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NATIONAL ENCYCLOPEDIAS 


A. DICTIONAUY OF 


UNI VEUSAL KN OWLEDGE. 

FLOWEB-PECKEK. FLUIDS. 


FliOWliR-PliCKB& is llie common name for tlie 
)>icicida!f u small familj of birds bcloDp;ing to tho order 
Passuubs and allied to the Sun-'UIKDs (Nectarinia). Tins 
family is almost exclusively confined to India and Aus¬ 
tralia, only two species being found in Africa. As an 
<‘xamplc the beautiful little Swallow Flower-pecker or 
Swallow Biesum (jyic.<»um UWundii\it(Xum) may be taken. 
U'his bird is abundant in Australia, although from its 
minuteness it generally escapes tlic notice of the colonists. 
Tho male has the whole upper surface, including tho wings 
and tail, blat:k, glossed with steel blue; the throat and 
breast and the under tail-coverts uro scarlet, and the 
abdomen is white, with a Ini'go black patch in the conti'o. 
The female is dull black above, with the throat and abdo¬ 
men pale bnlf and the under lail-covcrts pale scarlet. The 
length of the bird is about 4 inches. This bird is seldom 
if ever seen on tlie ground, being found principally upon 
tbe Casuarinse, among the upper branches of wbich it plays 
about, uttering its pleasing song. It is especially partial 
to those trees which bear upon their branches a mistlctoc- 
liko parasite, of tho genus Loranthus, u|K>n tho sweet and 
juicy berries of which it delights to ft^, as was discovered 
•by M. Verreaus. It also fee^ upon insects, and according 
to Mr. Gould these constitute its principal nourishment. 
M. Verreaus indicates that it is by tbe agency of this bird 
that tlie parasite obove referred to is transferred from one 
treo to another. The nest is a beautiful little purso-liko 
structure, witli an opening ou one side; it is suspended 
from the twig of a treo, and composed of cotton-like fibres, 
obtmued from tho seed-vcBsels of plants. Tho eggs arc 
three or four In number and doll white, with numerous 
brown spots scattered over tbeir surface. 

The flower-peckers are distinguished by having the 
edges of the mandibles very slightly denticulated, and by 
liaving small basal nostrils, and a short, square, or slightly- 
notched tail. 

FLU'CSnnnc, a dcntofluate of cerium, wlucb occurs 
both massive and crystallized. Tho crystals arc either 
«ix-8ided plates or prisms; tliey have a yellow or reddish 
colour. 

FZiXnB. See C himnkv. 

VXi0'liLI«Xnb a compound of fluoric acid and alumina, 
in colourless and transparent octaliedral crystals. 

FXiTT'BNTS. See Fi^uxiovs. 

FXiUli-WORB^ in organs, a name given to tlie main 
stops of the organ—those constructed on the principle of 
the whistle, where the current of wind cuts against a sharp 
edgo. Such ore the diapason, the principal, tbe flute, Ac. 
The other great division is the rcecf-ieor^, where the cur¬ 
rent of wind is intercepted and made vibratory by a boating 
reed. In wind instrunicnts the flute (or flageolet) and the 
YOU VI. 


clarionet arc ex<ani]dcs of the two different methods of pro¬ 
ducing musical tones from a current of air. 

FXiU13>» FZiXJlDlTY* arc terms applied to substances 
of which the parts possess mobility among themselves. 
Fluids therefore include liquids and gases. IJquhls have 
been generally treated ns Incompressible iKHlies, but this is 
not strictly correct. The particles of a liquid being sur¬ 
rounded by olhors which aro subject to external force-s, 
such as that of gravity, sustain pressure; and tlie particles 
can only be in repose when tho prcsstires from all quarters 
ore equal. When fluids ore inelastic this pressure is 
entirely due to extraneous forces, such as the weight of 
tho superineumbeut mass. 

The term fluid was formerly extended to tho supposed 
media through wliich the forces of electricity, galvanism, 
and inagnetisin act; but us it is absolutely certmn that 
these are not fluids tho terra, as leading to misconception, 
is now universally abandoned. 

All ponderable matter exists either in the fluid or solid 
state; and most solids, when heat is applied to them, may 
bo rendered fluid, under which circumstances mutual repul¬ 
sion of particles takes the place of cohesion. As most solid 
bodies may bo rendered fluid by heat, so many fluid bodies 
are converted into solids by diminishing their temperature. 
Solid bodies in becoming fluid render latent a largo quan¬ 
tity of heat, and on tbe other hand fluid bodies iii Incoming 
solid evolve much sensible beat. Usually, but not invariably, 
solid bodies pass through tho liquid state before becoming 
gaseous, and utce versd. See Heat. 

FLUIDS, BXASTIC. This namo may be applied to 
all.the fluids in nature, since all are to a certain degree 
elastic; but it belongs particularly to such as are gaseous, 
liquid substances pos8es.Hing little elasticity. Among the 
gaseous fluids, those which ore usually considered as per¬ 
manently elastic arc called gases; and the term elastic 
fluid is frequently confined to atmospheric air and ilie 
vapours wliich are produced from solids or liquids by the 
action of heat. Many of the gases, on being combined 
with one another and with other substances, form solids or 
liquids ; thus oxygen gas unites with metals and becomes 
solid, ammonia gas and chlorbydric acid gas unite and 
form the solid called ammoninm chloride, while oxygon and 
hydrogen gas unite to form water. Almost ail gases arc 
invisible; but several which are so when they exist alone, 
become 'risible on being mixed with one another. Thus, 
binoxido of nitrogen when mixed with atmospheric air 
becomes visible and of a red colour. Most elastic fluids 
are transparent, but different quantities of light are ab¬ 
sorbed In passing tlirough these; and when the thickness 
of a stratum of fluid is considerable, tMB absorption is qp 
great os to render an object beyond it invisible. 



FLUIDS. 


2 


FLUORINE. 


Tlie (iIuhUc force of n dry gasi at u given temperature is 
inversely proportional to tlic volume it oucupies; and this 
law holds good both for mixtures of clastic vapours with 
each otlier^ and of vapours with gaseSf prov!d(‘d no chemi* 
eal action lakes place between them. I'lms ditl'creut 
iiiiids of equal temperuturo und equal <dasfic force being 
introduced together in a close vessel whose capacity is 
(•(pml to the sum of tho V4>lumes of flie fluids separately, 
the fluids for a lime remain heparuLdy in equilibrio ; but 
experience shows that gradually the iluids intcnniiiglo with 
one another, producing a homogeneims fluid, preserving the 
sumo temperature and elastic force. 

'J'lio temperatures at wliieli liquids hoeoirui (‘lastic fluids 
by the ae.limi of la'at arc very various; cldorhydrie and 
nitrous etiicrs bull, under tliu usuul pn‘ssurn of tho ntmo- 
sjdiere, at Jjo*’ and 02 ' Fiiln*. respectively^ sulphuric I'tlior 
boils at yC”, niid acetic ether at Iti-l"’; water boils at 212°, 
while merenry euii be nm<ic to boil only at a temperature 
of 744°. See (Jas, V'Aromi. 

FLUIDS, EXPANSION OF. 'i'he (>apa(>iiy of ex¬ 
pansion of any fluid may be detennim'd by tilling a ther¬ 
mometer with it, in which the reluLiuu betw(*en t]ie<!apaeity 
of tho bail and that of the sttaii is exactly known, and 
observing the height of tlu? column at dilTerent tempera¬ 
tures. Cure must, however, be taken to allow for the 
expansion of Iho glass itself, tlui obsfnwt'd result being tlie 
difforenco of the tw'o. Most liquids are very irregular in 
their expansion. Even mercury, though regular up to 
212° Fiilir., shows above tlint point an unequal and in¬ 
creasing expansion when tricif by tlio air tlicrnioincler. 
This expansion is compensated by tho expansion of the 
glass for teniporatui'cs up to 201','C. (400''Fubr.) The 
following table from Fcclet’s “ Kleineus de rbysique” 
shows the expansion of u niunber of liquids (between the 
ireezing-pednt and boiling-jioint of water, 100“ C. or lb0“ 
Fahr.) 

Water,. 

Hydrochloric acid, sp. gr. 1*137, , • 

Nitric acid, sp. gr. I'l,.■?, 

Sulphuric acid, sp. gr. 1*83, . , . 

Kthcr,. 

Olive-oil,.j'j 

Alcohol,.J 

Mcnmry,. 

A remarkable exception to the regularity of ex]>ansioii 
in fluids exists in the case of water. Let a largo thev- 
inomoter tube be filled with this litpiid at tlie conimon 
temperature of the nir and then artiiieially cooled. The 
liquid will be ubsetved to contnict until the tcnijicratnre 
falls to about 40° Fahr. (31)*34‘' exactly), or 8“ above the 
fn*nzing-point. Aftta* tliis a further reduction of tempwa- 
turo causes expansion instead of contraction in the volume 
of w'ater, nnd this t-^pansiou eontiuncs until tlie water 
reaches the point of congelation, when an cnlargeinent so 
sudden nnd violent lakes place as almost invoi'inbly to 
break tho containing vessel. The force thus excited at 
the freezing-point is enormous. It 1ms been known to 
split thick Ivon shells that had been filled with water, 
securely plugged, and exposed to a night's severe frost. It 
is a powerful agent in sjdiiitering und disintegrating rocks 
into the crevices of which it lias found its way. This 
anomalous expansion of water has a v(>ry important ap¬ 
plication, and is a wise provision of nature, preventing os 
it docs the freezing up td our lakes and tlie destnictiun of 
their fish during the winter. As tho water on tho surface 
cools down, it sinks to tho bottom until tho maximum 
density Is reached; when tho surface w’Ater freezes the 
coating of ice forms a protection to tho water below, and 
tho lisli can still enjoy their native eloTneut. It is obvious 
tJiat if cooling rcf^arly increased the density tho ice w'ould 
sink to the bottom, thu lakes would bo rapidly frozen and 


thawed with great diflicolty. Tho expansion of gaseous 
fluids is uniform. Gases. 

FLUKE is the old English name for tho Floundku, 
one of the most cntmmm IfrUish species of the flut-ilshes 
(Plouruncctidsn); it also occurs as part of tJie common name 
of some other fishes of tbo snino family found on <inr coasts, 
us the Craig-iluke, tins Sail-fluke or Whiflf, and the Salt¬ 
water Fluke or Dnb. From tbo resemblauee In sbupo to 
these fishes tlie name has been applied to certain Trematode 
worms, tho liver-flukes, which, infesting tho livers of Bhetq* 
in great numbers, cause the disease known us the “rot" 
ill those animals. S<'u Tuematoiia, Livkii-I'I.hki-:. 

FLUOBOB'IC ACID. See Fiajouink. 

FLU'OK SPAR is a mineral crystallizing in tlu* cubic 
system (the cube htdiig tbo predomiuuut form), having a 
hardness of 4, a specifle gravity of from 3 to 3*25, uiid a 
vciy perfect octahedral cleavage. In composition it is jnire 
calcium fluoride (CiiFy); tho colours (in those varieties wliicIi 
are coloured) are due to organii; uintter. The mineral 
occurs massive os vhloropkune; this variety is remarkable 
for Rhowiiig a strong pliospli(»rcscent green light after being 
heated, tlie yibospburesecnce lasting several seconds. The 
crystallized mineral is generally transparent, Rometinii's 
colourless, but ns u rule coloured, the ctolours being extremely 
vnrimis nnd often very beautiful. Pretty blue and griMui 
Bpcciincns are met with, imtably in the Weni'dale (Durham) 
and nt Alston Moor (Cumborl.and); pinkciy'st.als are found 
at Gahaistoirk in Switzerland, red and yellow ones in Jladcn. 
A blue (irystnlline variety, knoAvn as “ Blue .lohn,” is found 
in Derbysliin*, und i.s highly yirlzed for oruameut.al pur- 
yrnses, but is diflicnlt to work on iwcounb of the readiness 
with which liic mineral cleaves. A magnificent vase of tins 
material is to bo seen in the Museum of Primtical Geology 
ill .lerinyii StriH't, London. The mineral is found in many 
])arts ot the world ; the best localities (besides ibuso before 
mentioned; arcOormvall (notably at Meiibcniot), the Saxon 
milling districts, Kongsberg in Norway, and 'I’lumdcr Buy, 
Lake Superior. 

FLUORES'CENCB. Solutions of cei’tniu substances, 
though purf(‘ctly bright by transmitted light, exhibil a sort 
of opalescent c^dour by reflected light quite diflereiit from 
the transmitted colour, A green variety of fluor-spar he- 
cnines deep blue by reflected light—bcnco the name. 
Uranian glass is extremely fluorescent; many of thonniliiio 
colours shoiv this property. Solutiims of quinine, though 
quite colourless !iy transniitted light, exhibit a blue 
fluorescence by reflected light, which is very characteristic. 
One of the most fluorescent bodies known is esculin, ob¬ 
tained from horse-chestnut bark. See Ehc'UTAX. 

FLU'OBINB is nil element nut known in u free state. 
It is believed to bo gaseous, but its properties have not 
liccn fully investigated. It sonumbat rcseinhlcs chlorine. 
Its most familiar compound is the fluoride of C4ilcium [see 
Ft.tjor SrAnJy wdiicli exists in many ninnmi substances, 
such as l)one.s. It Is pretty widely distributed in uaturo 
ns the fluoride of e-alcium, traces of it being found in 
diflereni plants; and it ujipeavK g<*ncrafly to accoiiipany 
phosphate of lime in the bones of nnimuLs and in hIioIIh 
and corals. In certain fossil bones it is particularly abun¬ 
dant. 'J'he diffleulty in isolating it has ailKen from its 
extraordinary aflinity for the metals. It has also au 
equally strong aflinity for silicon, an clement of glass, no 
tliat no glass vessel can be used iu inuking ex^ieriments 
upon it. Vessels of lead or platinum must be employed. 

The symbol of fluorine is F; its atomic weight, 19. The 
salts, which are extremely stable, arc called fluorides. 
The fluorides much resemble the chlorides; they arc mostly 
fusible, and are easily decomposed by chlorine and by 
Buiphurio acid. Tho fluorides of tho alkalies avo soluble; 
those of tho metals, ekeopt cadmium, tin, and silver, are 
insoluble. There aro a number of double fluorides. As 
far as is known fluorine does not combine with oxygem. 








FLUOSILICTC ACID. 


8 


FLUX. 


The most iitiportaot compound is fluorli^dric or iiydro- 
fluoric acid (IIF). Tins rcmurknblo acid is obtained by 
distilling flaor spar with snlphuric acid in a leaden or 
platinum retort, provided with a condenser of fbo snmn 
mctul. It is a colourless gas, which is very soluble in water, 
and which condenses at —20° C. into a mobile fuming liquid. 
'I'ho aqueous acid boils at C. (50° Fabr.), and has a 
Bpedde gravity of 1*06. It dissolves glass and other sHN 
cates rtiudily. It is a dangerously powerful caustic, and 
requires must cairful handling. A drop on tlie hand 
produces ulcers very dillicult to heal. It is usually kept in 
bottles made of gutta-percha, and is a good deal used in the 
etching of glass. The design is traced on the glass, previ¬ 
ously coatod with wax, and is then bitten out by tbe acid, 
applied cither in the form of liquid or gas. If the former 
be employed the lines arc truusparent, it the latter the lines 
aro oi>siqno. Very light gliLsses which could not be cut 
can be thus engraved. TliiR jiropcrty forms an excellent 
test for the presence of fluorine or a tinoTide. 

■When hydrofluoric acid acts on silica, or a substance 
cont.aining it, a colouilesa gas of Kutlbe^iting odour is 
formed, known ns ffuoiidc of silicon (Sib^). It hits a 
Hjicoific gravity of 3*6, iwul liijucfics at —IdO'' C. under great 
ftressure. It fumes strongly in the stir, and when pjisscd 
into water is absorticd; a portion of tlio silica is precipi- 
liitcd In a gelatinous state, and the solution contains silico- 
ilnorio acid or Jiydiofluosilicic acid ( 2 nF,»SiF 4 ), which 
with bases forms a number of salts caU<>d Billcu-duoridcs. 
It is buinctimcs usotl as a ti*st for jadsissinm, the silicn- 
flnorido being one of tbe must insoluble salts of that metal. 
A somewhat siniiliU' compound is formed with boron, known 
as boron fluoride (BK^), also a very lioavy snfFocalIng gas 
soluble in water. Its sijccific gravity is 2’31. Water 
absorbs 700 times its volume; tbe sohition foims an oily 
liquid, of specific gravity 1*77, and is fluoboric a<‘id 
(B^Oj^GIIF). It fonns with bases a number of salts, 
mostly soluble in water, and called borofluorides. 

rLUOSlI.lC'IC ACID. See 1 <Yuoiunis. 

FXtUSH'XNG ( a town and fortified port 

on the south coast of the island of Waleherrn, in the Dutch 
province of Zealand. The port is fonned by two moles, 
and beyond these aro two canals which enter tiic town, 
in the interior of which they form two secure basins tit to 
rcc,iivo the liirgcst sliips of war. The batteries by which 
the port is defended command tlie south entrance to the 
bclieldt. A capacious new harbour was completed la 
1873. Near the exchange there is a statue of Admiral 
Do Kuylor, who was boiii here in 1607. Few towns 
have Buflered so scvorcly from war and innndalious. U 
hoisted the standard of revolt against the Spaniards im¬ 
mediately after tbo capture of the Bricl in ir)72. Together 
with some other towns it was given to England by the 
Prince of Orange in 1585, and remained in British posses¬ 
sion till 161G. From 1809 to 1814 it belonged to the 
French. The population is 11,000. 

F LPS'T BA. See Ska-mat, 

VXUTXt a well-known musical instrument, the use of 
which, under different forms and names, may bo traced to 
the remotest periods of antiquity. The ancient fiuto had 
some sort of mouthpiece; it was double as well as single, 
that is, was often composed of two tubes, both played to¬ 
gether. The old English flute was not unfrcquenlly called 
the Jlvte it bee; it had a moutlipiecc, and was held iu the 
manner of the clarionet. [SceFi^AOKoi.KT.] It had seven 
iingcr-holes and no keys. The flute k bee was giadnally 
bnperseded about 1720 by that now in use, at first called 
fiauto traverse, the German flute. The flute (by which is 
now always meant the ^auto trawsreo) is now a cylindrical 
tube (formwly a conical one) open at the lower end and 
closed with a cork at the upper. Abont an inch from the 
cork is an orifleo with sliarp edges in tbo side of the flute, 
BO that when held transversely and sloping downwards 


aguiiist the lip, with this oriHce turned somewhat out¬ 
wards, the current of wind from the mouth impinges upon 
the wedge-liko margin of the ovilice and hcponieB an ** atmo¬ 
spheric rued,” the vibrations of which quickly fall into 
harmony with the funduinontal tone of the tube. In the 
ancient P^gyptian flute the whole of the tube was brought 
to a feather edge and the wind blown against it; but that 
would be not so easy a method ns our own, the latter indeed 
being fomid by beginners sufllcieiitly difticnlt. Modem 
flutes have a large number of keys for tbo convenience of 
fingering, and give a compass from middle 0 (o') to three 
octaves upwards (c""). Tliey arc made in boxwood, cocoa- 
wtiod, or ebony, and also in silver. The natural key of the 
fiule is D. 

The oefare Jlute is a small instrument an oetavo higher 
flinn the eommun flute. Tlie hoKt of these aro pruvided 
w'ith four keys. 

FLUTE-MOUTH is a name given to the Fistulariidic, 
a family of fishe.s of the order A<7 Antjioi*tf.hyoii, remark¬ 
able for the extreme elongation of the anterior part of tlie 
head, foriiiiiiga tube, at the exlruiriity of which is the month. 
Tlic flute-mouths are gigantic marine sticklebacks. 1’licy 
arc distributed (»ver tbe. tro))ieuI nnd subtropical parts of 
the Atlautie and Indo-Pacifie. They arc generally met 
with ill shallow w.ater near Uio shore. In the family 
Fistulariiilir the R}»innus dorsal tin is either formed of a 
series of feeble isolated spines, as in tbo genua Aulostoma, 
or is altogether absent, ns in Fistularin. The brauchioate- 
gnls are five in number. The Bpccics aro few in number. 
In the genus Fistularia the body is without scales. This 
genus is reinark.il)le for tJie condition of the anterior por¬ 
tion of the vcTtcbnal column, which forms a long compressed 
tube composed of four aiikylosed vertebra*. This peculiarity 
is also found in the flying gurn.ard (Daetyloptorus). The 
yUtularia taharcaria of the Antilles is the type. It lives 
on little fishes and crustucen, w’liicli it draws out from tbe 
interstices of stones and holes in rocks by means of its long 
trunk or beak. Two other species arc known, the FUtu- 
Inria aerrnta nnd the P'tsfli/ariodcprsiMra, from the Indian 
Ocean. 'I'lioy are all slender and eel-shnpcd fishes, reach¬ 
ing a length of from 4 to 6 feet. In the genua Aulostoma 
the body is covered with small scales. Three other genera 
havi! been established. 

FLUTE-STOP (Jlavfo traverxo^ 8 feet), on the organ, 
is a range of wooden pipes tuned in unison with the dia¬ 
pason. It gcixTnJIy produces a very Ruccessfnl imitation 
of the instrument whence its name is derived. Other 
organ flute-stops are—-tlie ,/?«<<» harmoniquCj 16 feet long 
(sounding 8 feet ]»ite.h), an overblown stop, so voiced ns to 
speak at the first harmonic, that is, at an octavo above its 
prime tone, instead of at tlie prime tone itself; the bais 
Jlute^ 16 feet, an octave below (he diapason; the waldflute^ 
or foveat flute, of 4 feet pitch; the Kohl or hollow 
Sounding flute, usually 8 feet; the octave the gtojyped 
Jlute (Gedaekt ilfite), &c. In fact, since all the flue-work 
of an organ is on the principle of a flute—-that is, of the 
old English flute k hoc—it would not be difficult to reckon 
up several score of “ flute ” titles adopted by organ bufldors. 
The above are, howeviT, by far the most usual, 

FLUX, in chemistry and metallurgy, is any substance 
employed to assist the melting and reduction of ores. 
Limestone is employed as a flux for clay-iron ore, and 
floor Bpar for copper ore. The alkaline substance called 
black flux, which is carbonate of potash nnd carbon, is 
doubly useful in smelting ores; the caibonute of potasli 
combines witli tbe earthy parts of the ore, while the 
carbon unites with the oxygen of the metnllic oxides, 
and carbonic acid being fonned and expelled the metal is 
reduced and melts. 'White flux, or carbonate of potuh, 
disintegrates stony matter, as alumina an^ silica, separates 
acids and sulphur from metals, and dissolves many metallic^ 
oxides. Argol, or bitartrate of potash, is much used as a 
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flux. Charcoal, kIosb, wax, tar, resin, pitch, fat, oil, gum, 
sugar, and starch are all occasionally employed for this 
purpose. Cyanide of potassinm is much used os a flux; 
it acts also as a reducing agent. 

nxnaoNB, fluxnts. Jfettorf, Xotationf and 

Early /fistory.—The method of fluxions assumes a dis¬ 
tinct conception of velocity both in the case of a uniform 
and a variable motion. It further extends this notion of 
velodty or rate of increase, derived from the consideration 
of a moving point, to all species of magnitudes, and even 
to expressions which arc purely nurnericttl, os tlie formulas 
of algebra. If one magnitude depend on unotlier for its 
value, BO ibat a change in the first produces a change in 
the second, and if the flret bo imagined to increase at a 
uniform and given rate, tlicn the second will also increase 
or decrease, but not always at a uniform rate, tint the 
rate at which y increases, though varying with the values 

of Xy can in all coses bo detennmed; and supposing a; to 
be the velocity with whicli x increases, and y that of y, an 
equation can always be produced of the form— 

a function of x and y, depending on) _ 
the equation whicli connects them ) ^ * 

In this case x and y were railed by Newlon Jlowutg^ 

• • 

quantities, and x and y were called their : con- 

versely y and x were called tlio Jluent$ of y and x. The 
velocity of y, being variable, may itself be considered as 
bttviug a rate of change. Tims, if the velocity of a body 
increase uniformly, the whole velocity gained in a seciond 
may bo called the velocity of tho velocity, or the fluxion of 

tlie fluxion. Newton dennted these second fluxions by i 

• • • • 

y and x. In a similar way might bo determined tho vein- 

• • • ' 

city of y, denoted by y, and so on. We cannot find that 
Newton proposed any symbol for the fluent of a fluxion 
except tlie inclosure of its expression, and that only casu¬ 
ally; thus— 

I is the fluent of 3a:*a;, or x\ 

He also, in his treatise ^*I)c Qimdruinra Curvarum,” used 
z' to stand for the fluent of z. 

We now come to tho history of tins discovery, and of the 
dispute relative to the ri^it of invention. 

The biographers of Newton state that abont the year 
1668 he began to turn his attention to the writings of 
Descartes and Wallis, and Newton himself testifies that ho 
invented the method of scries and fluxions in the year 1668, 
and that in a tract written in 1666 lie had begun to use 
the notation of fluxions. Various letters of Newton, Collins, 
end others, np to tho beginning of 1676, state that Newton 
had invented a method by which tangonts conld be drawn, 
&C., without the necessity of freeing their equations from 
irrational terms. Among them is a letter of Newton to 
Collins, dated lOtli December, 1672, in which he states 
the fact of his discovery, with one example. This letter 
the committee of the Hoyal Society assert, but without 
proof, was sent to Leibuitx. Their original report does 
not even give the date of transmission; but an asserted 
date is surreptitiously introduced into the second edition of 
it, after the death of Leibnitz. Ixdbnitz desired to have 
this method communicated to him; and Newton wrote to 
Oldonbnrg tho celebrated letters «>f 13th Juno and 21th 
December, 1676. In tho first he states the binomial theo¬ 
rem, and various consequences of it in combination with his 
method, but without giving any information os to that 
method. Newton in the seC/Ond letter explained how he 
arrived at the bjpomial theorem, and gives various results 
*of his method. He also communicated his method of 
fluxions and fluents m trantpoted letters (as was often 


practised at the time). Thus Newton gravely tells Olden¬ 
burg that his method of draw’ing tangents was— 

6 a e c d cc 13 tffl tSffiniod^rr 
4 s a tl2 V x; 

or, that if anyone could arrange six a's, two c’s, one d, &c., 
into a certain sentence ho would see tho method. That 
sentence was, ** Data icquatione qnotcunquo flnentes quan¬ 
titates involvcnte fluxiones invenire, et vice vorsiL” This 
letter of 2dth October, 1676, had not been sent to Leib- 
nita by 6th March, 1677, as Collins informs Newton by 
letter of that date. As early as 21st Juno of the same 
year, however, Leibnitz had received that letter and written 
an answer to Collins, in which, without any desire of con¬ 
cealment, he explains tho principle, notiition, and use of 
his Diffkukntial Calculus. Newton wrote the cele¬ 
brated scholium, Lilly admitting the independent discovery 
of Le.ibnitz, of which he was afterwards weak enough, first, 
to deny tho plain and obvious meaning, and secondly, to 
omit it entin'ly from tho third edition of tho “Prineijua.” 

Nothing material passed till 1684, in which year Leib¬ 
nitz gave his first paper on the difierential calculus in the 
Leipzig Acts. In 1687 the “ Princ.ipia” was published by 
Newton, and Leibnitz continued to give papers on the sub¬ 
ject of liis new calculus. Dr, Wallis informed Newton, by 
letter of 10th April, 1G!>5, that “ho had heard that his 
notions of fluxions passed in Holland with great applause 
by Ibe name of Leibnitz’s Calculus Difieruiitlalis; ” and 
Wallis mentioned tliis fact also in a preface to bis works 
OB a reason for not treating of that calcnlus. 

In KIDU Fatio do Duillior, a Genevese settled in England, 
stated in a mathematical work his conviction that Newton 
was the first invcnior, adding that he left to those who 
had seen tho manuscripts and letters to say whether Leib¬ 
nitz borrowed from Newton. This was the first distinctly 
expressed suspicion of plagiarism; and I.cibnitz, who hod 
naver contested the priority of Newton’s discovery, and who 
appeared to bo quite satisfied by Newton’s admission, now 
appears for the first time in tlie controversy. In a reply to 
Duillier (^Leipzig Acts, 1700), after calling attention to 
Newton’s scholium, he declares that when he published his 
method in 1684 he knew nothing more of any method of 
Newton, except that the latter had written to him that ho ' 
could dispense with the removal of irrational tunns; and 
that, though on the publication of tho “ Principia” he be¬ 
came aware how much further its author had pushed his 
discoveries, he did not know that Newton possesw^d a cal¬ 
culus (or organized method) like the difibrcntial till tho 
publication of Wallis’s preface. 

Tho “ Quadrature of Curves ” was published by Newton 
in 1704 at the end of bis ** Optics.” It contains a formal 
exposition (the first pnblislu'd) of the method and notation 
of fluxions. Since so great n stress was laid by tlie parties 
to tho quarrel on tlie introduction of spocifio notation, we 
may remark that Newton himself did not very soon adopt 
such a coarse. He says that in 1666 ho “ sometimes used 
a letter with one prick for quantities involving first fluxions, 
and the same quantity with two pricks for quantities in¬ 
volving second fluxions.” Even so late as 1687 he docs 
not (in tho “ Prindpia”) give any notation for the momenfa 
to which he bad given a name, and we doubt whether New¬ 
ton would ev(u* have systematized his notation if he had not 
seen tlie letter of Leibnitz referred to In tho scliolium. 

A review of the above work appeared in the Leipzig 
ActSy January, 1706, in wliicli, after stating that the dif¬ 
ferential calculus had been explained in that work by licib- 
nitz, its inventor, and further by the BernoolUs and De 
L’lldpital, the author proceeds to imply, to all appearance, 
that Nowton had used the method of Leibnitz. This called 
forth the assertion of Keill {Phil. Ti'ans. 170H), tliat Leib¬ 
nitz had inserted Newton’s method, changing its name and 
notation, in the Leipzig Acts, 
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Loibnitz, on tbo receipt of this volume (March, 1711), 
complained of the accusation in a letter to l)r. Sloanc (then 
eucretary of the Royal Society). After some correspond- 
enco the Royal Society appointed a committee, which col- 
leeied and reported upon a largo mass of documents, coii- 
sisting mostly of letters from and to Newton, Leibnitz, 
Oldenburg, Wallis, Collins, &e., and judged tliat Leibnitz's 
method is in fact the same as that of Newton, with a dif¬ 
ference of name and notation; finally, that Newton being 
the first inventor, Koill, in asserting tho same, had been no 
ways wjiuiuus to Leibnitz. This report, preceded by a 
large nni&s of letters or extracts, appcoi'ed in the year 1712, 
nndcr tlie name of “ Comniercium Ejnstolicum," and again 
with a UcccDsio, &c., prefixed in 1722. 

L('!buit-7«only prolehied in private letters against the in¬ 
justice of the proceeding. Ho declared that he would not 
answer a reasoning so w'cnk; and it appears, moreover, that 
ho had on his mind au Impression that tlie acrimony excited 
against him in England was political. He was in the ser¬ 
vice of the Elector of Hanover, tlie liealth of the queen was 
deeliiiiiig, and many of the men of science were Jactuhites. 

With regard to llio “ Cuniiiiercium Epistolieuni,” and 
the Report attached, it was obvious tliat tho final cuiielii- 
sio!i w.as not to the point. The question was not whether 
Newton was the first inventor, but whether Leibnitz had 
btoien the inctlnul, as lie had been accused of doing. 

FLY, in its widest signifi<'an<a*, means atiy wdiigcd 
insect. Tho large majority, however, of Ihoso insects 
popularly known :is flics fail under the zoological order 
Diptkua, or two-winged insects, an order which is co¬ 
extensive witli the old Jdnncan genus Musca. 'I'liis genus, 
now gi’eally restricted, forms tlietypiiof a family Muscido!, 
and to this family it is couvenlcnt to restrict the innnt'fly. 

In the family liluscida* the ]>roho.sc)s is terminated by a 
sucker composed of two largo tieshy lobes; it is completely 
retractile wllliin tlie mouth. Tlio aulcimu} have llirco 
joints, and arc usually short, the last joint being the lurge.st; 
the wings are spiirsidy veined; the .'ilulcts are frequently 
allugclbcr absent or very minute; the body is short and 
tolerably broad; the abdomen consists of five segments. 

Great as is the diversity of form in this fmnily tlie vaiiuty 
ill hahitb is still more striking. Among the perfect in.sects 
are found “ flower-lovers feeding on Iiom^y, bloodsuckers, 
flies preying on others, flie.s oviparous and ovoviviparous; 
among the larvui are found some terrestrial and some 
aquatic, ciirrion feeders, vcgotai'ians, and wine-bibbers; 
parusites in tlie ne.sts and parasites in the bodies of other 
in.sccts (and even in the bodies of vcrlcbrato animals); 
gull-makers and leaf-miners.'’ (Slaveley. “ British In¬ 
sects.”) The lan'tti of flies are generally known as iiuiggots. 

Some flics are exceedingly common and well-known to 
all, such as the house-fly, bluebottles and grccnbottles, 
the flesh-flies and the flower-flics. 

The UouBo-ily (^Mujtca domeittica) is too well known to 
need description. It may be, however, noticed that its 
proboscis is adapted for sucking up fluid substances, an<l 
is incapable of piercing the skin and inflicting a bite. It is 
enabled to feed on soluble dry substances by moistening 
them with a clear liquid emitted from its month. A fly 
closely resembling the common bouso-fly, and like it fre¬ 
quently foimd in our houses, can pierce the skin and suck 
tbo blood. This fly is named SUmnxt/s m/effrans, and 
may be distingaished from the harmless inhabitant of our 
houses by its long slender proboscis, which projects in front 
of tho head. Tlie Bluebottle-flics (JIftMca vomitoria and 
Musca eryihroctphala) and the Greenbottlo-flies (^Muaca 
catar and Musca cormcina) lay tbeir eggs in meat. In 
the Blow-fly or Flesh-fly (Sarcophaga curuaria') the eggs 
are hatched in tho oviducts, and tlio larvie arc bom alive, 
08 many as 20,000 being produced. They feed on dead 
animal substances of all kinds, proving very usofnl 
scavengers. Tbo Flower-flics (Authumyia) deposit their 


eggs in xnannre or in the roots of vegetables. The perfect 
insect frcqnents flowers. The sperios of the genus Tephritis 
deposit their eggs upon living plants, often producing gall¬ 
like excrescences. The larvso of the genus Chloropa inflict 
great injury on corn crops. Drosophila ctllaris deposits 
its eggs in fermented liquors. The cheese-maggot or 
chceso-hopper is tlie larva of Piophila casci. 

FXY-CATCHBB is the common English iTamo for the 
Muscicapidic, a family of Passerine birds belonging to tho 
scctiou DENTiROSTiina. The birds of this family are 
characterized by having a rather short but broad and de¬ 
pressed bill, with tlie gape verj' wide, runiiiug back nearly 
as far as tho eyes, and fringed on each side at the base 
with long and strong bristles springing from the upper 
muudiblo. Tho legs arc generally sliort and slender. The 
exact limits of the Muscieupidiie are uncertain. Many of 
the birds formerly usHueiul(>d with tlie true fly-catchers 
have been rettently rmnoved from this family, such as tho 
greenlet.H ( Virconidre), tyrant birds (Tyronnidjo), tlie 
wood-w'orblers (Mniotiltidn*). The Mnscicapidas, as 
n*.stricted by modoin ornithologists, form still a very 
ntimerous family, comprising noai-ly 300 species. Tim 
I lly-catchers, us tlndr name denoti's, are strictly insecti¬ 
vorous in their li.ibits, living upon Hies, which they capture 
on tho wing. They are in the habit of perehing uj>oii 
some post or mil, or on the hraneb of a tree, w'atcliing hir 
the passage of in.sixts, in pursuit of wlihdi they imnie- 
diati'ly clash oif, returning again to their original position 
wlicm tlio capture is eflbclcd, there to look out for more. 

The best known bird of this family is tho Common or 
Spotted Fiy-catchcr (^Muscivapa grUola). It is a summer 



visitor to Groat Britain ns well as to tho rest of Europe, 
hut is found hi less ahntidaiice in Scotland and Ireland. 
It is one of tho lost birds to arrive in this country, nsnally 
making its appearance iu the south about the 20 tli of 
May; but iu tlie course of tho summer it ditfuscs itself 
very generally over the whole island, and may bo seen 
almost everywhere taking up its position of observation 
upon u post or paling, and performing its short irregular 
flights in pursuit of passing insects. This bird is some¬ 
times accused of devuui'lug cherries and raspberries, but 
probably without cause; its object iu visiting these fruits 
when ripe lielng no doubt to feed upon tlie flies which are 
attracted by them, os no remains of fruit have ever been 
found in its stomoeb. 

Tho nest of this bird is usually placed in the side of 
a faggot stuck, a hole in a wail, or upon a beam in some 
outhouse, but sometimes iu trees, especially when trained 
against a wall. The nest i.H cup-shaped and neatly con¬ 
structed of moss, roots, aud grass, usually lined with heur, 
wool, and feathers. Tbo eggs ore four or five iu number, 
blulsli-wbitc, with pale red spots. The common fly-catcher 
is between 6 and 6 inches in length 9 it is of a brown 
j colour, wliite with streaks of brown beneath. • 
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Another Britmh species is the Pied Fljr-catclior {Mun- 
clcapa atricapiUa), It is comparatively rare in England, 
being most almndant in the lake district of Cumberland 
and Westmorland. It is smaller than tlni csotninoti fly- 
eatclier. The malo is black above and white beneath, with 
u spot above the base of the bill; the feiniilo is bn»wn 
.above and dull white beneath, and is denlitute of the white 
spot on the forehead. In its gi^neral habits tliis bird 
resembles the spotted By-eatcher; but iU nest, which is 
loosely made of grass uud roots, is placed in the hole of a 
decayed oak or other pollard tree. TJio eggs, of which 
there aro sainctiines many as eight in one nest, arc of 
a uniform pale blue colour. Other species of ilie genus 
Muscicapa are found in Europe, as well as in Africa and 
Eastern Asia. 

The l^ai'adise Fly-catchers ('Ichitrea) aro rcinark.able for 
the didureiicn in the plumage in tlio sexes. The male 
usually puts on a pure white plumage, while the female h 
usually of a chestnut colour. The male is further dislla- 
guished by the groat elongation of the jniddle feathers of 
the tail, whicli are alK)ut 15 inches long. In both sexes 
the head i.s adorned with a small point<‘d crest of a glossy 
steel-blue colour. The common fiarudlse fly-catcher is 
found in all parts of India and in Ceylon. It is abundant 
in the woods and dense jungle, and is restless in its 
habits, feeding upon insects, Mliich it captures in the air 
as it flits almut, making a loud snap with its i>ill us il^ 
seizes its prey. 

A remarkable fly-catehor is the Restless Fly-t^ateher 
(Sfsnra volitanfi\ an nbundaut speeies iii all the southern 
parts of Australia, where it is known to the colonists 
as the Grinder or the Razor-grinder, from a remarkahle 
noise which it emits while engaged in the pursuit of its 
prey. It f«'cds on insects, wlileh it not only captures in 
the air in the ordinary manner of tlie tly'catchers, but also 
by flying over the lields, with regular beats of the wings, 
liku the kestrel, and dropping perpendicularly upon any 
insect wljicli it perceives beneath it Tlio flight of the 
bird is described os picculiarly graceful, and forms a 
striking contrast to the harsh grinding note uttered by it. 
Mr. Gilbert seems to think that this note is cnillted for 
the puiposc of attracting the notice of the insects below; 
for he observed that, after uttering the cry, the bird 
always descends to the ground, picks up something, uud 
carries it off to the neoicst tree. The restless fly-catchcr 
is about 8 inches in lengtli. The plumage is black above 
and white beneath, and the breast often exhibits a pink 
tint* Tlio nest is eup-shaped, neatly made of fine grasses 
held together by cobwebs, and lined with fine roots, and 
sometimes a few feathers. Another genus of this family 
is Rhipidura, containing the Fantailh. 

FliYING BRIDGK. Tins consists usually of a boat 
or other vessel, which, being attached by a ropi: to a buoy 
moored in the middle of a river, is made by t!ic action of 
the current to move across on an arc of a circle of which 
the buoy is the centre. On largo rivers, at places where 
the communications across them are very frequent, such 
bridges are now very generally superseded by steain-vesHcls; 
but for temporary purposes, mid jiarticularly to facilitate 
military operations in countries where steam navigation is 
not in use, they are still of the highest lm]iortancc. 

The buoy being securely anchored in the middle of the 
river, a rope or chain lends from Ihencc to the mast of the 
boat, which is at a distance from the head ecpiul to ono- 
tbird of the vessel’s length; then, the keel of the boat 
being kept at a certain angle with the aircctlon of the 
current, a resolved part of the pressure of the water 
against one aide of the boat w'ill cause the latter to de¬ 
scribe an arc of a cii'cle across the riv<‘r. In theory, tlic 
angle which the keel should make with the direction of the 
current, in order tthat the force by which the boat is im- 
jlelled across may he a maximum, is 54.*^ 41". 


In a rapid current it may be impossible to make the 
boat move up the ascending arc of its path, in which case 
a boat near one bank may, by means of u cable made fast at 
a point directly opposite on the other bank, be allowed 
to describe a descending arc quite across tlie river. lu 
order to return, the boat must firstJ>o drawn up along the 
bank at W'hieh it has arrived, as far as the spot at which 
the cable was made fast, and then bo hauled directly 
across the river to the spot from wlicnco it first set out. 

When the river is too wide for a boat to swing over in a 
single arc, two buoys may be moored in a direction across 
the river, at equal distances from the banks and from each 
other, and two bouts coimectod with them by ropes may 
bn impelled in circular arcs, one extimding over the first 
half of the breadth of the river, and the other over the 
second ; a raft being moored in the middle facilitates the 
transference of llie passemgers, &c., from one bout tr> 
tlie otiicr; or, without the raft, one boat, on arriving in 
file middle of the river, may transfer its pasKengers im¬ 
mediately to that wliicli is to describe the other half of the 
breadth. 

A triangular raft, having its front parallel to the direc¬ 
tion of the current, and being connected by a ring with a 
rope stretched tightly across tho river, may by a resolved 
force of the current bo impelled diroctly to tho opposite 
bank, and on reversing its position the raft may he im¬ 
pelled across in a contrary diredioii. A boat running by 
a ring at one end, on a rope, ]nay, by being kept in an 
oblique position, in like iiiAiiuer bo nhetred across the river. 

On broad rivers, and when objects of great bulk and 
weiglit, as liorscs, (uirriages, oi artillery, are to be conveyed 
across, two boats or barges placed in parallel positions, and 
carrying a ]»latfonn extending between their exterior gun¬ 
wales, arc employed. Each Vessel is provided with a must, 
which may be from 20 to feet in height; these arc con¬ 
nected together by two horizontal bcam.s, one above tho 
other, and between them is a block of wood which m 
capable of sliding from one must to the other. Tiic cable or 
chain is made to pass through a perforation in the sliding 
piece, and the latter is placed contiguously to either mast, 
according to the direction in whicli tlie vessels are to move. 

FLYING BUTTRESS. See Buttuiess. 

FLYING DUTCHMAN, THE. A favourite theme . 
in the legends of tho middle ages was tho futility on the 
part of man of a struggle with supernatural powers. 
Among such legends that of the Flying DuteJiman must 
be numhered. Here Van dci' Dccken, the master of a 
vess<d named tlie Flying Dutchman^ blosjthemously swore 
one stormy night to make tho Cape or be damned for 
ever. According to tho legend he was taken at his word, 
and the ship is still to he seen, especially when tho weather 
is at its worst, flying before the wind with every stitch of 
canvas spread. Tho subject has been finely treated by 
Heine, and in an operatic fonn by Wagner. 

FLYING FISH Is a name given to certain fishes that 
have the power of sustaining themselves for a short time in 
the air. This power, which is not one of true Fuaiir, 
these fishes ore enabled to exercise by means of the great 
development of the pectoral fins, which act as parachutes. 
Flyiug fishes are of two very distinct kinds. The fishes 
to which the name is usually restricted are species of 
tlie genus Exoceetus, which belongs to the same family 
(Scombresocidee) os the gartisb, and to the order Pbysos- 
tomi, while the Flyxnu GunNAitD (Dactyloptcms) is 
nearly allied to the gurnard, one of the Acanthopterygii. 
The former genus will alone be considered in tho present 
article. The distinguishing characters of tho genus 
Exococtus briefly are—pectoral fins nearly equal to the 
body in length; bead ilalteued above and on the sides; tho 
lower part of the body furnished with a longitudinal series 
of keeled scales on each side; dorsal fin placed above the 
aual; eyes large; jaws short, furnished with pointed teeth. 
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'Which are mintito and Boinetiince absent. The pectorals 
yary in Icngtli in different spedcs; in those in which the 
power of flight is best developed the pectorals extend to 
the caudal hu, in others they extend only to the anal. 
Much diversity of opinion exists as to the purpose and 
mode of the flight of the flying fish. The facts seem to 
be these: the original iinpetns is giv(‘n by the tail wliile 
still in llio watery tlio pectorals act siniply as parachutes 
and cannot bo moved like tho wings of birds, and the fish 
has no power to change the direction of its flight or to 
sustain itself in tho air beyond a very limited lime. T'iio 
flight is very rapid, and in some instances has extended 
as far as 200 yards. Any deviation from a straight 
course is caused by tho cuiTonts of the air, to control 
which is utterly heyond the fish's power. Occasloually 
tho fish alters the direction of Its flight by dipping its tail 
into the sea and striking the water with it. Flying-fishes 
fly dose to the surface of tho water, in u culm never rising 
above a height of 2 or 8 feet; in a breeze they are often 
carried by the wind high enough to fall on board ships. 
They are most frequently seen in rough weather. Though 
their flight is often a means of escape from their many 
enemies, as boiiiios, tunnies, and pori'toises, they often leave 
tlie water witliout any apparent external cause. The species 
of the genus Exocoetus m'O very numerous and widdy dis¬ 
tributed. 

The fiying fishes visit our seas in comparatively small 
shoals; hut in the warmer disti'icts of the ocean they exist 
lu extraordinary numbers, and are never-failing objects of 
couteinplution and speculation to navigators crossing (ho 
tropics. Multitudes are taken in the West Indies, and in 
Barbadoos they constitute nn important part of the negro 
diet. Two thousand people are estimated to live by the 
fishing, which is carried on at some distance from tho 
shore during the night, with hoop nets baited with pounded 
fish. The usual length of the flying fisli is about 10 or 
12 inches, but it bumetimes considerably exceeds that 
length. 

FLYING FOaC See FiiuiT Bat. 

FLYING GUR'NARD (Thictrloptcnis), a genus of 
fishes remarkable for the immense fan-like extent of their 
pectoral iius, which, acting parachutes, enable them to 
sustain themselves in the air for a short period of time. 
Uenco they are called fiying fishes or flying gurnards; but 
they must not be confounded with other flying fishes of 
tho genus Exocoetus which possess the same powers. 



Flying Gurnard (Daet^lopterui oritntaUs). 


The flying gurnards iiro distinguished from the ordinary 
gurnards by having the body completely encased in bony 
strongly keeled scales; for this reason they, with a few 
•other genera having tho same kind of armature, are often 
I'omovcd from tho faiitily Triglida*, of which the gurnard 
is the type, and rank as a distinct family, which is named 
Catapbracti, or mailed gurnards. Flying gurnards are os 
destitute of the power of true Flight as are tho commou 
flying fishes (Exocoetus) and several other animals to which 
the epithet Is applied. They arc comparatively largo and 


heavy fish, often attaining a length of 18 inches. Only 
throe species of fiying gurnards are known. They agree 
generally in their distribution with the flying fishes, being 
abundant in tho Medilerraiiuan and lb** tropical seas. 
Ojio species, J)actylopterua voUtana^ is common in tlie 
Mediterranean, as is also Exoccetus exilknaj another species, 
J)actffloj)teru$ tfrientalU (figured above), inhabits the seas 
of tho warmer latitudes, os docs also ExocaUmt volUmis, 

FLYING LB'mTR. »See GALEOiMTiiucuM. 

FLYING LIZARD. Sec Dkaggk. 

FLYING FBALAN'GER (PetaoruH), a genus of 
marsupials distinguished from tho ri[AL.ANGKUS (Phalan- 
gista) hy tho possession of a lateral membranous exjuinsion 
of the skill bctw'een tho foro and hind limbs, associated 
with a hairy nuu-prohensilo tail. Tho flying phalangers, 
like several other animals to which tho epithet flying " is 
given, do not possess the power of true Flight. Tho 
membrane acts like a parachute, sup^iorting the animal iu 
its long leaps from tree to tree. Tho tail is free; in one 
species, 7Vtttwri<^ pi/j^wccus, it may Ihj useful in flight, the 
hairs being regularly disposed iu two rows on each side, 
like the barbs of a feather. 

Tho fiying phalangers, like the great majority of mar¬ 
supials, ore cunliiied to tho Australian regiuu; they are 
inhabitants of Australia and New Guinea. They arc 
nocturnal iu their habits, remaining during tlie day rmi- 
ccaled in tho hollows of trees, especially gum-trees. They 
feeds ou hisccds and leaves, and the honey of fiowers. I'ho 
typical dentition is—~ 
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One spectics, PetauruH pygmaus, has only tiu’cc true molars 
in each jaw ou each side; hence it is often sopamted 
genci'ically under the title Acrobata. Tho largest of tho 
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flying phalangers is the species figured, Petaurus toffnan^ 
oidtii. One of llie best known is the Squirrel Flyiug 
l^halangcr (^Petaurtta a(mireu9\ tho Sugar Squirrel of the 
colonists. This little animal, about 8 or n hichca in length, 
is common throughout New South Wales. The fur is asli- 
c^lourcd abovo and wliillsli nnderueatb. A dark brown 
stripe extends from tlie muzzle to tho root of the ttlil. 
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^'Incb w tuftod and black at tbo tip. Four other 9pccics 
have been described. TIjo Piginy Flying Phnlangor, 
{Petaurtm pi/gnucus')., tlie Opossum Mouse of the colonists 
of New South Woles, about the size of a mouse, is rnmark- 
uhlo both for its dentition and its beautiful feutlicr-liko tall. 

riiYiNO 8oun> is the uuine given by miilors to 
species of the genus OminastrepbcK, 'Nvhich is a genus 
of Cu'iThifi-Ki.sJi allied to the cuinniuu Squid (Luligo). 
They swim like other cuttle-fish barkwards, by expelling 
f(»rcihly water from Iheir funnel. Tliey move so swiftly 
and directly that they look liki^ arrows sliootlng through 
the water. They frequeiilly make leaps out of the waler 
to such a heiglit as to fall on board vessels. 

The genus Otninu.str(*phes is characterized hy having 
the body very long and cylindrical, with extieinely broad 
terminal fins; the m'lns huve two rows of suckers with 
oblique, tnollied rings; the tentacles are short, Ihie.lc, and 
strong, not retractile, we])hed at tin* slightly enlarged ex¬ 
tremity, and having four rows of cups. Thciuternal shell 
or “pen” is as long as the body, muTOW, witli three 
diverging ribs and u hollow (amieal a]»ex. 'I'he Sagitlated 
Calanmric's as the species of tiiis genus are often called, 
live ill Iho open ocean, wliero they oeeur in largo troops, 
and arc found in all eliniules. Tiiey are nocturnal unitiials, 
appearing on tlie snvfaee of tjie sea only after evening has 
closed in. They are gieedily diivouied hy whales, dolpliins, 
and iielagic birds. 

The Cuminon Flying Squid (^Oinmristrepfttnf Hrigiftntus') 
is oxlonsively used as bait in tlie cod-tisliery iif Ncwfountl- 
laiid. Indeed it is so uttraetive to this fisli that it is said 
one-half of all the cod taken at Newfoundland is caught 
with it. It is oxeecdiiigly ahuiulant at limes off that coast, 
occurring in vast shoals. 

FLYING SQUIRREL is a name given to certain 
species of SguiuuuLS (Sciuridixs), the opithoi “flying” 
being appIicMl loosely to denote the jiowor of inuking leaps 
tliruugh the air by means of an extensiiile, p.arae.hutC'1ike, 
lateral nieinbi uue. The membrane extends along tlie sides 
of the body, including the fore and hind limbs, as far ns 
the wrists and heels, leaving the tail free. This latter 
organ is btretched out in flight to aid in steering the body; 
in a state of repose it is cniTcd gracefully over the hutdr. 
The flying squirrels aro inhabitants of both hemispheres; 
in Australia they aro replaced by the flying phalangors. 
They form two genera, rteromys and Kciuniptcrus. The 
largest of the group is the Taguau (Pteromgs petaurl{<ta% 
which is about 2 feet in length, exclusive of the tail, wliicii 
is about equal in length to Ibo body. This animal inhabits 
the forests of India, Malacca, and Siam. It Is nocturnal 
in its habits, and feeds on fruits. It leaps from tre(» to 
tree with the greatest rapidity, but always finishes Us 
flight at a lower level than that from which it started. 
Ten other species of the genus Pteroinys are known from 
India and Eastern Asm. In the gonns Scinroptems the 
tail, instead of bci'ig rounded as in l*tci‘omys, Is fiat and 
has its hairs arranged in two rows, like the barbs of a 
feather. This is very widely distributed, ranging from 
North America, through Northern Europe, to China and 
Japan. The European Flying SquiiTcI or Folatouche 
(^Sciuropterus volann) is only found in the north-easteni 
parts of Europe, being more abundant in the forests and 
wild wastes of Siberia. Its habits are nocturnal. It 
feeds on nuts, bciTies, the buds and shouts of the birch 
and of other trees, bucli as pines and firs. Tbo polatouche 
is about ti inches in length, with a short broad tail. Its 
fur Is tawny brown above, white below. It resembles the 
common squin'cl in its habit of partial hibernation. The 
Assapau (SciuropUrm voluceUa) is one of the smallest 
species of flying squirrels. It is very abundant in the 
United States, infesting the prairies in large troops. In 
its habits it TCsoiidi>les the above species. Several other 
sj[lecic8 have been described from India, Java, &c. 


The name “ flying squirrel” may also bo extended to some 
atuuials closely resembling the flying squirrels in external 
appearance, but differing considerably iu certain particu¬ 
lars. Tliey form tbo genus Anomalurus, wlilcb bus been 
removed from tbo family Sciurlds, and made the type of 
a distinct family, Anomulurida;. In the family Anomalu- 
ridaj the number of the ribs, twelve or thirteen in Suiuridte, 
l.s increased to sixteen. The toil is long and hairy, and 
has large sc.^lcs on its under surface near its root, which 
assist the anhnal in climbing. There is only one pre- 
inulor in the u])por jaw; the molar teeth arc flat and not 
tuborculate. The lateral membrane is supported by a 
cartilaginous process arising from the elbow of the fore 
limb—iHit, as in the ordinarj' flying squirrel, from the 
wrist. Five species of the genus Anoinalnrns have been 
described, all from West Africa. As far as is known tliey 
resemble the flying squirrels in their habits. 

FO or FOHI (pronounced by the natives Fhh) is the 
name by which lluddha i.s worshipped in Chinn. He is 
nsimlly rcpresc'iitcd as being invested with light, and his 
liiuiil concealed ln’iicalh his robe, as symbolic of the in¬ 
visible exertion of his power. Tlie doclrhu's of Fo are 
pavticuhuly projiilious to every wish that can he formed in 
the human heart; and us they arc not obstructed by any 
measures of the govcmincut, wiiich allow’s perfect tolera¬ 
tion, they .are naturally jiopnhir among those classes of the 
]u’oplc who .are not satislicd with their prospects as result¬ 
ing from natural causes. Judging from llie number of 
images found in the tcmyiles of Fo, we may s.nb’Iy con- 
clnde that the religion, w'licn jiractically vhwved, is a juire 
systi*m of idolatry. J*vo~iala, or the graml temple of Fo, 
a!> described hy Sir G. Staunton, had not less than 800 
priests attached to it. Though there is no state religion 
in Ohinn, the great mass of tho common pi'ople belong to 
the b*'et of Fo ; and perhaps none arc more superstitious. 
‘I'lic temples are always open for those who choose to con¬ 
sult the decrees of lieawn, and they return thunks when 
the oracle proves propitious to tljeir wislu*s. “'I’he 
religion of Fohi,” says Sir G. Staunton, “professes the 
doctrmo of transmigration of souls, and promises happiness 
to the people on coudllious which w'cre, no doubt, originally 
intended to consist iu the performance of moral duties; 
hut in lieu of wliich are too frequently substituted those of. 
contrilmtiouH tow'.'irds tlie erection or repair of temples, llio 
maintenance of priests, and a strict attention to poillculnr 
ohsen'auces. The neglect of these is announced as punislk- 
able hy the souls of the defaulters passing into the bodies 
of the meanest animals, in whom the sufferings arc to be 
proportioned to the transgressions committed In tbchuinua 
form.” 

The religion of Fo, though extending over tho W'liolo of 
Cliiiia, and inflaeneing more or less the mass of tho people, 
is fast losing its hold on them, and has very little of tho 
power and authority it once possessed. Its edifices are 
going to decay, and no now ores rise on their ruins. Ita 
priests aro illiterate, and together witli their religion are 
held in contempt by tbo pbilosoplnc Chinaman, who 
generally espouses the system of Confucius. 

FCB'TUS» a Latin w'urd applied to the immature young 
of any viviparous animals. There has been considerable 
confusion in the application of the names fcctus and embryo. 
The newly developed human germ is generally called tho 
embryo during tl»e first four mouths of utcro-gestation or 
pregnancy, and then during the rest of its uterine life it 
is denominated tho foetus; but this distinction is entirely 
arbitrary. The word embryo is applied to tbo Immaturo 
being, developed in the ovnm of any animal after impregna¬ 
tion, and before it is capable of supporting au independent 
existence, and therefore is equally applicable to oviparous 
and vlvij>arous animals; it has a much more extensivo 
signification than footus, wliich is restricted to tho em¬ 
bryo of viviparous animals only, in which the o\*um after 
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imprepnalion descends from the ovary into a cavity donoini- 
niitcd the ntcrus (wombX wlicro it becomes attached to the 
mother, and derives its nourishment from her till it is 
Ktiflicioiilly perfect to exist separately. In oviparous nni- 
mnl«, on the contrary, tlic j^enn, when detached from the 
ov.ary, is convened tlirou^^h n tube called tho oviduct, aud 
excluded fnim the body of the mother, without being again 
coniieeled witli her, or deriving any nourishment from 
lier. Sec Emuiiyo. 

A few remarks upon the liumun foetus m.ay be added 
to wbat is said un(i(T EMnuY(». Wlii'ii tiu^ embryo is first 
distinctly visible through th(* membr.mes it is not above 
a line in length, and is of an oblong sha])e. At the end 
of als)ut six weeks it is slightly curved, and somewhat 
vesenihles a split pea; at tho cuiiclusion of tint second 
month it may be euiiipoi'od in bize and shape to a kidney 
Itoan. Tlic extremilies begin to shoot out like the buds 
of H plant in the sixth week; the arms m*o at first large 
ill proportion to the logs; in faet the limhs are origin- 
ally very mneli alike, and only distinguishablo by their 
situation; tliey at first grow straight out from the trunk. 
At ail early jieiiod of fudal existence there is no hralii, 
hut only the spina! marrow, so that the embrvo of man 
then resembles one of llio lowest orders of animals; the 
brain is perceptible about the second month, and is evidently 
foimed by a prolongation of thi’ spinal cord. Uofore the 
slxtli moiilli tho brain is semifluid. Hair docs not grow 
on the ix'ad before tlie sixth luoiilh, and even then it is 
very short, thin, aud light-coloured. Tlie nails are at tliat 
peri<ril Indi.stinct, the C}«'lids closed, and the pupil is filled 
lip liy a membrane. In the s<>vcnLh month tin' meinhi’aua 
jnipillaris is removed, the eyelids open, tho nails become 
more distinct, and iJiO hair longer and thiitkiT. At tlie 
fidl time the nail.s are quit*' formed, the Jiair covers the 
liead, and is of its propc'r colour, th*' ei'lls of (he bkin are 
filled with fat, tho lungs are large and red, the valve of 
tlie foramen ovale completely formed, tho diie.tiis arti riosus 
nearly an ineh in length, and almost us largo .as the 
aorta itself. 

The human fmtus has many ])eculinritic.s which dis¬ 
tinguish it from tho cliild after birth. The most character¬ 
istic diflerciicc is that it lives in a medium of wut<‘r, and 
not of air, and consequently docs nut breathe by lungs. 
'J'he bl(K)d wliiidi is deteriorated liy circulating thi'ough the 
system is then purified in passing through the. placenta. 
1'he position of tho fa'tus in tho uterus is that which 
takes up tho least room; it lies with the head downwards, 
the dilu being bent on the breast; the knees arc doubled 
up close to tho belly, and the arms arc folded in the space 
betwwn the head and legs. 

Tho ordinary }ieriod of utero-gestation in man is forty 
weeks, tliough labour often takes place before this period, 
or is delayed a little iH'jond it. 

FOG (from the Danish lo drift, as in tneefotj^ a 
snowstorm, &c.), is the namo given to a heavy accumulaliou 
of visible watery vapour hanging near tho Kurfiu^c of land 
or water. Slighter accurnulations iu tho same position are 
tciTned mists; and fog differs from mist only In tho cir¬ 
cumstance that it is of larger extent and greater dcqith. 

The precipitation of aqueous vapour in tho atmosphere 
takes place whenever a saturated stratum of the atmosphere 
comes iu contact with a stratum of a lower temperature, 
or with a portion of the surface of tho earth by which it is 
cooled and rendered unable to retain iu solution the same 
amount of vapour os before. Thus it commonly happens 
that when a current of water-laden air comes in contact 
with the cool side of a mountain or hill tlie moisture is 
condensed in tho form of mist; and when cold mountain 
streams reach low and warm levels of the atmosphere they 
are often covered with mist, us the cold water condenses the 
vapour above them. 

A similar result takes place when evaporation from a 


moist warm portion of the surface of the eai'th is received 
into a colder stratum of the atmosphere. This is frequently 
observed in connection with large rivers, lakes, and damp 
marshy districts. When water has acquired during tlie 
day a degree of temperature shnilur to that of the neigh- * 
houring land it generally reumins wanner during the night. 
Ucnco it s(>nds up a stream of vapour into the air above 
it, which may continue after the point of full saturation is 
reached, the vapour becoming condensed in tho form of mist 
or fog; and a similar result is ^miduced when tho wann 
moist air lying over the surface of (he water comes in con¬ 
tact with the cooler air of the land. A certain amount of 
rest in the atmosphere is neeessary for tho formation of 
mist, as when a brisk wind is blowing the watery vapour i.s 
swept away as quicjkly as it is formed, and the tempera¬ 
ture of the air generally is also rendered more equal; but 
mist or f*»g alr*‘ady funned is often carried by a gentle 
hr<'*'Zfi f*)!* a long dist.aiico from the place of its origin. 

In rural districts and on tlic sea-cuasts fogs genci'ally 
consist of littleelse than watery vapour,and though occasion¬ 
ally of great density they .arc usually white, lint in manu¬ 
facturing districts .and large towns the iinronsnmcil carbon 
with wliii'li the .air is ludeu becomes mingled with the vapour 
of the fog, giving it a yellow, brown, or even black appear¬ 
ance. It has been c.'ilciilatcd that of tho fuel burnt in 
tile ordinary open household llrejilattcs, about 9 per cent, 
posses into the atninspliei*o in tlie form of .smoko, and servus 
to form tlie cloud of “ blacks” by which every surface in 
a large town is more or less coated. When the air is still 
and tilled with mist these particles g.atl)cr round them thin 
films of the vaj)(>nr; and further, tlicsc mist spherules be¬ 
come coatcsl witli a kind of varnish or opaque pigment 
geiieiated by the destructive distillalion of coal. Tho 
latU'r point was cJiidd.ated by a serli's of infcrc.stingexperi¬ 
ments (’.'irried on by rrufessorFraiikland, and it was found 
to aecount also for the fact (Imtdark ft)g8 arc often “dry” 
in their character, the utinosplierc sometimes having only 
50'* of humidity and never reaching the point of satur.'ition. 
I’os.sibly these dark carbon-ladcn fogs are seen at their 
best (or worst) in London, W’here the vapours rising from 
the Thames or the exhalations of the Kentish and Essex 
marshes are combined with thccontaminationsyielded by the 
coal tiresand gas ilamcs of the metropolis, and also with the 
carbonic acid generated by nearly 4,000,000 Imman inhabit¬ 
ants, and innumerable hosts of the lower animals. In its 
worst form every district afiueled is plunged in obscurity, 
and the streets become morn gloomy at midday than they 
arc at the darkest midnight W’hcn fog is not present. 
Dark objects become invisible at a distance of a few yards, 
and at night tbo flames of tho gas lamps disappear from 
sight at a distance of 120 or 150 feet. At such times 
almost all tiic scnsi's have tlieir share of trouble. Not only 
docs a strange and worse than Cimmerian darkness hide 
familiar landmarks from the sight, hut the taste and smell 
are offended by an unhallowed combination of flavours, aud 
all things become gri'asy and clammy to the touch. It in 
generally believed that the extension of the metropolis 
is increasing the intensity of the disi^;recable effects of its 
fogs, and inasmuch as asjadl of fog is always attended with 
a rise in the death-rate for diseases of the throat and chest, 
the subject is one that calls for careful investigation ou 
the part of scientific inquirers and sanitary reformers. 

FOG'GIA» a town of Italy, aud capi^ of a province 
of the same name, is situated in the plain of Tuglia, 
75 mill's N.E. of Naples. It has spacious streets lined 
with modern liouscs, several handsome squares, a fine 
cathedral, and other churches, a heantiful theatre, library, 
botanic garden, inuseum, infirmary, and orphan hospital. 
The trade in wine, oil, wool, capers, corn, &c., is large; and 
thei'e is an important annual fair, which lasts twelve days. 

The namo of Foggia is derived froni«it8 com magazines, 
t tluough the word These arc very extensive; tlivy 
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fitrctch under all the large etrootfi and open squares, con- I and the authorities at Woulwicb, and It was vciy soon found 
sisting of vaults lined with masonry and llicdr orifices . that athortOil'-mcb howitzer, with ao>lb. charge of powder, 
closed up with boards and earth. | made a much louder report limn nn eigliteiMi-pounder with 

Tlic city appears to have hn;n founded in the niutli cen- the aamo w’eight of charge. Thereupon guns of diflercut 
tury, and peojtled from Arpi or Artpfripa^ an ancient city foriris were constructed, and one among them, the invention 
4 nilics distant, said to have been founded by Dlomed, ' of Major Maitland of the Uoyal Artillery, desigjicd with a 
which surrendered to Hannibal after tie? battle of Cuninr, 1 hell-shaped nondh, was proved to bo tlio best in throwing 
4ind of whicli some faint vi^stigcs are btill (extant. Foggia 1 the sound over Uio sea imd not w asting it to rearward over 
was greatly enriched by the Swabian princes of Naples. Jt ; the laud. The gun is a breechloader and has a nuinbtu' of 
was sacked in 12G8 by Charles of Anjou, wlio <lie<l there j revolving chambers, whicjh can be tired rapidly or slowly os 
in 12HG. It was nearly destroyed by tlio earthquake of required. It wius also.aseertained that ftne-gi’aincd ])Owdcr 
1731. The population in 1HH2 was 40,283. jjrodueed a louder report than coarsc-gi*ained; the shock 

roa-SXGNALS, sucli niuiihle warnings ns are used imparted to the air being more rapid in (lie one (‘use than 
on railways, on board ships, and on Die sea-coasts during ! in the other. The latter discovery was follow'ed by ex- 
the prevalence of fog or mist, and when light signals aio j perimentH with gun-cotton, which exploders with still 
not effective. On railways small metal cases containing I gieatcr rapidity; and this was found to he btill more cflcc- 
cxplosivc material are jilaced on the rails by men told (»ff for tivc. A tamiprcsscd slab of gnn-cotlon weighing 1 lb,, 
this duly, and the engine wdiccls passing over them cause and fired in the focus of a cast-ii*on idlcc.tor, gav(^ a sound 
them to (‘xplodc with a noise caleulattsl to announce the that was board at u distance of 13 miles, and larger idiarges 
Approach of a train at a considerable distance, or to stop it fired at a great lieiglit have bccu heard at a distance of 
if desired. Such signals form jKivt of the equipment of over 20 miles. It W'as found, however, that such charges 
station masters and railway jjolieemen, so tliat they mny bo could not readily be used near tlio liglitbonses, as tlio vibra- 
^nubled tu stop passing trains in cases of obstruction or tion caused served to iujuie the machinery used for the 
dang(!r, and they arc gencrall}'iiwsl outside stations during | lights. iHitcr experiineiits have been in the direction of 
the prcvaleueo of foggy weather. rocket tiring, and the charge of gun-cotton has been ur- 

Oii shipboard various means arc employed, such as tlu; ranged to cx]>lude. ut a great height in tlnj air. 
blowing of (1 horn, the ringing of a ludl, tli(5 beating of a In Knglaiid Dungcncss Liglithouse, and that of »St. Catli- 
drnm or gong, tlio striking of Iho anchor with a hainiruT, erinc's, Isle of Wiglit, wlUi <»th(Ts, arc provided with f<(g- 
thc discharge of a gun, and on sti’anicrs the blowing of tin' I liorns worked l>y caloric engines; and at some few higlily 
Hteam whistle. The Admiralty have rules forliie gov«‘rii- elevated jioints round llie coast—such as Flamborongli 
ment of a fleet of meii-of-war in thick weather, sucli as Head, Lundy Isljind, South Shack of lIolyli(*ad—fog-guns 
oocasioual firing or ringing of a Ixdl to indicate what tuck are provided. 

a fillip is upon, &c.; but little has been done to enforce FOIL is a very thin sheet of metal, intermediate in 
regulations for tlic use of men^hant ships in foggy weather, thickness between leaf and sheet metal. Thcr(i are two 
owing probably to the dlflicnltics Unit beset the question, dlhlinct kinds of foil in common use—the tin-foil used for 
so much depending upon individual precaution forthc safety silvering looking-glasses, lining tca-iMiddies, and for eou- 
of a ship in crowded maritime highways. If a simple and ducting coatiugb of electrical a])parutns, and other shnilar 
effective code of signals could he brought into general use purposes; and the bright foil uwd by jewellers for hacking 
it would be a great boon to the miTcnntilc marine, but real or artificial gi'ms, and thereby increasing their bril- 
though many suggestions have been made no system up llainty or modifying tbisr colour. These latter foils are 
to the present bus obtained aeceptanee. Fog-signals from made of tin, copper, tinned copper, or silvered cojiper—the 
the shore arc very desirable, especially on a daiigcToiis last for the best work. They left white for imitative 
coast, or whovo fogs frequently prevail fur length(»ucd diamonds, but are. coloured for imitative rubies, sapphires, . 
periods. Around the coasts of the United Kingdom fogs &c. The best white foil is inado by coating a plate of 
prevail only for about sixty days d’uring tlic year; but for copper with a layer of silver, and then rolling it in tho 
more than lialf the year fog is llic normal condition of the flatting-mill. The coloured foils are made by coating tho 
Canadian and United States coasts, and sliipmusters who white foil with coloured varnish. The principal colours 
cJinnot afford to he delayed by it take the risk of running used by artists are employed, mixed witli mastic, spirit, 
on by the help of fog-sigiials, ovcm in a crowded track, and diying-oil, lo form tlio coloured varnishes. Tho 
lu the American coasting trade fog-signals have come to following are examples:—Amethyst foil, lake and Pnissiaii 
he ns much relied upon os .ore lights uml beacons here, and blue finely ground iii drying-oil: supphiro foil, Prussian 
r(‘g\ilar traders along tlie densest shores un^seldom behind blue and drying-oil; emerald foil, pale shellac, alcohol, 
time through tln^ assistance thns afforded. and acetate of coppia*; ruby foil, ]ak(‘, isinglass, and shellac; 

Thewree.kof thc/^'efii/fer, duringafogin 1875, occasioned topaz foil, tumeric, annatto, and shellac. Foil is also tho 
IheloBK of morc tluti 800 lives. The wreck took place on name of the blnntc(i rapier used in practising fencing, 
rocks near the Scllly Islands. An official inquiry showed FOIX, GASTON DB (VisroujST de Beaun), sur- 
the Rrllisli system of fog-signals to bo extremely defective, named PhaHms on account of his personal beauty, was bom 
and a long series of experiments were then carried out by 1331. He was tin* third Gasten of the famous counts of Foix. 
Professor Tyndall on fog-signals—all involving more or less His father died when he was twelve years old, leaving him 
noise, and demonstrating tlmt llie noisb'st Is the best. It under the guardianship of liis mother. In the course of his 


was found that bells, perlnips the oldest signals of tho 
kind, cannot he at all go readily heard as the horn or whistle. 
The fng-wlustle worked by a small steam engine is capable 
of giving a suriirisingly loud and piercing shrii'k, but exjieri- 
cnco has showu tlmt a boarse low-pitched note is the best 
for carrj’ing the sound furthest. Nh'urly all tho light vi*s- 
sels ai-ound tho English coast arc supplied with gongs of 
Chinese manufacture, whicdi nn^ sounded by hand during 
fogg)'weather. Like bells, they cannot be depended on ut 
any great distance. 

Experiments wi^ gunpowder were also c/irrh'd out by 
P#ofessor Tyndall in conjunction with the Trinity House 


varied and eonuiwhat turbulent career we find liini in 1345 
making his first essay in arms against tho English in Guienne; 
in 1349 marrying Agnes, daughter of Philip d’Evreux, king 
of Navarre; in 13.>t> arrested by tho Freneli king, John II., 
on suspicion of criminal intelligence with his brother-in- 
law, tlio new king of Navarre, Charles Ibo Bad; then, on 
his release, serving in the French army hi successiuii 
against the infidels in Prussia, against tho Jacquerie in 
Mcatix, and in Beam, against the Count d’Armagnac, his 
personal enemy, wliom lie t<K>k prisoner. In 1380 Gaston 
took arms against Charles VI. of France, the snccessor 
of John II., fur removing him from tho government of 
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I^ngacdoc, and only yielded on negotiation. In 1382 
<iaBtoa’8 son, while paying a visit to his mother, who had 
retired to NavaiTO, to the (»ourt of her brother Clmrhis the 
Bad, received from that king (to whom crime was familiar) 
what he pretended w’as a bag of lovc-powder, which tho 
king told him to conceal, at the same time informing him i 
that the sprinkling of a small quantity of it upon any food | 
his father might eat would havo the otl'eet of reconciling I 
tliu ctjunt to his wife, who had long Immmi at variance witli 
him. On his return to his father the }uuth attempted lliu 
I'harm. Tho powder turned out to be a slmng puisun, and 
Gaston ordered Ids son to be arrested. The young j)rinee, 
4lec<*ivcd imt not guilty, refused all iKiUrishinent, and died , 
iu his prison. Gaston died of ajuqdexy in ]3tU. The ' 
portrait which Froissiirt has drjyyn c»f Gaston Is one of the ! 
<*omp!eteKt pictures of what a chivalrous and scmi-iiidcpeiid- 
<*nt prince was in the time of our lidwanl Ilf. 

rOLC-LAND or FOI.KXiAND was the surplus land 
of Britain left over and above that actually occupied by 
the Knglisii luvuders. Kueli niairs land, nil iinately iwknow- 
ledged and recorded as his, was billed in cuiisequonco 
BooIjAND or hooMaml; the rest was tlie property of 
the slate, ainl could only be alienated (even in part) by 
the national consent expressed through tho witan. But 
towm’ds tho end of the Anglo-Saxon period tlie fole-hiud 
begun to be regarded ns under the special control of 
the crowji—-first the witan, tlieu the king us rcpn>scnting 
the witan, tlicn the king alone; such were the gradual steps 
of the change of authority over folc--l.'md. But in becom¬ 
ing crown-land fole-laiul did not in any sense become the 
king's property. The king—perhujis Alfred the Great was 
the first to d(j so-- mad<^ grants of foie land, and at the next 
witan called men to witness fh<* grant. Folc-land was 
never given, but only granted for a spi-eial time, returning to 
the nation at the end of that time. Neitlier was it granted 
gratuitously, but always bore sumo s«»rtof service. Some¬ 
times tho temporary owner of folc-hind was subject to a 
certain tariff, fixed very low, at which tlie king was en¬ 
titled to purchiLSe food or eattle; sometimes other 
were leviable. Folc-land could only be converted into 
hoc-land (private pi<ipcrty) by a speeiiU cluuder of king 
and witan. 

At the, Norman conquest tbi.s valu.ablo iiatimnil posses¬ 
sion became definitely crown-land, tei'ra ref/is (the king’s 
land). Tlie king used its proceeds as .a main j):irt of tlie 
rtwenue of the crown. Under Stephen large grants were 
inado to the Karons to purchase their support, grants 
which Hoiiry II., son of Stephen’s opponent, carefully re¬ 
sumed in 1156 (*‘ Select Charters,” Stubbs, 128). A similar 
transaction took pliii'o under John, who iu liis dire need 
lavished iu vain the cruwu-lands upon tho barons; and 
again under his Kueecssor, the virtuous Earl of Feinbroke, 
regent of tliu boy-king Henry III., these illegal gmuls were 
withdrawn (1217). What IVmhroke had failed to regain for 
the nation the brave justieiaiy, Ilnlievt do Bnrgli, did his 
best to recover in 1220, Under Edward the Grc.'it alien¬ 
ation of national land of wmrse eetised: to that noble and 
just prince it would have been as abhorrent as any other 
species of theft. But his worthless sou, Edwaird U., iu the 
puiuuanco of bis scheme of governing the kingdom, after 
the imperial Komau system, by crc.aturcs of his own in¬ 
stead tif by the nobh's, found no way of euriebiug these to 
tlic necessary point so easy as by tlie gift of crown-bnuls. 
This was one of the main points of gi iiwauee causing tlio 
appointment of tlic lords-ordiiinerR, and in 1311 the first 
ordinances took back these gifis. Ilitbcrto the folc-land 
(erown-land) had been steadily decreasing; but iu the next 
century, during the Wars of the Buses, it received eonsider- 
ablo additions by the ronstaut outlawries and cuuiisca- 
tious for tre.oson both by Yorkists and Laneastriaus. Still, 
as tho barons had to be reivnrded eontinimlly for their 
services, the land in tho actual jjoftscsbioii of tho crown 


rather dmiinishcd than increased. It produced ;C6000 
only under Henry VI. 

The many forfeitures under II(>nry VII. raised the national 
lands to a higher amount timn tliey had attained for centuries 
pnwiously, and the dissolution of the monasteries by Henry 
Vlll. flooded tho national rent-roll. Hero was a cbanco 
to have inaugurated a sound national flnancc. Unhap}>lly 
the king threw it away, and Lavished upon his courtiers 
and favourites almost all he had seixed from the monks. 
In tho civil waiu a century later Charles I. sold emwn- 
lands to whoever would purchase them. Tliey formed 
almost his only means of raisiug money. And when the 
kings foitunes had fallen, tho Vurlimncnt sold the r<*st. 
But a grave distinetioii eventually arose bctw’ccn the tivo 
sets of transactions; for while tlie Royal sales were held 
valid at the Bcsluratioii of IflGO, the Burliaineiitary sales 
WTVC declared void. The lauds thus regained shared the 
fate of the monks’ lands in the previous century: Charles 11. 
used them only as providing splendid gifts to his ahaiiduned 
court, and wasted w'hat might liave been a noble national 
estate. At the Revolution of 1C88 it was found necessary 
by William III. to make large gifts of crowm-land; and 
the roll was so nmcli reduced tliat at the accession of Queen 
Anne in 1702, a statute, passed ou tlie subject specially 
fovbaile any furtlicr alienation of tho crown-lunds, permii- 
tiiig only leaseholds or grants for a term of years. Very 
little now remained, comparatively; and although 1715 
and 1745 each brought its bloodsluiiied crop of forfeitures 
from traitors’ estates, George 111. ut bis accesbion derived 
only XtiOOO from the whole crown property. lie therefore 
suiTendered it to the nation, and received a correspond¬ 
ing addition to his civil list. In I8l0 tho ci*own-hmds 
were taken over by the department of the woods and forest s, 
and have since been so well administered that they now pro¬ 
duce on an average £3H0,t)00 a year. What land Ibc sove¬ 
reign now bolds, beyond royal palaces, parks, ^c., is simply 
private property like that of any subject. The crown-lauds 
have returned to tlic point they started from in their long 
career of vicissitudes, and what small fragment of them 
is left is nuder the control of tlie modern analogue of 
the Anglo-Saxon witan, iiaiiiely of I’avliament. But tlie 
many chances of founding a great national property that 
have been one after the otlier thrown away cause every 
student of history to grieve in triiciiig tlie diminution of 
the once splendid folc-land of England. 

FOLIATION is tho terra applied to the stnietnre of a 
rock when its component minerals have crystallized in ap¬ 
proximately parallel layers or folia. This structure Is the 
result of a segregation of crystals in a dominant plane, 
wliich pl.^ne is generally that of original stratiticution, but 
may be that of cleavage or a plane of jointing. Foliated 
roeks frequently contain mica or minerals with a micaceous 
cleavage, the cleavage planes generally coinciding with tho 
plane of foliation. Gneisses and schists, especially iniea 
and elilorate seliists, aflbrd excellent examples of foliation. 

FOLTGNO (tho ancient Fulf/imum% a town of Central 
Italy, in the province of IVrugia, in the Val Spoletaiio, and 
on the Flamiiiiau Way, 20 miles S.K. of Berugia, and 14 
N. by W. of Spolcto, on tho railway from Rome to Anrona. 
The population in 1882 was 22,1)05. The town is walled, 
but its ramparts and bastions now serve for public pro¬ 
menade's. Its streets generally intersect each otlior at 
right angles. There are few jiuMic buildings worthy of 
notice. There me imiiierons paper-mills turned l»y tho 
Topiiio; and tho town has manufactures of woollen 
cloth, bilks, pureliineiil, and bleached wax, and a con- 
sideralde trade iu cattle. The vieiuity alnmnds with vine¬ 
yards Jiud olive and mulberry plantations. The river 
Topino, uu wliicb Ftdigmi stmids, Las some flue cascades at 
a short dist.auce from the town, and 11101*0 is a wonderful 
natural grotto adoimod with bcautifuV stalactites. Tliis 
city appears to have been anciently of somo import- 
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oiuT; it was cnnHidcrably augmented on the de.struction 
of tlio adjacent town uf Forum Flumlnii by the Itomhards 
ill 740. 

FOLIO* u tonn dorived from tlic Latin in ,foUo^ that 
iM, jmper folded in leavejt^ with one fold. It givoH tiiorcfovu 
the lur{;cst>8izcd pu^u possiblu with the given size of sheet. 
Tlie size of folio pages vari<*H from the antiquarian folio 
(which is 2(iJ inches by 16^) to pott folio (ti^ X 7J). 
When liooks ore numbered by openings instead of by 
pages, as iimny merchants* Imoks, for instance, with debits 
oil out) pngo and credits on the ittlier, llicy are said to be 
iiuinbcxed in folio. 

In law-copying, &c., seventy-two words are said to make 
n folio^ and the work is priced and reckoned in this as a 
uniL In Parliamentary proceedings tlie folio is of ninety 
Words. 

FOLKESTONE, .a bathing-plaee, seaport, p.nvliamen- 
tary unit municipal borough of ICngland, in the c<iunly of 
Kent, is situated on the .shore of tlie Knglisli Channel, 
ojipositu llonlogne, paitly in a hollow hotwueii two clifls, 
and partly on the west cliir, being KJI inile.s from Lumlon 
by the Soutb-cjistern Ilailwny. The clUron one side of tiie 
town Is chalk, and on the other saudstone. Folkestone 
is now a fashionahlo resort for wa-hatliing. Sjmeiuus 
Hlrcets and noble terraws have been erected in the phn’e of 
narrow, steep, and winding lanes, A broad sea-wail and 
esplaiuido was completed in 1870. The parish ehnreli 
stands on the site of the old eoiiventiial ehurch of tlio 
Priory of St. Kanswith,founded hy Nigel <](• Murevlllu, lOJto. 
This priory (for Benedictine's) suceecded the Nunnery of 
St Kanswith, originally establislied within the old castle 
by King Kadlmld, whose daughter Kanswith w'ns canonized, 
and became the head of the house. This was the first 
female religious house in Knglnnd. Telford gave tlie first 
impetus to the little fishing village by his jtier, 1801*. The 
harbour was nut capable of afTurdiiig aiudnirage to many 
vessels, admitting only ships of from 10 to 12 h'sot draught 
at high water, but has been very considerably imjirovcd 
and extended by the Sonlh-enstcrn Kailway Coiiipiiuy; 
steam-packets ply daily between Folkestone and Boulogne, 
and considernble quantities of wine and other Fi'cnch jiro- 
dnee are imported. 'J'he number of vessels regibtered as 
belonging to the port in 18K5 was 20 (2000 tons). The 
entries and clearances each average 1100 (230,000 tons) 
]M5r aniinm. The town form.n part of the parliamentary 
borough of Hytbc. The municipality consists of four alder¬ 
men and fifteen councillors, of whom one is mayor. Fnlke- 
stoue was the birthplace of llai voy, the discoverer of the 
circnlatioti of the blood, to whom a statue was erected in 
1881. The popnlution of the town in 1881 was 15,fiGl. 

FOLKpBTYHOLOGY is the name given to a curiuns 
series of blunders in the formation of words, pi'rlmps 
especially frequent in English. It arises from the tendency 
of common folk, w hon tiicy find a part of a word which 
would appear to liavo some independent moaning of its 
own or some relation to another word, as if derived from 
it, to intensify this chance likeness by some slight altera¬ 
tion, and tlius in the course of time to produce u spurious 
etymology on the surface. Tlie fabric ribbon (really the 
Celtic word rlbin') is often used as a waistband by girls; 
wiiat more evident to those who know no Celtic that it is 
a**ribbed band?** Consequently we find the eighteenth 
.century, a grand source of this particular ciror, spelling 
the word riband very carefully. What the rib ” meant 
w'licn the ribbon was of smooth weaving they did not stop 
to inquire. To have got an excellent meaning for half the 
word w'os enough. So cownlipy evidently liy folk-etymology 
<'ow*s lip (though nothing like a lip except in the sound), 
and so altered cow*lyppe^ a later form of coic-ehppe^ 
which meant quite a different matter to the early English 
farmer. LanthonH for lantern^ because lanterns had horn 
8^08 ; bridtgroom for bridegoom (the bride's man, guma 


being man), because for tlio time lie is, as it w’crc, the 
bride's servant; Jaruftalem articiiuke for girasol or sun¬ 
flower artichoke, simply because the words were alike; 
ftovtreign for sorran, because ft sovran reigns; frontUpieve 
UiX fruntispice (the ))ngo which looks towards the front or 
title page), as if it bad to do with “piece;” ii^landioTtyUtnd 
(«»/ being the Saxon for an inland, as in Anglesey, &e.), 
OH if it were derived from *</c, thewora-dowu Knglisli vei- 
bioii of the Latin inxuJa; pcu javkH for the Dutch pije-(j\ 
nnigh coat), neither “pcft” nor ‘‘jacket” having anylhmg to 
do with it; pcitthou»e lorpvnlice(jupptmUcium^ an addition, 
or lean-to), the “ house” (|Tdlo iinaginarv; Jiirdcnga Walk for 
JiocugK Walk (Bocage *— shrubberv); pickaxe for pikoUy 
which has nothing to do with “axe.” Such are a few of the 
odd attempts of the Kngli|)i nation at folk-etymology. The 
public-houso signs Goat and (God enenmpasses 

us), Hag o’ Nai(n (BneelianaU), ik.e^, jicld another etiually 
curious crop of (xldities. 

FOLK-LORE, as a special study, is esseutlally a 
producti(»ii of modern limes. The word was coined to 
express tliose traditional tales and customs which pu.ss 
oiiiiL'iit unujilg tlio mass of all nations apart fi’om written 
literature, Tho term was suggestiul hy Mr. Thorns in 
184G. Tlie btudy has now assumed tho status of an 
acknowledged seienco, and from the nature of the subject 
and the discoveries possible to its students, it may bo 
considered one of the most fascinating. If tia* folk-loret 
of ft nation could be completely traced in il.s every aspect, 
and to its earliest source, it would carry us back centuries 
in our kuouledgeof prehistoric man. One of the great 
results eoiisideri'd to have been attained by this scicnco is 
that ft connection has been proved between tJie Teutons, 
the Celts, and the Uindus as branehes uf ono race origin¬ 
ating in the central plain of Asia. 

An extensivo literature has sprung U)> dealing with folk¬ 
lore, among tho works on which may be iiumtioned Max 
Muller’s ‘'Lectures on the Science of Languago” and 
“Cliijis from a Oonnaii Workshop,” and also Fiske's 
“ Myths and Myth-makers.” 

FOLK-MOTE or FOLK-MOOT (literally a meeting 
of tile people), under the Anglo-Saxon government .a 
gc'iieral assembly of tiic jicoplc for con.sidering and ordering 
matters uf the commonwealth. 'I'ho Jaws of King Edward 
tho Confessor expressly direct that the meeting of tho 
Folk-mote should be buhl once in the year, upon tho Ist of 
May. The national aKscmbly was by shires in general, and 
therefore became identical with the shli'e-mute (jicir-gemott), 
Sco Siiiufl-MUTK, County Coukt. 

FONl> DU LAC* ft city of tlio United States, iii 
Wisconsiii, situated on a rising-ground at the southern end 
of Lake Winnebago, (>3 mileN N.W. of Milwaukco. It 1ms 
a considerable trade in timber imd agricultural produce, 
and possesses several foundries, saw-millN, cigar factories, 
ft tannery, and a railway factory. The prosperity of the 
town dates from 1845. Popnlution in 1880, 13,805. 

FONDI (the ancient h'nndi)^ a towm of Italy, in tho 
province of Casertn, in a plain at tlm foot uf the Homan Sub- 
Apennines, 12 miles N.W. of Gaela. It is traversed by the 
Appian Way, which is well preserved, and forms its main 
street. It has a Gothic cathedral, and a trade In wine, 
olives, and citrons. Population, 7520. Between tho town 
and the sea is tho Luke of Fondl, the ancient Lacn$ 
Fundanu/t^ 

The noighbourliood is abundantly fertile in evei*y kind of 
produce. This, in fact, is the Cacubut ager^ anciently so 
famous for its wine— 

** Crecubam ot preelo domltam Caleno 
Tu blbes nvain.”— Hor. i. Od. 20. 

(See also ii. Od. 14 ; and Martial, xiii. Ep. 16.) But, like 
tho town, the wino has sadly degenerated, and is now 
quite unworthy tho encomiums lavished on its ancient 
growths. 
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FONT, a vcBScl employed in Proteotant clmrchoft to 
hold water for the pnrpoKe of baptism, and in Catholic 
chnrcbes used also for holy water. The form of the font 
IM nsnally hexagonal, filinilur to tiie form of thu baptistery, 
ill whicli fonts were originally placed. Fonts also ocenr 
both of a circular and sqnare form. They arc usually 
shaped like a cup, with a solid stem, or supported on 
columns; the top is hollowed out for the water, and the 
aides and stem are often highly onrieliod with ornaments, 
acnlptured figures, and with colour and gilding. In many 
instances a flight of steps forms a base, and even the sides 
of these steps are canned with panels, having qnatrcfoils 
and rosettes sunk within them. It was usual to cover tlie 
basin of the font with a wooden lid, and tliere are some of 
these remaining of a pyiamidal or spire-like form, richly 
■carved and designed, with a profusion of shafts, buttresses, 
and tracery piled up to the apox. 

Among the fonts especially worthy of note may bo men¬ 
tioned those of Porchealor Church, which is like the circu¬ 
lar stone moutli of the w’dl in the atrium of a Koinan 



Font In East Dcrclmm Church, Norfolk, 

bouse; of Lincoln Cathedral, which is square, on fi 
columns, one being in tho centre; Lowestoft in Suffolk, 
and Loddon in Norfolk, both remarkable for their richness 
of decoration; of Winchester Cathedral, very curious and 
ancient; and of East Derebam, in Norfolk, of which a 
representation is given above. 

FONTAINE, JEAN EE UL See La Fontatnr. 

FONTAINEBZiEAU, a town in the French depart¬ 
ment of Scine-et-Mame, 36 miles S. bv E. from Paris, near 
the banks of the Seine. It had 9734 ’inbabitants in 1881. 
It stands in the midst of the forest of Fontainebleau, and 
is well built, with handsome, wide, and straight streets. 
The town has a college, two fine cavalry barracks, and 
other remarkable edifices, among which arc tho ChAtcau 
d'Eau, containing a reservoir fed by a spring, the waters of 
which supply the fountains and basins of the jialace (Fon- 
tfitne htlle ; the hospitals founded by Anne of Austria 
and Madame Montespau; tho public baths and library. 
Near the south entrance to tho town there is an obelisk, 
erected in 1786 to commemorate the birth of the children 


of Queen ^Tarie Antoinette. The palace is an irregular 
pile, resembling a group of distinct edifices rather than one 
united building. It lias six courtyards, each of whicli is 
nearly or quite surrounded with buildings. This famous 
palace may be said to owe its origin to Francis 1., though 
a royal residcacc had existed here since 1141. The works 
left incompletu by Francis were continued till the time of 
liouis XIV., in whoso reign tho whole was completed. 
After the first revolution it was occupied by the military 
school afterwards fransfciTed to St. Cyr, and continued in 
a state of neglect and disrepmr till it was completely re¬ 
stored by Napoleon 1. to its original splendour and destina¬ 
tion as a royal rchidencc. From his downfall the palace 
was neglected and almost forgotten till after 18.30, when it 
was restored by the inuniticeuce of Louis Philippe. 

Tlie palace of Fontainebleau bos been the scene of several 
remarkable events. It was the nisidence of Christina of 
Sweden in 1657, and here she cansed Monaldcschi to bo 
murdered, or—regarded from her view—executed; the re- 
vocjition of tho Edict of Nantes was signed hero in 1685; 
and here, in the following year, tho great Condd iicd. The 
table at which Napoleon signed his abdication In 1814 is 
still shown in a salon of the Cour Ovale. The town, 
which was one of thc^ favourite residences of Napoleon III., 
was occupied by the Germans in tho war of 1870-71. 

The park and gardens are in a style of maguillcencc 
corresponding to that of the palace; they arc adorned with 
a cascade; and canal (nearly three quarters of a mile long, 
and above lt20 feet wide), with several smallor canals, a 
variety of jets dV»u, and with statues in bronze and marble. 

Tlic forest of Fontainebleau contains 40,620, acres, or 
nearly 64 squarr: niil<‘s; it surrounds on nearly every side 
the plain in wlu'ch tho town stands; its surface is unequal, 
and its soil sandy, interspersed with blocks of granite, 
which arc quarried fur the pavements of Paris. It is 
pierced by a great number of fine avenues, and presents much 
picturesque beauty. It contains a great quantity of gamt;. 

FONTA'NA. DOUENl'GO. u distinguished Italian 
arciiitect and engintujr, was liorn on tlie Iwrders of tlie 
Lake of Coma in 1543. He is chiefiy famous in connection 
witli the removal of Egyptian obelisks in Rome. Sixtus V, 
was very desirous to re-erect the various obelisks that lay 
neglected among the ruins of ancient Rome, and especially 
to remove the one tiicn standing in tho Vatican Circus to 
the areji in front of St. Peter’s. This was above 83 feet 
high, and ibe ablest mathematicians and engineers were 
summoned to suggest the means. Among the 600 pro¬ 
jects submitted, Fontana’s was ultimately adopted with 
entire snc(;os8. A very interesting account of all tho cir¬ 
cumstances was published by Fontana. Ho removed other 
olxdisks subsequently, and one of a still larger size (above 
105 feet Ingh), witli tlie same satisfactory result. Fontaim 
hod the charge of tho Latcran Chnrch, to which ho made 
a new kind of portico, and immediately adjoining be built 
the palace of the Latcran, &c. Ho constructed the Vatican 
Library, and in so doing destroyed tlie noble court formed 
by Bramante. Tlie next pope, Clement VIIL, dismissed 
Fontana from the offico of papal architect, when he was 
immediately invited to Naples by the viceroy, Count do 
Miranda, for wliom he erected a royal palace and other 
works. He died at Naples in 1607. 

FONTENEIiLE (the literary pseudonym assumed by 
Bernard lo Bovier), born at Rouen on the llth of February, 
1657, was by his inotlier's side nephew of Corneille. 
He was educated at tho College of the Jesuits in his native 
city. Hero the law was th? study to which his attention 
was nominally directed. Having lost the first cause in 
which he w;ui retained, ho loft for ever the distasteful pro¬ 
fession of the law, and devoted himself to literature. 

Fontcnello cannot bo culled a genins, but he certainly 
was a man of consummate talent. 1% tried tlie vein of 
his niiclcb the CorneUles, but his dramas were failures; 
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liacinc, Dotlenu, La Bru}'i?re, and lloussoaii all made him 
iJii* l>ntt of tiicir keenuKt satire, in epip’ams which snrvivo 
as jiiiMifl.s of wuifiticity to this day. But FontnnelJc bravely 
turned U) another career; leaviiiK the drama hu took to a 
]>(*cuhar somi-classionl affected kind of wriliii;;, afterwards 
called Marivaudaye^ from the name <»f Ids most famous 
pn])il; and lie also wi*oto in siinjde and unafleeted proso 
houro clever Dialoj^cs of the Dead, uft<*r Lucian’s naidd. 
These “ Dialoj^ucs des Morts,” ]mhlislietl in 16815, iirst laid 
the foundation of Ids Iit<*rary fame, which was lirnily 
cstnhlished by the appcaranc<' two years afterwards of the 
“Knti’ctiens sur la IMuralild dcsMon(lcs,”oiU!of tlicaldest 
of Ids works, and cxldbitinc' a rare coniblnaiion of 
larized science .md wit, Tim object of the latter vNUsto 
fainillarize his countrymen with tliC CurteMiui astnnioTny. 
In the “ Klo;(es” whicli, as secretary of the Academy, lie 
pronotiiH'cd upon its deceased memhers, he combines his¬ 
tory and encomium with sncli tact and delicacy tliul the 
paiicfjyric is almost inipcrccpliljle, and the commendation 
the inchest w'licn apparently least intended. Ilis other 
cliief works are the “IIist«dre des Oracles,” the “ (Ico- 
inetrie do ITnKui,” and the “A]»ol<i;;Ie des Touildllons.” 
By apphiii" ordinary laiJ^iun^^' to the most abstruse? topics 
he eontiihuted greatly to advaiiex? a spirit of scieiilitic 
resi-arch. 

Fontencllc’s poetical works f>ceasionally dis])Iay much I 
delicacy of Siniiiment, and cxinane polish and clcgaiiee 
both in the thought and diction ; but generally the jmetie 
feeling is wa-ak, and there is little invention, and a decided 
want of originality iiml force. “Isnmne”aml the ‘’Apo- 
logio do FAmour,” laavcver, are likely to live. 

From 16t>n l(j 1711 he held the distitiguished and ro- 
spoiisihle office of secretary to the Academy of Sciences at 
Baris. Fonleuclle died at. J*aris on tlio Idh .January, 17.''»7, 
having completed ids hmulrodlii year within a few weeks, 
and expired exclaiming, “.lu ne wmffre pas, mes uniis; 
inais je sens une cevtaim? difficult^ d’etre.” The calmness 
with W'hlch 1)0 met his deatli was in keeping with the 
serenity of his whole life, which presented a rare instance 
of hclf-eoinmand and nmderation, neither confounding virtue 
witli austerity, nor pleasnr(» with ixrc.ss. 

FONTSNOY, an incoTisidernldc village of Belgium, 
in the provliiee of llaiuault, 4 miles .S.K. of Tounuiy, is 
historieally famous for tlje great battle hnight Mktu 11 th 
Jlay, 1745, between the French under Mai’shai Saxe, and 
the allied Fnglish, Austrians, and Dutch, coniinauflcd by 
the Duke of Cumhcrlund. The contest w'as obstinate and 
severe. At one time vielory seein<*d to have dechu-ed in 
favour of the allies, and if the Ellgli^ll had been properly 
8 upi)oi*tcd by the Dutch STudi would probably have been 
the ease. In tlu? end, however, the Frencli were viclorloim. 

“ Les Anglais,” fuiys Voltaire, “so rnllibrcnt, mais ils 
ebdurent; ils quilti5rent Ic champ do batalllc sans tumulte, 
sans confusion, ct fuwnt vaiiir.us nvee honneiir” (“^Si^ch! 
de Louis XV.” chap. 15), TIjc allies lost about 7000 
men killed and w’ounded, and 2000 prisoners, on this 
occasion. The loss of the Frencli amounted to nearly 
6000 killed and wounded. 

FONTBVRAITLT, a town of France, in the depart¬ 
ment of Mame-ut-I.ioirc, situated 0 miles from Saumur. It 
has a population of 1571. The town owes its existence to 
the famous Abbey of Fonlevrault founded in 1000, of 
whtcli the great church, a magnificent monument of the 
twelfth century, and all tlie other buildings now remaining, 
have been converted into a central prison The abbey 
possesses great interest for an Englishman, ns it contains 
the cemeteny of the Norman kings and tho counts of Anjou. 
The tombs of Henry TI. and his queen Eleanor of Guienne, 
of Oocur-de-Lion, and Elizabeth the queen of John, are tho 
only ones which have been saved from utter destruction. 

FOO*CHOO-FtfO or FUH-CHOW, an important 
cifV of China, the capital of the province of Fuokien, one 


of tho five places named in tho trealy of 1812 where 
Brllish subjects wiTo allowed to reside and trade. It is 
situated in hit. 26” N., Ion. 111)° 25^ E., about 65 miles 
from llie sea, and is about 10 miles in ciretiinfcrcnco, tiie 
suburbs being ns extensive as tho oily itself. The popu¬ 
lation is cblimated at 600,000 within the walls and 
400,000 in the suburbs. It is regularly forlilied in the 
Chinese fashion, mid tin* streets and sliops are of a very 
superior {5hnractor. The neighbourhood of Foo-choo-foo is 
celebrated for the manufacture of china-ware, .and 600 
ovens may be si-eu constantly at w'ork. No])!aee in China 
can produce such admirable specimens of ware. The wood 
used in burning it is brought upwards of 600 miles. Tho 
cotton of Foo-choo-foo is particularly good, and the bril¬ 
liancy of its blue dye is proveibiul. About 70 miles from the 
eity is tin* central depot of tlie great black tea or Uolica 
hills, whence the Ira can h<* sent dow’ii to tho ship’s side in 
four davs. The i*oinmcrcc of Foo-choo-f(»o is sleadilv in- 

9 m 

creasing, tlio place being the givat port of China for that, 
kind of Congou most consumed in Great Britain. 'J'he hn 
I>ort.s of foreign merchandise, howiwer, are comparatively 
unimportant, there being veiy few*^ native rijerehants of any 
means in the place. Nearly all tho tea trade is dom; 
through agi'iits in Foo-ciioo-foo, who act for fin? proprietors. 
The imiiorts an* therefore confined to a few cotton uml 
piece gojuls, opium, and lead fin* tea-chests, In 1856 
only eighty-lhriH' vessels, of 20,000 tons, enleifd the jmrt, 
while the nuinher is now about 400 per anninn. Tho 
annual imports are valix'd at ubuut X1,000,000—fonr- 
llfths being British—ami the exports at over X!,00(),00tk 
'Flu* latter consist almost entirely of tea, of wliieh hetweeu 
80,000,000 and 100,000,000 lbs. are shipped—four-fifths 
of the wholi! quantity being sent to Great Bntain and her 
colonii's. The t<»w'n is known locally as Ilokidiin. 

FOOD. All organized bodies are nourished by the 
introduction into their internal stnicturcs of m.itovials from 
withonl. Smb inutevials are. called indifferently aliments 
or food, and are fitted to supply and maintain the fluid 
and solid matter of the body. For tliis purpose they must 
either bo bolublc naturally, <n* capable of being dissolved 
by the digestive prinei])1e ef tho stomairh. They are dis¬ 
tinguished from medieiiies by tlio f.ict that while the latter 
oniy modify vital action the former in nearly all cases 
supi>ly the material wdiieh sustains smli action. The cx- 
<*epLions are those foods which, cither nun-nulrjtive or 
hut slightly BO in Ihemselve.s, yet are valuable in aiding 
the nutritive powers of others. They may bo e.allod food- 
adjuncts, However diverbified tho arllclcs employed may 
be in external appearance or chemical composition, they 
aro redncod by tho action of tho organs of digestion into a 
fluid (chyle) of homogi*neous elmraeter, which is recon¬ 
verted into solids and fluids of differont natures by tho 
inlluenco of the powers of nbbiiiuh’.Lion. See Dkjektton. 

AUhuitgh man deriveh liis food from both the vegetable 
and animal kingdoms, yet as tlie animals which ai'o con¬ 
sumed by man derive tbeir nomishinont from the vegetable* 
kingdom, plants are the tnic souree of most of tho food 
both of man and the lower animals. The principal con¬ 
stituents of the human Isidy ns well na all other animal 
bodies aro the organic elements, carbon, hydrogen, oxygen, 
and nitrogen, and it is the w'uste of these substances which 
is constantly going on that it is the object of food to sup¬ 
ply, Plants do not supply these constituents in a simple 
form, but as secretions of the vegctablo tissues known to 
chomists as gluten, fibrin, albumen, casein, £*c. The 
tcinperatnru of the human body in health is 98° Fahr., 
and not only has food to build up tho fabric of tho human 
body, and to supply tbo dally waste of tissue wbieb is 
going on, but also to keep tip this animal heat within tlie 
system, 

Liebig taught that tho waste of the muscular system 
was the source of muscular power; that is to say, that tbo 
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jnuHclus were dihlnteipTfitcd in use, and required constant 
renewal by nitru|;ououB ur flesli-forrnin;' food, such as the 
flesh of other unimals, or the uilro;;enou8 compouixls tion* 
tained abundniiily in wla-ut, and inure eparingly in barley, 
oats, lyu, and the pulscH. lie taught that the t^niinal and 
vegetable fats, witli tlio several forms of starch and kindred 
Bubslnnccs which contain no nitr<igen, could not build up 
tlio tissues, but sorved' by their osidatiuu to produce heat 
and hence fon’e. Thus iiinn has been compared to a 
stcani>ciiginc, he being a niiuhine fur obtaining force from 
food, as that is a machine for obtaining force troni 
fuel. Tlio mubck’s, on this analogy, arc like the jd.ston- 
rods and other metal parts of the engine. They are tlic 
means by which the force is applied or broiiglit to hear; 
and although they do suflcr waste and disintegration, they 
Huffer slowly, and are not themselves sources of power. 
This is .sup]>lie(i by the coinbustion of fat or starcli, ns in 
the engine by the coinbustion of fuel. But theses views, 
though they have been most valuable in stimulating re.seareli, 
arc far too exclusively ohcmii'al to be of any real physio¬ 
logical value. First, to destroy the time-honoured but worse 
than useless ‘‘stram-iMigiuc” analogy'. It serves as an 
illustration well enough, but no more; for what engine 
burns its ow’u substance ns fuel ? An engine's motor 
power is Mipplie«l fnim without, and s<» nuieli fuel as is 
su])pli(‘d so iiiuoJi heat doe.s the turnaee give; stoii the 
supply nnd tho engine sto]is loo. ISut nut so with the 
body ; the jiroduction of its licat is tlic result of its work, 
instead of (as in the engiiu ) tho cause of its work; and so far 
from slopping when the su]»ply is stoiijasl, the luxly works 
rather better after the food lias entirely ilisappeared as 
food, and lias become absorbetl among tlio liquids and 
s<dids of the body, than under an immediate snjqdy, ns 
just after a lienrty meal. 

Though proliably all accounts of human f.isliiig beyond, 
at the utmost, llnue uioiitlis an* inijaistures (water of course 
even in this case being freely allowed), yet some of tlie 
lower animals exist withontfood for extraordinary jieiiods. 
Latreillc found a spidor alive four muutJis after he had 
placed it in his collection. 1 laker kept a stag-beetle without 
food three years, audit flew away w’hen released. Kudoljdii 
kept a proteins five years. Anecdotes of frogs ami toads 
existing still longer without food abound. When the con¬ 
tinual waste of the tissucR makes itself felt by the semsii- 
tioii of hunger—apparently a local feeling of the stoiuach, 
but by no im>ans due to tlio stomach merely, this organ 
merely providing a seat for the munifestation—then a fresh 
supply of food must if possible bo provided. If not, the body 
is like a spendthrift, and exhausts its bubstauce. But it 
is not tho food wliicli is burnt, it is the tissues which 
burn, if burning we may call it. 

>Icxt as to the classification of fiMids. It Is imperatively 
necessary to call attention to the uselessness of Liebig's 
classiiicution, because even in some recent manuals, oiher- 
wdse excidlcnt, such us tliose of Drs. Smith and Church, 
tho whole question is vitiated by being dealt with from this 
standpoint The clicmisl forgets that he is di'aliiig witli 
living tissues, and reckons up hi.s percentages us if liis 
materials were safely isolated in glass retorts, so 

the greatest teachers of this all-importaut subject; those 
whose most represontative work is perhaps tho remarkable 
“ Physiology ” of Professor Michael Foster (J^ndon, 

These latter jirefcr rather to study the actual uffccls of 
food in the living body than to invent theories, howe\er 
brilliout as generalizations, to account for what may he the 
causes of the effects they acknowledge. If the chemical 
view were correct a food would either bo invai'iably to all 
ages and under oil conditions nutritive or non-nutritive. 
Suit is always saline, hydrogen always bums, nitrogen 
always extinguishes, &c. Not so foods. '^Ono man's 
meat is anotlicr iiiairs pois(«n” is a jiroverb perfectly 
true, as every' reader will admit. Only rigid martinets or 


thoughtless parents condemn children to abstain from tlm 
coveted “swcctstulf,” or force tlieni to swiillow the loathed 
fat or the “ wholesmm*” pudiling (which is indeed tiuly 
wholesome to the elders theniM'lves); for Lliey now know 
that nature, in our great ignorance of tho subject, is u 
better guide than a diagiain or u clicmieal analysis. Tlu‘ 
flesh of the ox and of the tiger is chemically tlie same; one 
would therefore theoretically snpp<}sc the same food would 
serve both at a jiineh. Vet the ox cats the grass, and 
W'nuld btaiTe in a slaughter-houRe; uhile the tiger cats the 
ox, hut pcii.sh(‘H in the most fruitful fields. We must ail 
admit the biiperior cltjscncss of tissue and coneontratioii of 
food ill a lueffttcak over a cahb.age, yet a rabbit starves 
upon the first and giows fat upon tho sceond, bi'winse the 
one is assimilable iiy his urgans nnd the otlier is not. 
There are men probably in the ciiclo of c\cry reader who 
eainiot e.at elieoe, and ollicns butter, or again eggs; some 
are half jioisuncd witli strawberries; others have actually 
died (us tho Ahbd dc Villedicii) from being over-persuaded 
to cat meat, from which for years th<*y had ah.staincd, 
wanieil by their own instinctive rejuil.siou against tlie food. 

But fiirtluT, while it is thus siiowii to he impiissiblo to 
test a food as to its nutritive jiower othei-wise than by 
actually eating it, digesting it, and working upon it, it is 
also easy to show that the division into flesh-formers and 
lieat-produeers ia delusive, if intended to he an uccur.nti) 
logieal division. For tir.stly, not a cell, not a fibre ean be 
formed, nor can subsist wlien formed, without a certain 
amount of fat and salts; and as to water, it forms 70 per 
cent, of the whole liody, 76 per rent, of the muscles, KO 
jjer cent, of the nmes, tijl uf the lungs, &e. In muscle, 
lieyond tlic 76 parts of water, there nrc4.J parts of tat and 
about 21 of other solids. In brain, nilh 7(1 parts of wati'V, 

J I j'arts of fat to only 10 parts of allinmen exist. Why, 
llien, .should wc deny to water and fat the epithet of flesli- 
fovmersV Liebig wonltl consiiler them a.H ncec.ssorics, 
liiniliiig the essentiality of the formation of flesh to 
jn'oti’iiis or nitrogenous fiMids, l.c, substances containing 
nitrogen us well as carbon, hydrogen, and oxygon. Yet 
wc tiiul th.it a man <lie.s in a few days if water is with¬ 
held, but can live. weeks without proteids; and al.so that 
if jmro proteids, as albumen, iibriii, &c., lie supplied he 
starves rajiitlly. Mujeiidic (“Itejiort of the Gelatine (Com¬ 
mission,'’ IM-Il) fed dogs sneeessfnlly on .‘100 grammes of 
raw meat daily, but they starved at once on even 1000 
grammes of librin and gelatine. Wc know that wheat 
contains only 2‘.‘> ]»cr cent, of nlljogeii, whereas beans con¬ 
tain .6*7) ])er cent.—yet who would compare beans with 
wheat as a lle.sh-fornicr? Gelatine, richer than blood or 
muscle in nitrogen, has no nutritive value at all wdicn u.sed 
alone. Space forbids further illustration of the nb.*.mdity 
of forming any iihy.^iolngical theory of foods on so iiiuni- 
festly insecure a basis; and the division must be (a.s it 
now is by tlic best unthors on the subject) relegated to its 
proper service as a useful classiKcation merely. 

Turning to the <itlicr view, that fata and starches serve 
only the function of heat-producers, w’c arc met by a crowd 
of {'qually absurd results. Tho Hindu eats bis rice iiiidor 
a tropical mm, and if in addition to this heat-making” 
food he is rich enough to drink melted butter by tho 
cupful he is only too glad to do so. The fruits of Italy 
arc by Lu-big contrasted with the blubber-oil of the Arctic 
regions; but a merely cursory examination show.s the 
Italian us eating far more oil than the Swede, and com¬ 
paring not badly wdtli tho Eskimo. Even the ni«*Kt uii- 
oliMcrvaiit traveller is forced to note the greasy co(jkery of 
tlio Boiitli, for it often offends his uortliern habits. Why, 
then, single out fuU and starches as heat-producers, since 
ptiujde iu hot oountrioB {>al iiioru of them than those in 
temperate climeK ? Tlie truth is that in colder countries 
greater exertion is neees.sai'y to keep ^Unii, and greater 
w'astc entail', gi'cntcr food supply: now fots last the longcsCV 
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ore less easily decomposed in the system tlian any other 
food; and of the otherfoods, proteids are easier digested (in 
tlio Itirgest sense of that word) than starches, so that it 
is at once accounted for that rico, flesh, and tallow form an 
AHConding scale rising with the latitude, from the Hindu 
(0 tho Kuropeaii and to tho Kbkimo. 

On the other hand, wo must not only regard non-nitro- 
genouB foods os flosh^formers, hut we And we must regard 
tho nitrogenons proteids as hcat-producers. Urea is the 
great means of excretion uf nitrogen ; indeed practically it 
may be taken as the only means. It is found tlmt a 
liberal diet of lean meat given to a half-starved dog by no 
means results in the laying on of flesh alone. The greater 
part of the nitrogen of the food is found by the experiments 
of Pettenkofer and Voit to come away in the urea of the 
urine aud fsces; very little is rctaioed. As the animal 
increases in strength more and more nitrogen is excreted, 
till at last a nitrogenous bahuice is obtained, and just as 
much nitrogen is excreted as is absorbed. Tims the cflcct 
of nitrogenous food is to increase the nitrogenous meta¬ 
bolism (or the “ give and take’* of nitrogen) of the body. 
Tins nitrogenous halunco gained the uuiinul grows fat, and 
we therefore arc iirosistibly drawn to the conclusion that 
the nitrogenous food splits up, pari passing off as urea, 
part chemically recombining and luniing from proteids to 
fats. Wo may even go so far, on the strength of recent 
experiments, ns to suspect that the pancreatic juice is the 
Agent of (his new chemical combiiiHtiun and change of 
fiaturc. In thn experiments of Lewis and Gilbert also this 
fact is clearly brought out, fur they found in fattening 
pigs that for every lOU parts of fat in the fuud tlie pigs 
laid on 472 parts, the enormous excess being due to tiic 
motamorpliosls of the other elements, ll would KiM>m, 
therefore, that tho function of proteids is in the nature of 
a ferment or provocative of metabolism. The diflerent 
hebaviour of pruteiiU and fats on this score is remarkable; 
for whereas increase of proteids in the food causes iiicn>use 
uf nitrogen in the excreta, itic.rca.se of fats in the food causes 
a very slight increase of carbon in the excreta: much fat 
is retained. In fact, in tho case of the pigs above, 21 per 
cent, of tho fat of the food was permanently retained. 

Tho sum of the matter is that pure proteids, just us pure 
fats or starches, are insuflicient to form flesh or sustain 
life; but since no food is purely proteid, while many are 
pure fats or starches, food of a partly proteid nature^tliat 
is, the Bo-callcd nitrogenous foods—will support life and form 
muscle, while fats and starches will not. Thus, although 
it is imperative to throw aside the dogma that nitrogen is 
any more necessary than any other element of food, yet it 
is clear that a classiiicatlon uf foods into nitrogenous and 
non-nitrogenouB serves valuable uses. Before quitting the 
general consideration of foods, the action of fats and starches 
upon proteid metabolism must be mentioned. Tiiis is found 
to be very gi'cat in preventive power, ns would be anticipated. 
Kitrogenous equilibrium is attained with considerably less 
expenditure of proteid food. Tims with a diet of 80U parts of 
lean meat and 150 parts of fat and starchy food the nitrogen 
of tho excreta equalled Uial of the food, whereas no less 
than 1800 parts of lean meat would have been necessary 
to obtain tho like result. On tho contrary, increase of pro¬ 
teid foods causes increased metubolism not only of proteids, 
as above mentioned, but of fats and starches as well. This 
is the philosophy lying at the rout of that system of re* 
docing obesity known from one of its advocate.s os Bant¬ 
ing's diet.” Increasing the nitrogenous elements he causes 
waste of the non-nitrogenous by the metabolism induced 
by the proteids, and at the aatne time he reduces the 
supply of tho fatty and stoi'cby foods so that the waste is 
not repaired. 

Nothing is more common than the delusion (fur it is a 
pure delusion) thht the food is directly assimilated by the 
TOdy. The sugar we eat is not the sugar of ilic body, the 


fat of the food is not the fat of the body, nor do the pro¬ 
teids of the food become those of the body. Even, as we 
have seen, wo ai*c unable to sny the nitrogenous elements 
supply the nitrogenous tissues, since it is shown above 
that prot^ds often become fats in tho body, and it is also 
known that tho bulk of the c^arbouic acid excreted is de¬ 
rived from the metabolism of the nitrogenous tissues. Food 
is ill fact food, not partly prepared tissue: it is absorbed 
as material to be decomposed and built up afmsb in per¬ 
fectly new combinations. When we speak of a nitrogenons 
balance wo mean tliat certain nitrogen is taken into the 
body, and certain other nitrogen, equal in amount, is thrust 
out; so also when we speak of the fat being ** retained,” 
what wc mean is that a coitain quantity of fut being 
alisorbcd, a certain quantity of other fut, less in amount, is 
thrust out. Tliese remarks apply to digested food, because 
the proviso must bo made that frequently food passes 
through the alimentary canal unchanged—that is to suy, has 
never in a true sense entered the body at all, any more 
tlmn if it hod been taken inlo the mouth and spat out 
Again. Cases of this are rife in overfeeding, or in disorders 
of the alimentary canal. 

It is nt'cessary just to mention another exploded (heorj': 
namely, tlmt animals depend on plants for tlicir supply uf 
organic materials, the plants existing by working these 
up from the Sf>ii out of inorganic materials; for animals 
do themselves also thus convert inorganic into organic 
suhstunces, and plants cannot exist without largo organic 
elements to feed upon. A plant condemned to feed on 
inorganic substances alone W'ould die. (This is why we 
supply it with manure, &c.) But conversely, an animal 
eondemued to feed on organic substances alone also dies. 
Take salt, for example; and see how tho cattle follow tho 
traveller in tho Alps fur miles to lick his hand for the sake 
of tlie perspiration, or gather in eager groups around him 
if they dkeover he has a lump of salt in his pocket With¬ 
hold salt from man, and he perishes miserably. Tho salt 
need not be taken an salt; it may be that the food is 
cooked ill salt water or has salt juices, &c. 

In constructing a dietary, duo allowance being first made 
for the digestibility of the foods as well os their chemical 
composition, and special care being taken of individual 
peculiarities, we have to consider the facts set forth above. 

As to proteids wc note that their elKaracteristic feature is 
active change; they are costly, oven extravagant, in their 
action. The great symptom of gout is an undue presence 
of uric acid; that is, an over-uso of proteids. Too great use 
of mernt and such highly nitrogenous food throws u great 
strain upon tho system to get rid of tlie nitrogenous crystal¬ 
line bodies thus produced as excreta. 

As for the fats and starches, and the fatty and starchy 
parts of nitrogenous ” foods, these are the main ultimate 
sources of energy and of heat in tho body. Further, 
they arc economical as foods. They resist the wearing 
change of the over-activity of the forment-like nitrogenous 
portions. They are much more easily stored up in tho 
body than the proteids, and of them tho fats excel tlie 
starches. For fattening processes tlicsc elements must bo 
well in excess in the food, but to maintain tlie body in 
great muscular energy the proportion must bo less. 

Water and the saline parts of food need but little care in 
a dietary; for the appetite of thirst soon calls for a supply 
of the first in a manner not to be denied, and ordinary foods 
contain suflicient of tho latter. Tito superiority of fresh 
meat and fresh vegetah1(*s as diet is due to the large pro¬ 
portion of salts of various kinds they still retain. But of 
course, os bcfoi'e said, they are just oh indispensable foods 
08 cither of the great divisions previously mentioned. Finally, 
the mr is a food of the highest importance. 

In addition to the foods proper there are the food adjuncts. 
Tliese are those stimulants, those condiments, and those 
flavours which, while doubtful if tbqy are tliemsolves foods, are 
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of the {' 1 ‘oatest ptisHiblc nsG in OHsIiiting tlic action of food. 
Deor iu to some extent a food, and bo in cocoa, but the 
nutritive partHof Kuch articles tn-o not the parts now under 
ennsideration. Taking tlicm in order we may remark of 
the BtimulautB that, contrary to tbe usual Ixdief, founded 
upon tho mere bodily sensation (a local efFect of^tbo skin 
Kiinilur to that which makes us feel cold in winter and hot , 
in summer, while all the time the heat of tiiobodyis invarl- 
jible), ulcobol in any form lowers tiie temperature of tlio 
l)ody, and lessens tb« respinitoiy changes. Its use tlici-e- 
fore is not williout danger, and to many persons it is Liglily 
iiijurloub. OtlierH easily }iai)itnatc themselves to Its moder- 
at e consumption. To none is it a necessity. The lesseii(‘d 
vitality of the body causes fond to last longer, and alcoliolic 
-tlriaks arc therefore said truly to save food. The drunkard 
cuts very scantily. The use of tobacco follows much tho 
line of tliat of alcoholic diinks. Tea and coflee excite the 
respiratory powers, on the otlier iiand,nndure true stimulants, 
•(.Condiments spur (he organ of taste up to increased activity, , 
so that thci food is more delicious, its flavour Ixdiig fully j 
perceived, perhaps some slight elMunicnl action even being 
induced to assist; and also tliey cause the saliva to flow 
freely, and thus tlie gastric juice—for the latter follows the 
former in a ciivionsly close nianucr. They tiieiefore pn>inotc 
digestloti if moderately and prc»))<*iiy used. Some, as salt, 
are true foods as wtII as condiinents. The aroma and 
other flavours of delicate food act in this way as a snbtle 
condiment, and greatly add to its digestibility. Hot meat, 
is therefore considerably cjtsier of digestion than tlie corn- 
parativoly flavourless cold meat, 'f’hc Duke of ^^^‘]lington 
died through a rather lica\y meal of cold meat which at his 
.advanced age, though his hunger liad made it welcome, the 
org.ans could not digest. 

Bringing tlie elements of foods under their main heads 
we find we get the following:—JVVim/enow.t; fibrin, albutnen, 
casein, tlio albuminoids, gelatine, chondrin, caililage, «.^r. 
(contain niti'ugen, carbon, hydrogen, oxygen, and sulplinr); 
non^uUroffenow: fats, carlKdiydratcs, as starcit, sugar, &c., 
also cellulose, giun, &c. (contain cariion, liydrogen, and 
oxygen); water (hydrogen and oxygon) and air (oxygen 
mid nitrogen); minerai matters^ as chloride of sodium 
((•alt), phosphate and carbonate of lime, iron, phospbuto of 
magnesia, several sulpbatcs, suits of potasli, silica, &.Q.; 
alcohol^ as spirits, wine, beer, ; coHdimentSy as innst.ard, 
pepper, spices, &c.; avitis^ as in fruit, &c., vincg.ir, &c.; 
idkahitUy as in the active principles of tea, coffee, cocoa, 
and of tobacco. Tho .average daily proportion of these 
dements was found by actual experiment by Baiike to bo 
for himself, when in good health and neither gaining nor 
losing weight (74 kilogrammes), as follows:— 


Nitrogenous (proteids),.100 

Fats,.100 

Starches and sugar,.240 

Water, .. 2600 

Salts,. 26 


Upon comparing many experiments the following lias 
fccen arrived at as a fair average for a man of medium 
stature weighing 11 stone (164 lbs.):— 


Nitrogenous,.8*9 

Fats,. 8*0 

Starclics and sugar,.3 ()«7 

Water,.81-6 

Salt (chloride of sodium),. *7 


Other Bolts, phosphates, &c., . . . . 


100*0 

This would bo'rcalizcd by 18 o;:. of bread and 1 oz. of but> 
ter; 2 oz. of bacon, 8 of potatoes, and 6 of greens; 8f oz. 
of cl^eese; ^ oz. of salt; 4 oz. of milk and 1 of sugar; 
■66} oz. of fluid, as water, tea, beer, &c. 

VOIi. VI. 


Every important fooa has an article to itself; an onu- 
meratiun of sneh articles would therefore be superfluous. 
We Biiull elsewhere (VKOierAUiANTSw) discuss more fully 
the extreme views of those who, from diffiTcnt motives, 
maintain cither tliat wo can or tliat wo ouyht (two very 
different jiositlons) to do without meat altogether. It 
seems 08 if, in truth, advocating an entirely vegeturiau 
diet for all mankind in theso days is waste of time. It is 
very desirable to know that certain vt'gctablo foods, or 
combinations of vegetable foods, contain ns much strength- 
produchig material a.s beef or mutton at half tlie cost, and 
tliC sooner and llic oftener this is preached into the minds 
of the working clahses the better; but tlicreiHone inbcreiit. 
weakness in tho creed of vegidariniis, and that is (liat they 
cannot gi't on witliout :uiim:U food—namely, milk and eggs. 
Of course tlie fact st.ircs vegcluriuns in the face that naluru 
1ms provided animal food for all young mammals, ami that 
is a very awkw-ard and untoward fact. Vegetarians, 
however, in the f.ace of it, have tliought it wi.se to include 
milk os an .oi tlcle of vegetarian diet. But milk e^annot Imi 
got without cows, and a.s the coiiKinnption of milk may ho 
expected to 3ncn*asc, and is said as a matter of fact to 
; increase, whore little or no other animal food is taken, the 
' iiuuiIkt of e.attlu must bo cxjiccted to increase under a 
' veget.avian and to cover the whole Burface of the 

globo in time if they aro not killed; but one of tho great 
arguments for vegetarianism is tlie cruelly of killing 
animals. Nobody, of course, desires that any animal shall 
he killed blit witli tho minimum of cruelty; but it would 
seem that if the vegetarian yields on the subject of milk, 
he must al.so yiuld on flic sulijcel of killing animals, ami If 
animals must be killed, it is difficult to sec why they should 
not bo c.atcn, seeing that there is no doubt they make ex¬ 
cellent food. 

Tin* question (if the “ preservation ” of food is one which 
is becoming of imTeasing iini»ortnnce, owing to the strung 
tendency to a decrease in tlie number of cattle in the 
United Kingdom, This fact, conjded with the prevalence 
of foot-and-mouth disease, makes the prospect of meat 
consumers of limited means anything but a pleasant one; 
and as the price of butcher's meat continues to rise it is 
but natural tliat the question should be one of great interest 
as to whether there is any reasonable prospect of tho 
snjierabumhuiee of sheep and oxen being brought to this 
oonnlry, either in a live or dead state, from our colonies or 
other countries, s<i that what appears to bo the necessary 
consnmptioi) of animal food among us may nut be seriously 
cheeked. Numerous attempts have been made to bring 
ov(T to the United Kingdom in .a fresh state tlm meat so 
plentiful in Australia, South America, &c., the prucessos 
employed iieing (1) dcssication, or drying; (2) refrigeration, 
or the application of cold; (fl) the use of chemical agents, 
or antiseptics. It would appear, however, tliat lliougii 
oach of tiicsG methods have been found to answer to a 
ccrt.ain extent, only tho second lias succeeded in giving any 
profit to the uudortaking. The most usual method which 
bus enabled importers to pl.ice preserved food on the market 
with any certainty of profit is that of presen-alion in air¬ 
tight tins. Meat, fruit, or any kind of food may in this 
way be prcserv(>d for almost any length of time and in any 
climate, and is found to be both wliolcsomc and jmlutablc. 
It has also tho merit of cheapness; but a somewhat un- 
rcason.ablo prejudice against it leads inoKi people to prefer 
paying tho liigher price for butcher's meat, now imported 
alive from varions parts of the Continent in largo and 
increasing qu.intilies. 

With llio view of providing a comparatively inexpensive 
substitute for bo costly an anicle of diet us fresh meat, 
various “ extracts ” have of late years been pmduced, 
the best known being that of the celebrated Baron Uebig. 
Until this manufacture commenced m^ads of cattle in 
8outfa America were slaughtered merely for tho soke 
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Ilicit' hM<'S and tallow. Such a waste of valuablo food wn.s 
pcally to h(! n*;;rettcd, and its utilization by lucans of 
‘•extract” commended itsuif to llie pliilaiitljropist 

uad the political ccononiist. llul it is found that the 
extract cannot tak« rank as an arti<'k* of dint, bcin;; in itself 
not biifHclont ns a food, hut simply a very useful tonic and 
aid to dI;;cstioTi. 

Tim expense of the proteid foods has been spoken of; 
and tliis, which to eaeli generation appears so espocmlly 
crushing, lias, wo lind upon exainiiiation, been tlic case from 
thii earliest times nevertheless. Promising that the value 
of money was then out of all pntportion with its jircscnt 
value, tlic following pnielaiimtiun (pf Edward If., issued in 
1316, is yet very surprising to ri*ud :— 

“Edwnnie, by the gi-aoe of Gtal, ICynge, &c. To 
Shiriftes, May«ub, 15ailiili*s (jf Fraunchises, giTcting. Foi- 
UHinne.h as we lout* heard and understanded llio greevous 
eomplnynte.sttf Arehbisiiops, Jlisliops, Prelates, and Barons, 
touching gi'cnt dearth of victuals in our Pealme: we or- 
deync fmin lieneeforlh that iit) Oxc stalled t)r come ieddc 
h« sold for more than xMii.t. No other gras8c-f»!d Oxc fur 
inorti than xvis.; a fat stalled Cowe at xliff.; niiutlicr Gowo 
Jesse woorth at xs.; a fat Mutton ct>nie fedd or whose wool is 
well growen at xxt/.; imotlicr fat AluLtoii shorne at xiiiit/.; 
II fat llogge of '2 yeres oldc at iiix. iiiit/.; a fatdoosc at iitf. oh 
; a fat Hen at i(7., in the Citie at uL o/i (lit/.); foure 
Pigions it/., in ti>c Citie lliree I’igion.s i//. oh. Item, xxiiii 
Kgges a peny, in the Citie xx JCgg<‘S a peny we ordcyiju to 
our Slnrifles.” A lieu for a jpeuny, and twenty-four eggs 
for the same prici*, seoin eeitainly not dear even for the 
“peny " of Edwaid If, 

Great Jiglil has of Lite years b<*en thrown the 

question of the rcLilive value of vaiions kinds of food by 
the valuable “Food Colleelinn” of the Pcparliiient of 
S<*ieiicft am! Art at South Kenhiiigliiii. A very useful 
handbook of the colicetion is published, which givcb in a 
fonii ciPiiveniciit for rcfercnee or study tlie most important 
fads known about fomls. The liaudhook was revised by 
l)r. Church in 1870-77. Food, and the best manner of 
cooking it, also forms a very proinineiit subject now taught 
in sclupnis. Tlie inanuui on Food in the Intcruatlunal 
Scieutitic Series, by Dr. Edw. Smitli (kondoii, IHHU), is 
also very vulnalile, though far too exclusively chemical in 
its consideration of the nutritive value of foods, as is also 
Dr. Chureirs handbook sjioken of a)>uve. Sir Henry 
Thompson produced a useful epitome of recent views on 
■‘Food and Feeding” in 1880; and ]>erlmp8 tlie best 
popnlar statement of the vegetarian ]>o&itiun is tliat by 
Professor Francis W. Newman, “ Esbay on Diet” (London, 
1883). The jihysiological view of food is best given in tlie 
lino work on “ J'hy.siology ” by Professor Michael Foster. 
A very interesting, though speculative, treatment of the 
subject is contained in G. II. Ijcwes’ “I’Jiysiology.” 

FOOD ADULTERATION. A select eommiUee of 
tlm House of Commons, which investigated this subject in 
1871, clearly proved the necessity for an Act to repress 
iiduUcration. Tlie system was not confined to one chms 
of articles alone, for according to the evidence of numerous 
boientilic witnesses, poisonous mailers W(*re largely used for 
colouring and flavouring in ronfectionery; mustard was 
adulterated wdlh turmeric and other substances, and chiccoi’v 
with Venetian i*ed, carrots, and treacle; ho«T and gin were 
oxtODBivcly adulterated; rice ami alum were used with 
flour in the making of bread; drugs wine largely adulter¬ 
ated; and there was a regular trade in diseased meat. 

A very salntary check was placed upon many of these 
prneticoB by the Adulteration Act of 1872, hut a more 
comprehensive measure was passed in 1875, known as the 
Enlc of Food and Drugs Act. Its chief provisions will 
be found described under AuTJi.TKnATtoit. SInco April, 
3 876, all tea cc^sumed in the United Kingdom must 
(under the Act of 1876) have passed the scrutiny of cus¬ 


toms oflicers speeially appointed for its examiiiatiun amh 
analysis. 

FOOLS, FEAST OF, a travesty in whole or in part 
of the eorcniunies of the ehurcl), wiiieh arose in very caily 
times out of tlic desijc of the clinveli to iucorpovalo into 
OhrisLiaifusage all the festivals of paganism. Tlic Sati^k- 
NALTA, olscwliere described, occurred just before midwinter, 
and atlordi'd the slaves of the aucient world a brief tinujof 
unbounded license. This Ix'camo in Ghristian dress tlio 
Feast of Fools, uiid it lasted down to the llcfonnution and 
later. Different countries ami places celebrated the feast 
differently. In Scolluml tlie Abbot of Unreason was clcetud 
(see Sir Walter Scott’s “Abbot” for a capital delineation 
of tlie ceremonL's indulged in); elsewliere a I»oy-bishop, 
or a D)rd of Misrule, or a Pope of Fools ]»Iay<*il bis brief 
])art as noisily and nilsi hievously as be could. Ibirt of 
their work was the perfonnaueeof a mock mass; and tliat 
too, freqnently, in the cliurcli itself. This List laistoni 
survived in the sontli of Europe till the middle of the 
fiovcnteentli century. ELsewherc, c.s)»ecjally at the Feast 
of the Cireumeision (1st January), tlie priests theinselve.s 
made a donkey lake jvirt in the service, wliieli was then 
called the Feast of Asses, and an ancient hymn btill exists, 
used n]>on the occasion, with tlie refrain Sire Ane, 

He!” Soinclimes the ass was held to allude to the nativity 
or the Palm Sunday procesbion, at other times to the ass 
of Balaam. 

FOOL’S PARSLEY. Sei' AvrimsA. 

FOOLSCAP. u size of paper 17 inches by 13^, so 
called from lia\ing been specially preferred by the learned 
society of the Clranelleschi in Venice (17-10). 'Jlicir de\kH* 
being a fool’s cap and bells it was used as the watermark 
in their paper, and thus gave its name to the size. This 
k the usual derivation of tlie term; but 11 seems perhaps 
likely that the Engli.sb term mixed up the Italian ,/b//o'- 
r«po, folio sheet, with the design of the Grauelleschi, and 
by a hnpjiy folk-ctyniology translatiul fniio-vapo into fool’.H 
cup, because occasionally th.it dt^ico was seen on l.irge- 
sized paper. 

FOOT and ANKLE. TliO human foot and ankle, 
bearing the whole weight of the body upon a small surface, 
and yet beautifully mobile in sjiitu of so much strength, 
present together one of the most beautiful contrivances of - 
nature. Here wc liavc the outcome of generations upon 
generations of development, the fish's tin, the turtle’s 
]»atldle, the lizard’s foot, succeeded by the beautiful slriie- 
tnres which bear aloft the quadnipeds, and the still more 
wonderful qtiadminanuus extremitie.8 culmiuating in that 
whieli naturally occurs to ns as the 1)pc of a foot (tbougU 
really it is least of all a type, a.s it is the flower and fruit 
of all the rest), tlio foot of tl»e only creet nuimal in tho 
world, man. After examining the foot of man with the 
help of a enrefully drawn ]dnte, It will be pos&iblo to mako 
clear the prine.ipal foot-ezmstructions in the animal kingdom. 

Tlio foot of man, then, consisls of Ibrco parts, tbo 
tarsus and metatarsus, and the toes. Tbo first two of' 
these, resjicclivcly ah c df J g uml h h of figs. 1 and 2 
in tlio Plate, form an arch upon which the whole weight of 
the body rests; and the third part, the toes, / i in tho 
same figures, cling to tho ground, and thus sen^e to steady 
the body when it is at rcbt in an upright posture. The 
toes also serve in progression as a fixed point of rcsistaneo 
for the muscles by which the leg is hont forwards upon ib.c 
foot, tho first effort in bringing the body forward. 

The k*g-bones of the lower leg aro two in numliur—tbo 
(ihia or Bhin-bone, and tbo,//6a/aor splint-bone, tho latter 
ftHiculated with tliu former at tho kneo, and thon separ¬ 
ating from it in its course to rejoin it again at the ankle. 
In figs. 8 and 4 the large somewhat triangular section of 
tho tibia and tlio smaller section of the fibula are seen.. 
The main weight of the body is borne by tho tibia, bat tho 
fibula also articulates with tho foot, both bones moving by 
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A liinge-joint upon tlio astragalus, llie uppermost bono of 
tlio foot, and both bones sonding down a process lo guard 
tlio auklo joint on each side. The tibia furins in this 
way the inner ankle niid tho fibula the outer uiikic, and 
the astragalus is thus completely lucked hi. 

roBslng now to a more complete examination wc find tiiat 
the foot has twenty-six bones, of which seven go to tlio 
tarsus, five to tho metatarsus, and lltreo each to the. iocs, 
ail but the great too, wliich bus only two. 

Tho seven bones of the tarsus are of very diverse shape. 
Tho first is the a»tritfjalu» or knueklc-boue (iig. r>, and also 
figs. 1, 2, a), and as has been said is that by which tJie leg 
and the foot are connected, as it lairrics the convex lower 
surface of tho ankle joint (n, fig. b) and the conenxo 
surfaces (h\ one on each side to receive tiie ankI(‘S. The 
scaphoid hone arliculatcs at c. Tliu second bone of the 
tarsus is tJio largest bone of tlie foot, namely, tlie lieel 
(figs. 1, 2, b, and fig. 0). Tins is irregularly rlioniboidul 
ill figure, with a deep liollow on tlic inner sido caused by 
tho overhanging of tho two joint surfai-i s « b, fig. fi, for 
the astragalus. Tlnough this large hollow all tln! flexing 
tciiduns, tlic muscles, vessels, and iier\es pass safely into 
the sole of tho foot free from danger by pressure. 1'he 
heel joins the cuboid bone by its suifaco e, and d is the 
great projecting tuberosity extending far bidiind tlic ankle 
joint, and giving so marked a character to tiie foot. Tt is 
ibis jiroji'ction of the ln*(‘l which ufToids suflieienl base for 
the support of the body, ns well us a jioweiful lever }>y 
means of which the e.xtendlng muscles are aide to raise 
tlic liind part of tiie foot, and lla'iefore, if the fool ho 
fixed by the toes grasping the ground, to elevate tho whole 
body U])OU the foot. It must be specially iiutieeJ Ibal man 
is the only animal whose heed touelies the ground, fi>r this 
at once gives a marked distinction nbo\c all other crratuics. 
The remaining bones of tho tarsus arc usually groupeil 
together as the iusUp. 'J'iiey arc the iiavicniar (ship-like) 
or He;iphoid (hoat-liko) bone, so called from its j>eeuliar 
shape (figs, 1,2, c, and separately fig. 7). Tt receives tho 
usti'ugaius in tho hollow b, fig. 7, and the eiintdforms on 
the rounded surface v. Those latter (fig. 8) are roughly 
wedge-shape (I.at. nmvust, a wedge) in l(»rin, and arc tlirei* 
in nunthcr. Their pijsition in the foot is best seen at 
d c ,/*, figs. 1, 2. The other hone <*f tlie tarsus is tlie 
cuboid (fig. D), which ranks in the foot alongside the cunei¬ 
forms, but oilieulatcs with the lieel, nut the scaphoid, 
as shown iu fig. 1, and which derives its name from 
rescmhliiig roughly a fiatti'iied cube. Its under surface is 
grooved deeply, as will bo observed; this is to allow of 
tlio passage of an important tendon which .assists inateri- 
ally in supporting tlie transverse arcli of the foot. 

Tho inelatarsu.'* (figs, 1, 2, A A, and fig. 10) has one 
bone for ouch toe, and extends between the lower tarsal 
bones and tho phalanges of the toes, Tlio metiitar.sal 
liones aro irrcguhwly cylindrical, with flattened joint 
surfaces at their buses, d t7, fig. 10, .and rounded at their 
heads, ce, where they receive the first row of too-boncs. 
Three of them arc distinguished from tlic rest, and are 
figured, each in two aspects; a is the niolatm'sal hone for 
the great toe, thickest mid strongest of all; b is the second 
juetatarsal hone, longest and slenderest of all; r is tho 
hono for tho little toe, with a projection In-youd tho outer 
edgo /, well seen in fig. 1 to tho left. Tlieso bones con¬ 
nect by a sort of dovetail or double mortise-mid-tenon 
joint witli tho tarsal bones. The long und sleudcr bone 
I penetrates deep among the enneifumi bones, and on the 
other hand tlie middle bone, next it, is so much shorter os 
to allow tho cuneiform hone at fig. 1, to extend some¬ 
what downwards into the metatarsus. 

The toes (figs. 1, 2, *», and fig. 11) consist of fourteen 
bones disposed in three rows or phalanges, b c, fig. 11, 
depicted in the Plate under two aspects. The great toe, o, 
has only tw'O rows, but tho bones are so large that these 


two more than equal the three of must of the other toes in 
length. The two fii^t rows have a cup at one end and a 
hall at the otlier for articulation; the lust row has a ter¬ 
minal expansion to support tlie nails. Tho groat tue 
{Jiallux) is anatomically pollcx the tliuiiili of lliu 

foot; it is, or can he made, very inubilu. \Vlttn the body 
progressi's its whuJo w'clght at every step is thniwii upon 
tlie bull of the great toe. Tho junction of the melatnvsal 
bones with the toes is of such a nature as not unlv tu 
permit the n]i and di>wn mutiuus of fl<*\io]i and extension, 
but a bideway motiou of sepurufion also, so that the toes 
cun ho spiead. Tliib is often well seen in iiifuntK, but the 
huhit of wearing bouts soon reduees or destroys tho jwwer. 

The ankle joint is protected and surrounded by a cap- 
bular ligament, and its jiaits m'e lied together by tlie 
peroneo-larsal ligaments (fig. 4, a A), a tying llio outer 
Hiiklo tu the astragalus, b to the heel; and also by the 
tibio-tarsal ligament (fig. 11, c), tying the inner auklo to 
the astri'gaiub, seaplioid, and heel-hone at oiicc', and thus 
binding the tarsus ilsidf together. This last is also further 
aided liy the plantar ligaments, inner and outer, wlienK)f 
the inner one is shown at </, iig. 11. 

I'he lun.selos moving the foot arc chiefly situated in the 
leg below the knee, and the piineipal ones are tlii‘ follow¬ 
ing :—In fig. 12, at s, is the libudla passing to the 

great toe und bending tlie foot upon the leg, at tho sann* 
lime Iwibtiug the foot outwards a little; at I is the 
e.vli'imjv loHtjua dtf/itortmi ptdta^ arising fi*om the whoh* 
fiunt edge of llie fibula und ending in the four toi^s liy 
four tendons—it bends llie toi's, and, if the action continue 
btill further, tin* foot upwards (the I'xtt'usor hrci'U is shown 
in fig. 15, /’); at « is thr ext* uaor jiroprtHa pof/tWV, whose 
t«*inlon runs across the instep inwards, a!(»ng to the upper 
surfaec of the great toe—it extends tlie great toe upon the 
fot>t; at tt’ X are tlie peroneal inubcles, serving to rotate 
the foot inwards, but tlie long peronens also aids to tijihold 
tin* areh of the foot, its teinhais acting as un elastic sling 
upon wJiieh tlic middle of the foot rests. In tig. Ill we see 
tlic great//ri.s/ronicju/ns muscle of th« calf, !/'', In two great 
masses separated by a soain, uniting to form tlie powerful 
tendon Aeliilles {(endo .leAi/hs), wlihdi, as bhuwn in tho 
figure, is insoiled into the heel. This musele is the great 
untngonist of those which bend the foot upon the leg, and 
those wliieh extend the leg n]>oii the thigli. It thus bears 
a great part of the weight of the body, and indeed can 
raise the wlude hodv if the toes remain iix<‘d on the ground 
•so that they serve a fuhrnin. It is also shown at p in 
tig. 12. Tlie ptautav'iA miisele, c, fig. Ill, is remarkable 
as liaving Ibu largest ti’iuhui in the body; this tendon 
jiasses dow]i hetnoen tho two divisions of the gastroeiiemius 
and is inserled into the inner sith* of tiie heel-bone. It 
heljis to luise the heel, ainl it tiiriis the iiisidi* of the hi'cl 
upwards. Fig. I t shows the deeper muscles of the calf. 
The lihitdti is at. h. serving to extend the foot 

ii])on the leg, and to sup]iort tlie nicli of the foot. Its 
tendon enters the gnsne at the hack of the inner ankle, 
whence it passes into the fisit close to the tarsal arch, to 
be inserted by sevcrxil dlstiiiel slips into tlie inner surfaces 
of all the tarsal bune.s oxci'jit the iicel. Tho^/A'U'or lonpua 
digitorum pedia perforana is shown at a. When its tendon 
reaches the ankle joint it crosses behind it, and entering 
the sinuosity of the heel hone is contiimed tu the middle 
of the sole of the, foot, dividing tliem into four slender 
tendons. This division is well sliovvii in fig. 17, wliere c 
is the accessory flexor, a Rhort xissisting muscle. 1'hc use 
of tho lung flexor of tiie toes is to bend tie toes towards 
the bole of the foot, und hy consequence tu make the foot 
bite tlio gi'ound. Iieturning to fig. 14, we see ut d the 
long flexor of the great toe i^dexoi' longua pollicU\ a very 
powerful muscle. The tendon curves nmnd the lieel and 
jiosses above that of the lung flexor m tho other fou( 
toes, as is very clear iu (ig. 17. It bends the great too 
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powerfully, ftnJ causes it to touch the pjound first, so that 
the whole weight of the body as it rises in walking is borne 
upon the fixed point afforded by the great too. It also 
iissists the other long flexor to support the arcli of the 
foot, for as they enter tlje solo from opposite sides and cross 
one Another, their pressnru keeps tlie hones together and 
prevents the foot from splaying outwards. TIio sling thus 
formed, though very valnablu, is not so perfect as that 
given by the anterior tlbial and long peroneal innseles, as 
tiilready described. 

Besides the accessory flexor (fig. 17^ c) tlierc arc several 
email muscles in the sole of tbu foot bending the toes from 
side to side, such as the ahductor and the ithort jkxor of 
the great too (fig. 18, ,/*, y), and the abductor ami short 
flexor of tJic little t<K* {h *); ami there is also the per¬ 
forated short flexor of the toes (<0, uhh'li lias its temloiis 
perforated to let pass tl»o tendons t»f tin* long flexor 
described alKwo—ihest? ]icrforal ions arc cleaily shown in 
the IMato near the extromity of the toes. Fig. IP shows 
at h the aihluclor of the great toe, antagonist of the 
abductor above imimd, tlie first diawiiig the too to flic 
foot, the smnid separating it. I’lie transversal innsclc, 
drawing togetlicr thi' whole of tlic melalar.snl bones when 
ill action, is shown ut> j. 

All these muscles and tendons of tlie sole .arc not seen 
until the largo londimMis expansion called tiic plantar 
^fageia 1» removed. Tnc plantar fascia extends fr<rn the 
Jicel to the inner emls of the toes, and is composed of 
fibres which as a rule run in the directi«ai of tlm foot. It 
is ihickcBl iu the middle, filling u)) th<} bony arcli of tlie 
foot, and providing a soft springy surface whereon to trend. 

Bcfoi*o tracing the development of the foot llironghout 
the suhkingdom of the Vertebratn it should bo made clear 
what a foot is. It ivas formeily usual, following Cuvier, 
to group flic apes and monkeys su» qumlrnmana or four- 
hunded animals, as ojiposed to tlni gri'ut hulk of the Ver- 
tebrata (except tbe birds), whieb are four-footed animals. 
But tins entirely depends upon our granting that nn 
opposable great toe must be a thumb, otherwise the 
classification falls to the ground as misleading. But 
the opposability of the thumb is only one manual charac¬ 
teristic, and that not the chief one, though the most 
wtriking. Indeed it is only our long civilization which has 
injured the mobility of the grc.at toe. AVherc it is ]»r«- 
served and cultivatcid it can he made of great service. The 
<.Uiinose can row with it, Iho Kgyplian can carve and 
“turn” with it (the hands causing the turned work to 
rotate by a drill-bow), the Indian weaves with it. Further, 
if the opposability of tbo thumb be what constitutes a 
iiand, the Ameriejin monkeys have no hands, nor have the 
Apider monkeys, where the thumb is a more rudiment, 

But when wc compare the articulation of the great too 
witli that of the thumb [see Hand], and when wo see 
that the earjms of tin* hand is fonned of two rows of four 
bones each, while the toi'sns of tho foot has only one such 
row, tho three (not four) remaining bones not being in a 
row at all, but one (tho heel) projecting beliind the rest, 
and another (the astragalus) being yiiled u]» on top as the 
keystone of the arch of the foot, wc sec that tliere is a 
fundamental dilForencc in the bony framework of the two. 
Further, the long muscles of the lingore, which lie iu the 
forearm and send down their tendons to bend th« fingers, 
keep tbese tendons separate, whereas the long muscles of 
the toes, lying in tho calf and sending down their tendons 
into the sole of the foot to bend the Iocs, have llic.se 
tendons united and commingled in a remarkable mamipr, 
and tho united tendons receive a short accessory muscle 
arising from tho heel-bone, to which anything resembling 
it in the hand is quite unknown. Tho foot has also (and 
the hand is without) a short extensor muscle of tlie toe 
Iving on the dorsll or upper side. Finally, the peronams 
ftngus, with its peculiar crossing of the tendon across the 


sole of the foot, is distinctly and remarkably cli.araetorihtic 
of tlie foot uloiii*. 

When, therefore, we examine tho hinder extromity of a 
gorilla, fov exampli*, ami find tbo same arrangement of the 
upper hones of tbo tarsns n.s in man's foot, and tho sarm* 
throe pi'culiaritics in the muscles, we ibi not hesitate nn 
instant to dia-lun* it a true foot, uUhongh it is a pnihensilc 
foot, and servos the piiqioses of a hand. 

But there seems little rca.son to doubt the fact that 
liands anrl feel, or anterior and poi»teri(»r extrmitifs, have 
gradually become differentiated, and that originally they 
ha<l the same fonn. I’rofc.ssor Huxley has pointed out 
(‘‘Anatomy of Vertebrates,’* London, 1882) that tlie anterior 
extremily of sonic Clielonia and the posterior extremity of 
some Amphibia jircscnt idcnticid eliTnents, and probably 
an* survivals of tlie original type wliieh served for both. 
'J’liis probable primitive type of vianus (Lat., hand, i.c. 
anterior extremity) and pea (Lat., fiKit, t.e. posterior 
extremity) is, as may be supposed, lint rarely now to be 
found. Kacli animal form Jias modiliisl the type for its 
own rcquircinPiils. Thus in tlic tarsus of niun’s foot 
the astragalu.s represents the coalesced tibialc and iiitcr- 
iiiedimn, tin; hccl-bunc is the fiimlare, and tho scaphoid 
the centralc; the three euiieifonns arc tho 1, 2, 3 of tho 


■Right foro loot of Bight bind foot of 

Chelydra (after Huxley). Salainandra. 
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distal row of tbo primilivo tarsus, and the cuboid is tlio 
coalesced pair 4 and f>. 

Ill only one case, that of the fossil iish-lizard, the 
Ichthyosaurus, arc there more than five digits. These 
creaturcB boasted an extraordinary' number of bones in 
cacU digit; and an extra row of supplementary bones on 
each Kulo, fringing the pes, ns it were. Both in this group 
and in the contemporary rieMo.suurns, as well os in tin* 
fossil and existing turtles, whales, and (in a less degree) 
the seals, the digits arc bound together and ca.scd in •a 
common sheath of integument, and so form paddles. 
Little or no individual motion i.s retained by tlie bones. 
In other mammalian vertebrates than man and tho apes, 
tho number of digits of tho fool does not reach tho typical 
number of five; thus jiigs have four, tho rhinoceros three, 
tho ruminants (cows, sheep, &c.) two, and tbo horse one. 

Rapidly running through the Vurtubrata above tho fish, 
we find the frogs (Amphibia) with long hind legs, the tibia 
and fibula fused into one bone. Tbe tarsus has two long 
cylindrical bones, representing the astragalns and tbe heel- 
bone respectively; the distal series of the tarsus is reduced. 
Both frogs and newts have five toes, but only four fingers, 

Kext, the Reptiles, of which tbo crocodile is tho highest 
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type, never have fewer digits than three in the liind foot 
and tho metatarsal bones are not ankylosed (Itninov- 
ably nnited), characters distinguishing their feet from those 
of birds. The latter, however, present so many affinities with 
reptiles that Professor lluxlcy unites them in ono provinco” 
of Sauropsida. In both reptiles and liinls tho ankle joint 
is between the divisions of tho taisus, not hetwoen tliu 
tarsus and the leg. In birds the astragalus sends up a 
process on to tlm front faco of the tibia, with which it 
ankyloses, and tho font (which never contains more than 
four digits) has ono metatarsal bone shortened and incom¬ 
plete, and the others ankylosed. The extinct DinuKauria oc¬ 
cupied a middle position, resembling birds ns to the astra¬ 
galus and tho reduction of tiie number of digits, and reptiles 
ns to tho rest. The paddles of Ichthyosaurus, Ph'slosaurus, 
and the turtles have been mentioned. Tlio lizards usually 
have tho full five digits on the pes, tins fifth ono sticking 
out (like a thumb on the wrung si<le of fhc liand); and tho 
number of bones in the toes, starting from what corre¬ 
sponds to our gri'at toe, is ‘2, fJ, 4,5,4 respectively—a pecu¬ 
liarly laciTtilian type. The numlMTs in tlic digits of the 
manuB (fore foot) arc 2, U, 4, .'i, 2. 'J'ho samcniTaiigenient 
is found in the gigantic extinct fossil lizard called Proto- 
saums. The foot of the chameleon varies as to the digital 
bones (2,3, 4,4,3), but still more as to the tarsus, whie.h 
eonsists of four bones only, two of wliicli arc articulated 
to the tibia and libula respectively, a third follows below 
and between them, and a fourth succeeds that; to tlie last 
the ]ihalange.H <if the lues arc; all urtieulated. The lues form, 
too, equal and oppobiihh; pairs, and thus grasp small branelies 
with great tiriiniess. The next order. Snakes, has no hind 
limbs, except a few dim traces in some species. In tho 
crocodiles we first fiinl a heel, giving a very inarlcod charac¬ 
ter to the liind feet of this reptile, 'fhe fore feet have five, 
the hind feet only four digits; and only the three Inner 
digits in each case have claws. 

The foot of Birds is much more than the mere digits 
which are commonly taken to represent it. What is 
usually called tho leg <4 the bird is in reality the meta¬ 
tarsus and the distal part of the tarsus nukylosed into one 
“ tarso-metatarsus” bone, the remainder of the tarsus 
being indistinguishably amalgamated with the tibia, and 
tlie ankle joint (vulgarly taken for the knee) being between 
tho two ports of the tarsus thus divided. Tho hallux 
(great toe) has two phalanges, and is usually directed hnek- 
WiU'ds, and is united to the tarsus by ligament only, and three 
toes forwards, respectively pusschsing three, four, and five 
phalanges: uiie toe is wanting. The ostrich has only two 
toes (tlic third and fuurtli); no wild liird has more than 
foul*. By counting the phalanges we can tell which digit, 
if any, is suppressed, as they always keep the numbers 
2,8,4,5 respectively. Parrots, cuckoos, and woodpeckers 
divide tho foot equolly (like elmmclcons), two toes luickwards 
and two forwards. Owls can turn tho outer toe outward 
or even backwni’d at will. Swifts, on the other hand, have 
all four toes directed forwards. Swimming birds usually 
have either a rudunentnry hallux or none at all. Other 
thrcc-toed birds are the emu, cassowary, and hustnrd. 
During sleep the t-oes of birds are inechanicnlly flexed by 
the action of a special muscle which runs from the pubis 
outside the knee to join ono of tho flexors of the toes; and 
which is therefore put upon the stretch w’hcncvcr the leg 
is bent upon the thigh. Tho web connecting tho toes of 
swimming birds, and tho largo development of *‘leg” 
(tarso-metatarsus, part of the true foot, as explained above) 
in the wading birds, storks, herons, &c., and the spur which 
projects from the tarsus in the scratching birds, as the 
common fowl, &c., and which may be developed, as in tho 
game-cock, into a fonnidable weapon of oflence, ore all well- 
known varietios of feet among birds. 

In Mammals tho foot (pes) normally consists of five 
toes and five metatarsal bonos. So is it with marsupials. 


However, in tho ruminants there are but two metatarsals, 
separate in the young but ankylosed in the adult, and these 
carry two toes. In the horses the suppn'SKion is carried 
still further, for there is but one metatarsal and ono toe. 
In the lions, tigers, cats, and dogs, while tho maims 
(foro foot) lias five digits, tho pes (hind foot) has but four. 
In all of them what seems to bu the knee is really tho 
lied, and the hones of the kiieu-joiut are really tho 
bones of the tarsus; what seems to be the leg is 
uijatoiriieally tho mutalursus, and what seems to bo tho 
foot is but the too%of the foot. 

'J'ho feet of the sloths (Edentata) are very remarkable. 
The Ai, or thi*ce-tocd sloth, has three toes to each foot, and 
thobo are sliort, eoinplctoly rigid, and so enveloped in the 
integument us to leave nothing visible but tho enormously 
long and crooked claws by %vhieh the creature swings hang¬ 
ing downward from the boughs of trees. Other species 
have two toes to the manus, three to the pcs. All the 
slotlis have tlie foot set askew on to the log, so tliatnot tho 
sole but the edge of the foot touches tho ground; and as. 
in addition to this, tho hind liinhs are comjioi'atively very 
short, the animal finds great diffiimlty in getting aliing the 
ground, though it is wonderfully agilo in its proper region 
-—the boughs of trees. 

The IJngulata or hoofed animals (ruminants) are classified 
by their number of digits, the horse and ass (1), the tapir 
and the rhinoceros (3),&c.,with an odd number of toes, being 
called tile odd-toed division (Perissodautyla), and the ox (2 > 
and pig (4), &c., the even-toed division (Artiodnctyla). 
But. fossil E(iuida? (horse types) are found showing that the 
present one tm'd animal is the result of great variation. 
'i’Jie oldest fossil horse is tlio Eohippus (Eocene strata), 
with live toes in the manus (eonnling the rudimentary 
jiollex us one) and tlirue toes in tho pe.s. Then wo gut 
the Orohippus (Eocone‘1 with four and three toes respec¬ 
tively, about the size of a fox. Then tlio Mioliippus, 
Ancliitlierium, and others (Miocene), with three toes in 
both feet, .about the size of a sheep. Then in the lilpparluu 
(FliocemO the middle toe is alone useful, the others being 
shtirtened; and in the Blioliippus these others sink into 
mere sjtlint bones, to disappear altogether in the fossils of 
the uppeniiust strata and in their successors tho horses of 
to-day. 'I'lie nail of tho toe or toes spreads out into a hoof 
of considerable size, wliole in the horse, divided in the ox, 
slu'op, and jiig: so that the .animal is really walking on 
tiptoe, touching the ground with its nail and not approach¬ 
ing it with its font at .all. 

The Carnivora arc also divisilile. by the characters of their 
feet. The pinnigrade.s (lin footed) are those which, as 
the seals and walruses. Lave the fe<!t webbed and projecting 
but. slightly from tlie body, so as to seia’c ratlicr for 
swimming jiaddles than feet. The hind feet of tlio seal aro 
placed very far back in the axis of tlio body, one on each 
side of tlio very short tail; so tliat the animal appears at 
first sight to have a cleft toil instead of two feet. The planti¬ 
grade's (flat-footed) an' the bears, &c., who walk njion tho 
wholo of the foot, the solo resting on the ground. Tho digit i- 
grodes aro tho Uouh, tigers, cats, and dogs, who all walk 
upon tho toes, the heel being raised considerably from the 
ground. The clcpliants also walk on their toes, but be¬ 
hind the toes arc great elastic cushions in which they aro 
embedded, and wliich unite to form a large flat integu¬ 
mentary solo touching tlio ground. 'Ehough the clejilianta 
have five toes to each foot, tho foro feet of tho Indian 
elephant •have five nails mid the bind feet but four, whilo 
tho African elephant has only four and three respectively. 

The digitigrades (lions, cats, &c.), have a remarkable 
arrangement for protruding thiur claws for action, and 
sheathing them when they are not wanted, so as to keep 
them from wounding unnecessarily, and also to koep them 
sharp and uubluntcd. All the memoers of this fat^y 
havo very soft padded feet, can all alight easily and softly 
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from a crmsidorable leap, nioHtly spring upon their prey, 
ami can move in a remarkably uoiscIesSf stealthy maiiiier 
when approaching it. 

Of the feot of tho Simiadro (or wliat used to be calleii 
Qiiadruinaitn) enough lias been said, except that wliile t!io 
Cyiiomoqiha ore csseiitially quadrupedal, the manus eveu 
having an iinltatioii of a heel by tho elongation of the pisi¬ 
form bone, the anlhropuidH approach more nearly to muti 
tlian do any other animals in tho cliaiaeiers of tlivir Imnds 
and feet, Tho gibbons, arboreal animals, can nevertheless 
tread on the giound wilh tho sole ofutlicir feet, and can 
stand upright easily, as well as run with great swiftness. 



Claw nf a Cat. 

A n-imeted liy tho a, uud u prtitriulod by the tendon h nf the 

juuBclu llexorpmfuiiduK itcriunuib, uvercouilu^rtlierMiiiLuuuoof a. 


liclpiiig theinscilvcs along witli their great anns. The 
orang-outaiis cannot run in this way, but swing llieni- 
selves along on the hen t knuckles of the inaiius, as l>olh manus 
and pcs arc by nature hunt, and neither can be perfectly 
slrai^itcned. The cliimpanzeo can stand erect, and uses 
tho sole of the foot, but prefers leaning on the knuckles of 
tho hand, the body thi’own foi’ward. Finally, lliu gorilla, 
though adopting the attitude of tlio chimpanzee hy pre¬ 
ference (unless attacked, when h<? always rises to his full 
height), can stand ercut more easily and linnly than any of 
tlio other authrojioids; but even in the gorilla, as in all the 
others, tho natural position of tlm foot is with the sole hunt 
inwards, so that uiilcss hy special effort tho creature would 
walk ou tho edge of its foot. The foot is so articulated 
as to rotate with great case—an arrangement as excellent 
for climbing as it is impeditory for walking. 

foot, in Knglish verse and in music, is a division of 
a metrical line or phrase into gr{ni}>8 of oceciits. Among 
tlie ancients metre was given by long and short syllables, 
not by accents ut all; and in this case tlie Xorins of two 
ayllahles were tho trochee (repr<*Bcnted by — whci-e — 

is a long syllabic and a siiort one), the spondee (-), 

and the iambus (w—). Tlie chief foniis of three syllables 

were tho dactyl (—ww), the. amphilwacli Q _and 

the anapaest (ww—), All these feet are imitated in 
English verse, bat witli strong and Aveak syllables instead 
of long and short ones. Coleridge's famous lines on 
metrical feet nro so heautiful, and (snhstituting accent 
for quantity) give so aceumte a conception of the principal 
kinds, that they naturally present themselves fur cpiotatlon. 

Tr&ch&o trips fr6m long to short; 

From long to long in sulonin sort 

BlSw SpSndeS kULUlk; strong foot, yet ill able 

Kver t6 oOmo Up vltb Pactyl trisyllable. 

lUniblcs mSreh from short to long; 

'With ft leSp Snd ft boUnd tho swiA Anspaosts throng; 

One syllable long with ono short at each side 
Amphtbrftehys h|stes with a statoiy stride; 

, First ftnd ISst bClng IGug, middle short, Aniphimaoor 
Strikes his tbOudSnug hOufs like a high-mettled racer, die. 


FOOT, a standard measure of length. TIio hand and 
the foot, the spim, the arm's length, and tho olbow length 
(fllenboffen^ ill) iirestmt themselves by nature as standards 
of measurement. Tho Greeks must have been aloiig-ftKitcd 
nation, for tlie ancient Gruek foot (tho whence wo 

get our own inwiMire, is about of an inch longer than 
our own. The Komans bhortened the foot by nearly half 
an inch, their foot (pcs) being rather over 11^ inches of our 
measure (1 \ The Roman foot was divided into four 

‘•hnndbreaUths’’ (jpnlmusy very nearly 3 inehos), and iutti 
Vi inches or “thumbnails” {iinvia or poWca, nearly our 
inch, precisely’OrOH inch), as also into 3 G “ fingernails ** 
(jlujUusty nearly ^ inch, *7281 inch); and li foot made tlie 
“cubit” {cubitus^ X foot S'd-Tr) JOnglisIi measure). Tlio 
cubit contained two “spans” of about 11 iuclics each, tho 
so-called palmns major, 'The measure of the Itoimui foot 
was .wived at by actual niejisurcmeiit of buildings, columns, 
iJic., des(;ribcd closely in ancient wi'itings, and by a largo 
number of measurements of ancient Kuinaii buildings on 
the assumption that they were likely to be <jf some jnoidso 
number of feet rather than of au irr<‘gular measurcmoiit-. 
'I'lius it wtmhi be likely that a palace wall would measure 
JOO feet rather than 111) feet 4 inchob. A largo extension 
of such obser\a(ions scrv<>d to justify the actual ri'corded 
measures .sliowii above, and also explained a remarkalik? 
discrepancy iietwcen earlier and latfi- fe«‘L; for the later 
buildings indicated tbc likelihood of a smaller foul being 
used, and this iils(» bore out nn otherwise inexpUcalde 
irregnlaritv in the measurements of late writers. It would 
be a fair guess, seeing that otir own fi;et measure less than 
3 b inches on the average for a full grown man, vvhile the 
Kuman foot-ini*asure was nearly 11^ inches, and tlie Greek 
12 j* inches, to say tliat tlio foot of man has decreased in 
length from age lo ago. Tlie only other explanation is 
that, this extra inch is the “somctliing given in "which 
makes onr “ hundretl pounds weight'' to bo 112 lbs., 
and onr hundred of lish, of oranges, dc.!*.,, to be 120, and 
seems to satisfy a weakness of inirclutsiiig human-kind for 
getting somewhat beyond the bargain. It seems, howewr, 
more likely that the actual average foot was taken ori¬ 
ginally. Tliis conjecture is further supported hy tho fact 
that the extremely ancient Rabylonian foot measured not 
far short of J3j^ inches (1*144 liugllsh foot). Tho very 
old im]ierial Chinese foot is about 12/^ inches Knglish; 
the mathematical foot of China (the corUl) is llj inches. 
The nearest measure of ancient Kgypt does not bear tho 
name of a foot, and is of tlie great length of 1 font 5 Iuclics. 

Tho old French foot of Paris (^phil) was discarded at 
tlie Kevoliiiion in favour of tho metric system. It mcasur«*d 
rather more than the English—namely, I'OGG foot, or 
nearly 1 foot and •j'H of an inch. Th<i old German Rhenish 
foot (yu^s) is also rapidly losing ground, but still holds its 
own. It measures a little over 3‘Jg-inches English. The 
modern Itomaii foot is rather short, 11 inelies. These are 
given a.s being frequently referred li»; but it must not be 
supposed tliat they are, or were, supnMiie. in tiieir respective 
countries. It would fill a considerahlc space, on the con¬ 
trary, to enumerate the various feet wliiob existed in the 
memory of man, and many of wljie.h still aro used in those 
countries winch have not adopted the metric system. If 
wo go further back it appears, on consulting any moderately 
complete list, as if every town of great im}iortaur.» had its 
own 8])eeial foot. Tlio Antwer]) foot was larger than tlm 
Amsterdam foot, and Imth differed from the other Nether¬ 
landish feel; tiio Fiorcuce foot excelled ibe liomau, but 
l>otlj nf these two had to yield the pulm to tlio imiiienso 
foot of Siena (nearly 15 inches long), and so also for other 
countries. See Weights ani> Measuues. 

It scorns quite certain that the foot is ono of those meaK- 
urt's destined to disappear in favour of the metric system, 
where tho metre is the unit and is multiplied or divided by 
10 08 required. See Dkcihai. Svstkm. 
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FOOT A2n) MOtJTH DISEASE {Eczemaepizootica^ 
Aphtha epizootica\ amon;; cattle, nn anoction uf a bi;r|))y 
<*untagious natnrn, consisting of u vesicular eruption on tlio 
tuiigne, month, teats, and between tlie digits of the feet, 
wbicli if neglected runs on to suppuration and ulceration 
that, if occurring on the feet, causes sloughing of the h<K)f. 
It is, moroover, o^iiUTniuieable from oni: aniumi to another \ 
■of a (lifTercnt species, as eKperiiueiils ba\e prov<‘(l. It 
iias been communicated to the pig through the medium 
of food insalivated in tho trough of a diseased ox. j 
Calves and pigs h.ive died after drinking milk drawn from 
atVected cows, llertwig, Villain, and IVIaun, for the sake 
t)f experiment, drank tin; warm milk from an npiitlions cow, 
and produced upon liiemstdvt's uu ernptinii similar to that 
uf epUootio aphtha. The disease must l>u cuminunicated 
from one ox to aiiotiier until it has invulvud so many in 
disease as to hoeome opizoulie. Anitnuls, if ])]aeed in 
sheds in whicit aphtlions euttle Iiavo l)ceii previously 
located, are iieaily sure to i>ecomc all’ecled; and for this 
reason wc find many aniinuls conveying disease from the 
ruilwn}' trucks in wliieh infected ones Imve Im'cii placed; 
or it may r»eeur from the intiTuuxtnrc of henllliy with 
diseased stock in trucks during oiu; and tho same j(»uriu!y, 
and uftmi afterwards contact at hiii'S ur ou farms leads to 
its still furtljur propagalhm. This disease, wiiich runs its 
course in nine or ten days, usually yields easily to treat- 
incut, which consists in wasliing tho mouth twice daily 
with a weak solution of sulphuric acid and water, and the 
affected feet with carl>olic aciil and AVater. The lotion for 
diseased teats is cijinpo^cd c»f nitre and water. Sometimes 
the vesicles arc broken down during the ojicration of milk¬ 
ing, and sores are cieatod, in which c:iso it is good treat¬ 
ment to keep tlic sores clean, an<l to dress, after every 
milking, with glycerin(‘. Mild nperaails and diuretics 
should he given every other day during the progress of this 
iiinlady. 

FOOTBALL. a very TjcihtuI and favourite iJritisii out¬ 
door w’inter game,is greatly practised at onr public schools 
during the colder moiitiis of the year, especially at Eton, 
Harrow, Rugby, and Wincliestcr, and at the principal uni¬ 
versities. 'I'Ik! game is very ancient. Tl»’ (ireeks played 
it, and so did the Romans—llic latter, in Kugbeian. fashion, 
using their handfl as wall as their feet. It is sujiposed to 
have comt] into Uritain wltii Ga 2 s:ir, hut the first mention of 
it in our chronicles is in the latter part (d tlic tw’clfth cen- 
tuT}’, Avlien William Fitisstephen,in ids “History of London,” 
■writes of the young m<ai of tho city going on certain ft‘sti- 
vals into tho fiehla to jilay football after dinner. In its 
•early days the game was folh»wecl in a very primitive 
fashion, and in a desperately rongii otic, without any of 
the intricatty and moimmvring of modem pla}*. Ono of 
tlie best features of football, ancient or modern, is that it 
may bo playud by any number, iiTesp<*ctive of ago or size. 
Tho game has greatly extended its }iO]mlarity of laic years, 
for while it was formerly conlined cliicfly to the liiglicr- 
•class schools, it is now played in most of tho villages and 
small towns of England. The rules for plajing, widlo 
i»eing tho samo in alt places as to tho chief puiuts of tho 
game, in respect to some important details vary between 
tliose known as tho ** Association ” and tin* “ Rugby.” Thu 
llngby form allow’s and tho other disallows vaiiuus lands of 
liaudling the ball; such as seizing and carrying it, cliargiiig, 
(Hp till 1877 the. detestable. ])i'actico of liacking wjis 
allowed by Rugby laws.) Tho resulting “ scrimmages ” wer« 
found to pi*oduco severe injuries so frequently that a leaction 
in favour of playing moro strictly with tho feet set in. 
Attempts have been mado to introduce a eompleto uniform 
code, but up to tlio present timo without success. The 
following is tho complete defiiution of terms of the game 
a» they now stand:—A place-kick is a kick at tho ball 
'While it is on tho ground, in any ^lositioii in which tho 
■kicker may choose to ]daco it. A fvcc-kick is a kick at 


the ball hi any way tho kicker pleiuses when it is lying on 
tho ground, none of the kicker's ojipoiieuts being allowed 
within 0 yards of tho iiall; Imt in no cttKu can a player bo 
forced to stand liehind his own guiil-linc. Ifackiuy is kicking 
an adversary intentionally. Tripping is throwing an ad¬ 
versary by the use of the legs, (»r by stooping in front of 
liim. Kvorking-OH is when a player .stvike.s or propels the 
bull witii ids hands or aims. JloliJiug includes the oh- 
stniction of a player by the liand or any part of the arm 
ext(‘uded from tlio body. IfandUng Is understood to be 
playing the hull with the Imnd or ami. Touch is that 
]>art of the field, oti either side of tliu ground, w'lucli is 
beyond the line of j>lay. Tim game is to make llie greatest 
number of goals; and a Rugby goal is imulo by ono party 
kicking the ball belwctui tlic posts of their oppoiieiitb'goal, 
and omr n hori/sontal bar Avbich connects the posts. TIk; 
latter is 10 feet from tljc ground, and the former are 
feet apart. Tho Association goal is made by tho ball being 
driven between posts 21 hid apait and under a connecting 
iiorizonlal bar which is 8 feci Irom tlio ground. The shape 
of tho ball varies in tlie two g.ames—tho Rugby ball being 
elliptical, tho Association ball S]>lierioal. In each case the 
ball is largo, and consists uf uu imlia-nibbor bag iuQatod 
and tiien Inclosed in a slout-laocd leather cover, 

FOOT-POUND is a ti'i'in of invaluahlo scnlce in the 
measurement of energ}'. It means the number of pounds 
raised 1 foot by a certain force, or the number of feet 
tlirongli which 1 pound Is raised, and thus affords uu easy 
common measure of energy or work done liy that forw. 
'I'ims a machino is said to do Avovk equal to so many 
foot-j)ounds per second, Sometiines in inc.asuriiig largo 
expenditures of ewerfiy foot-touA are used. In either ease 
tho measure is obtained by multiplying the feet by tlm 
tons. Raising ID Ihs. <ir 10 tons 5 feet in a second would 
represent an energy of .'iO foot-pounds or hO foot-tons per 
second rchpeetivi'ly; and a niucliinc itee.ompIi8liing this 
would 1)0 licld to pubsesa a.s mncli forcu ns uiiu which 
raised 50 lbs. or 50 tons 1 foot in tlie samo time. 

FOOT-ROT is a very painful and suincliinCB dangerous 
di.<i‘asc affecting slif'cp, H is of two kind.s—the moro 
common l>eing that of the overgrowth of the hoof, which 
h<>eoni(>s turned down, crackl'd or torn, and thus affords a 
lodgment for Baud and dirt, 'i'hc becuud variety of foul- 
rot is more troublesome, and, unlike tlie other, is hometimes 
contagions. It coinineiiccs In the ])urting of tlic hoof, and 
renders tho foul liot, tcndi'r, ami swullen. If it assumes a 
very bvriuus bhapu poult ices are adsisable; but ill milder 
cases tho parts sbonld lie well washed with a solution of 
half an ounce each of sulpliiirie acid and oil of turpentine, 
mixed with a pint of water, ^^'iicn there an*, nlcers they 
should be touched with caustic or dressed wilJi tlie ointment. 

foots, SAMUEL, was lM>ni ub Truro, in Cornwall, 
in tlie year 1720. JIo was edueat<‘d at Worcester Collep-, 
Oxford, and on leaving the university ho began tlic study 
of law, but soon grew tired of it. He married a lady 
of fortune; but tho mate.)i proved an unliappy one, and lie 
ho«vmo a dissipated man. To redeem his fortune he tried 
the stage, at iirst in tragedy, but afterwards in comedy 
and farce. IJis wants, liuwuver, outran his power of 
satisfying tlicui, and to relieve himself lie aided Sir Francis 
Dclaval to marry a rich kady, who was tndiu'ed to ncci'pt 
the ruined barouet by tlic ))erBiiasion of a conjuror—a 
friend of Foote’s. For this Footn rccch’ed in rctuni an 
annuity. It was nut until Foote was a mauuger that ho 
becuinc well know'n ns an admirable fnreo writer and a 
very aide comedian. Ho operu'd tho littio theatre in tho 
IlnjTnarket, 1747, and subbequenlly obtained a patent 
througli till) accident of his breaking Ids leg while riding 
with the Duke of York. His death ia said to iiavo been 
liastcTied by Jiis trial for a chnrgo of tho worst natuiv, 
although ho was honourably acquittal. Ho was seized 
with paralysis while engaged on tho stage, and died!*ia 
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1777. The moht popular of Footes farces have been the 

Mayor of Garratt ” and the “ Liar,” Generally his plays 
>vei'(‘ dramatic satires levelled at the inannfirs and persons 
of his lime, and Ihureforo have little stag*? inter*‘st now. 

FOR'AOS. hay, straw, and oats supplied to horses uf 
offieors and soldiers iu the army. TJio provisioji of forage 
devolves on tin? conimissariat when troops are together; 
but when a soldier is on duty away from his r«*giin(?nt, the 
innkeeper with whom he stops is bound, under the Army 
Regulation Act, to provide his horse with 10 Ihs. oats, 
12 lbs. hay, and 8 lbs. straw, for the payment of Od. a 
day, which must also include stabling. 

rORA'BlKK. an op(?iiiiig or liolo; a Latin word de¬ 
rived fn>m y«ro, identical with our own verb to hirre^ the? 
flossicy* being represented, according to its fretiucnl cus- 
t<»m, by the Teutonic. Ik It is sp<;ciul]y used in anatomy 
to duBcrilM? certain foramina or bore-like holes in the 
skeleton, the chief of whicli is tliu great oeeijntal foramen 
beneath and at the back of the skull, through whic.h passes 
the medulla oldongata, connecting the brain with the spinal 
cord. Other foramina in the skull often allnil(‘d to arc the 
olfactoiy foramina and the optic foramina, tlirough wJiieh 
the olfactory and optic nerv(?s respectively leave tiio skull 
on their pass.'ige from the great ganglia at th(? base uf the 
brain to the organs of sense. Tlicrc are many other fora¬ 
mina in tlie skull for th*- passage of the other pairs of nerves. 

The foramen ovule is the oval hoi** of communication 
between the unricles in the fu‘tiis [see EMltityo'j, which in 
the adult is closed U]), a few tracers of its pn’senee being 
still visible in tlio wall of the right auricle. Other principal 
uou-skelclal foruinina arc the foramen of Munro, connecting 
the tliird and the two lateral ventricles of (hu brain, and 
the foramen qnndralum, or rectangular hole tluongli which 
the groat vena cava j)icrces the diaphragm, 'i'hen? arc 
many otlier foramina of less imporlauce. 

FOBABIINIF'XRA. an order of 1 *ROtoZ()A, refetTtsl 
to tho class iliiizopoi)mid producing iiiiiiuto sliells 


which tend to fonn mnnv chambers. These shells often 
present a close resemblance to those of the Nautilus and 
other chambered ceplialupods. Roforo the animals whicJi 
inhabit these shidls were discovered they were classed with 
tbo Molluscu, being called by D’Orbigny C€phnlopod4t 
foramlnifcra^ as opposed to Cephalopoda »iphoniJi'Ta» 
The name, referring to tho boles or foramina with which 
the walls separating the chambers of tho shell ore pierced, 
has still been kept fur this group, though a knowledge of 
the animals has necessitated its removal to nearly the 
lowest grade of the animal kingdom. Dugardin iu 1835 was 
tlic first to point out the lowly nature of these supposed 
molluscs. The animals arc very simple in their organiza¬ 
tion, tho body being composed of ahoinogtmeoiis sumi-iluid 
substance, protoplonm^ which forms the “physical basis 
of life.” The Foraminifera staud even lower in the ani¬ 
mal kingdom than the Amh^.ba, for the ]ir(ituplabm of 
I their body is not diflPerentiated into an inner and outer 
1 layer (cndosarc and ectoitarc). A nuideiis or many inu'.loi 
I Imvo been detected in some, .and probably exist in all; this 
hliows nn advance on tbo Moxkua, tho lowest of nil funns 
of animal life. As in Amceba, locomotion is elfeetcd by 
extending portions of the substance of (be body, but ii? tbo 
Fornminifora every part of the protoplasm projects itself 
in ihiisv paeudopoUia. Tiie pseudopudln are usually long 
and delicate; they subdivide and branch extensively, co- 
ah‘scing wherever they come iut<» contact, so as to form an 
irregular network, which has bc<*n compared to nn animated 
sjiidcr’s web. 'I’liese psendopodin bavo, also a pn'lieubilo 
function, drawing into the Ci»ntral mriss by their gradual 
(‘ontr.'iction any laige fur(?ign bodies, such us infusorians, 
which have become entangled in tlie network. Minute 
I pai'ticlcs of food art? transmitted to the central m.oss by 
a constant circulation through the enliro indwork—n 
phcnonienoii which may be compared to llio circubitioit 
(ryr/oi#wt) of granules in vi'getabl*! cells. 

Must of tlic Foraminifera ui-e marine forms, and ore 
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Polystomolla erispa. Horizontal ncctlon of Xummultlea UtUicularis. 
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remarkable for the beauty and complexity of their shells. A 
few forms are found also in fresh water, and these have no 
shells. The simplest of these is Liebevktibnia, the body of 
whicli is naked; the braiiehing pscudopodia issue from a 
stem put out from one part of fhe body. In Uremia tlie 
body is inclosed in a membranous cast? with an aperture at 
one cud, through which issue the pRCudopodia; these spread 
nil over the test, covering it with a thin layer of protoplasm, 
from which layer fresh pseudopodia an? given forth. 

It has been usual to separate the slicIl-buarliigForamini- 
fora into families, genera, and species, according to the 
structure and form of their shells, which often attain great 
eomplozity. A fuller knowledge of these forms Inis ren¬ 
dered this classification untenable. It has Imtu shown 
that not only do endlesB modifications of the typical forms 
exist, but the whote of tlie Foraminifera can only be separ¬ 
ated broadly into a few groups, wilhlu each of which every 


fonn passes gradationally into evcTy other. Hence, tliongb 
11j(? old generic and spixitic names may be retained, they 
must not bo regarded as having the same significance a» 
in other groups. The sliell-beariiig Foraminifera may be 
divided into three suborders. 

In the first suborder, Arenaccay the shulls are made up 
of })artic]es of sand cemented together by a sticky secretion 
of tho protoplasm. According t*) Dr. W. R. Carpenter, 
the greatest living autburity on the Foraminifera, lower 
forms exist consisting merely of aggregations of sand grmns, 
“ held together by a tenacious protoplasmic substance with¬ 
out any definite structural anangemeut.” In addition to 
grmns of sand the shells arc sometimes built np of spicules 
of sponges, or fragments of shelly matter, or minute for- 
aminiferal shells. In soine of this division, as Astrorbiza, 
then? is no distinct orifice, tho pscudopodia lK?ing pnsbod 
out between tlie loose sand jiarticles. In liigber forms, aa 
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LItuola and the fosHiI Parkena, tliero is present a distinct 
aperture, through which the pscudopodla are emitted; tlie 
sand purticles are cemented together liriiily, and tiic bliell 
may attain cousidorablu complexity. 

In the next division, Porcellana^ the siiells are built up 
of carbonate of lime, extracted from tho sea-water by the 
activity of tlie protoplasm. Tbo name refers to their 
opaquo-wliite pnrcellaiions appearance when seen by re¬ 
flected light. These sholls have one distinct aperture for 
the emission of tlie pseudopodia. The simplest form is 
(Joniiispira, with an undivided shell spirally coiled. In 
Miliola, by a process of budding, a succession of chaiiiher.s 
may bo formed, the la.st alone having an aperture. Fig. 1 
of the Plato shows a sectimi through one of these shells 
having eight chambers, of which three are externally visible 
(litmce tho name Triloculina). Fnbiiiaiia (tig. lO, now ex¬ 
tinct, and Dendritina (tig. 2), witl* its bountiful nautiJoia 
.shell, iiihuhiting tropical sc'as. belong to tliis suborder. 

The last suborder. IVtrea, h.as a transprirent glassy shell, 
with its walls ptirforated with uuni<*rous pore.s or cauuls 
ff)r the emission of the pseudopodia. This suborder is tjften 
known as Perforata, the other divisions being IinjicrfoTUta. 
'I’ho simplest fonii of shell is tl»e single-eliuinbered flask- 
shaped Lageim, with very sinull perforations in its shell. 
From this, by a process of budding, many-cbainlxTed shells 
, are formed, either in rectilineal succession as in Giaudulina 
'j(flg. 4) and No(lo.saria, or alternately us in Uvigerina 
^fig. 6), or spirally as in Gristellaria. Another group, with 
G xiniOKKiNA fur its ty))e, hmniiig tlie family Globlge- 
rinVhe, has very coaisc jiore.s In llio .sliells; tigs. (i-IO 
heloM^ to this family. The higlmst and most elaborate of 
tlic Vftreafnll within the family Nummulitidai (Iigs. 11-1 iO* 
[Sec Nummui.iti''..s.3 In this family there is an elaborate 
“Ciinal system” subserving nutrition* a system <»£ c.aimls is 
formed between tlic chambers of the shells, eommunicaling 
with the exterior. Polj/fiinmella iThpa (see cut) is oim 
of the most common lUitish Foraminifera. Nummuhtes 
is very coniraou in a foB.sil condition. Another of this 
family, Eo$i)on cunadenney is tho oldest known fossil, 
(Jating frojf.-'tlio Laurontian period. Kozoon consists of a 
chamber^ calc}U*eous shell, tbo protoplasm being replneed 
by a Keen silicuted mincruL 'I'bc organic niitnro of 
Tiozoo> is doubted by some, but the best authorities, in- 
clud^tig Dr, Carpenter, concur in regarding it us u true 
for;Silinifer. 

/'Foraminifera arc very abundant at the present day at 
.'iio surface of all temperate and iropieal seas. At a depth 
j’* of from loot) fathoms to 2400 fathoms tJie Pea bottom 
is formed of a tine chalky ooze made up chiefly of tlio 
remains of Foraminifera, such as (tlohigeriim. In greater 
depths than 2400 fathoms, as tho Challenger expedition 
has showu, while Foraminifera still abound at the sur¬ 
face, their remauis are nut found on the sea bottom, 
which iustend is covered with fine red eluy, a silicate 
of iron and alumina. It is conjectured that this red clay 
is merely tlio insulubJo rcsidtio of foraininiferal shells 
left after tho calcareous portion has disappeared. 

Tlio recent species occur in various parts of tliii surface 
of tlin globe in imtnenso unmbers. Tho sand of the sea- 
slioro in many places Is so completely filled with them that 
it appears half composed of these elegant little shells. In 
tlic Adriatic Sea 4000 or 6000 have heim found in an ounce 
of sand, and in tlic West Indies 8,840,000 have been found 
in the same quantity. If wo calculate larger quantities, as 
fur example a cubic yard, the amount surpasses all Imman 
conception, and wo have difficulty iu expressing tho result¬ 
ing number in liguroR. When we regard in this point of 
view tho whole enormous mass of tlie sea-coasts of the 
earth, we must concindo that no other pcrics of beings can, 
in regard to number, be conipai'cd with them. The part 
they play in creation at the present day is truly wonderful. 
Banks of sand which impede uavigation, obstruct gulfs and 


straits, and fill up Imrbour.s, arc tlieir work; and along 
with corals they assist iu forming thuse islunds which aiv 
every day making their appearance hi the warm regions of 
the great ocean. In funner eras of the earth’s surface tho 
part they played seems still more striking. In tbo Car¬ 
boniferous jieriod enormous masses of limestono In Russia 
have been found composed almost entirely of a siuglc 
species of Fusulina; and immense quantities occur in tho 
Cretaceous funiiations in France. They worn still more 
abundant in the Terti.ary period. The stones of which tho 
largest pyramids of Kgj'pt ai*e built are so full of a species 
of Numinulites, that lliesc; extraordinary eri'ctions appear 
to bo almost entirely composed of them. The stone of 
which the houses and huihlings of Faris are coustmeted is 
so full of a species of Miliola, tiial l^iris and tho rillages iu 
the iiciglibourhood may bo said to be built of them. A cubie 
inch of the stone from the quarries of Gcntilly coutaiim 
upward.^ of 68,000 of tlawi fossil shells, and tlie licds of 
which these quarries arc composed aro of great thickness 
and of vast extent. Tlio actual nninber of such shells ia 
thus iiicoiH;eirahIe. 

“The beds of chalk which uuderlio the niuntmilitic 
liiiH stone, and occujiy a still greater area, aro essentially 
identical with the Globigerina ooze, tho Kp(‘eies of Globi- 
gerina found in it being indistinguish.able from those now 
living. The remains of li'oraniinitera liavo been delected iu 
the limestones of all epochs ns far as tho Silurian, and 
Khrenhorg discovered that an old Silurian green.sand near 
St. iVtersburg is eoiiiposed of casts of Foraminifera just 
such as are now being formed in the Gulf of Mexico. And 
if the Eozoon can(uli'H.-*c be, ns it appears to he, nothing 
but nil eiuTUsting form of foraminifer, the existence of 
these organisms is carried back to .mi epoch far beyond that, 
at wliieli any other evidence of life lias yet been found.” 
QUuxiey.) 

FOitBStS» EDWAAD, Regius IVofessor of Natural 
History iu the University of Kdiiiburgh, was born at 
Douglas, in the Isle of Man, in IHlTi. Ue commenced liis 
career as a medical student at Kdiiiburgh, but evincing 
a strong attachment for the study of zoology and botany 
he detcM inined on devoting himself exclusively to a scicutifio 
career. He .accordingly visited the coast of the MeditiT- 
niiie.an and made tlm tour of Kurope. Several interesting 
]>ni)ers were tlic result of these journeys, as “ Notes of u 
Natural History'I’oiirin Norway,” “ Comparative Klcvatiou 
ofTestacea in the Alps,” ^e.. One of the most important 
of Itis s^stcmallc woiks, prettily illu.slraied by Ins ow'ii 
pencil, was his “ History of Hiitish SUr-lishes and other 
Animals of the Class Kciiinoiieniiatu,” which was published 
in 1841, and ullraeled considerable atienlion. In 1843, 
after a government apjKiintinent in Asia Minor, Mr, Forbes 
published an interesting “ Kepoil on the Mollnsca aud 
Radiata of the A'gcnn Sea, and on tlicir Distribution as 
iK-ariiig on Geology.” He was subsequently elected pro¬ 
fessor of botany at King’s College, London, and also libra¬ 
rian and curator to the Geological Society, and was further 
a]ipoinlcd (in 1846) liend of the Falajontological depart¬ 
ment of the Museum of Kcommiic Goulog)'. His excellent 
“History of Rriti.sh Jlollusra” was published in 1853, hi 
four vols. He was, besides, an extensive contributor to the 
i-cviews. In 18.")2 lie was elecli’d president of tlie Geolo¬ 
gical {Society. He Iiad previously been elected a fellow ol 
the Linmean and Royal Societies. In 1853 ho obtained, 
what had long been the object of his ambition, tbo profes¬ 
sorship of natural histoiy in the University of Edinburgh, 
where he. was mtliusiastically welcomed by professors and 
students. But he lived only to complete one course of lua 
lectures. He died in 1855. 

FORBES BCACKBNZXS ACT. This statute, entitled 
an Act for the better Regulation of J'ublic Houhps in 
Scotland, j.s popularly known by llie name of the geiitle- 
niaii who introduced it iuto the House of Commons. Il 
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<>nacts that iim or hotel keepers “ shall not keep open ' 
house*, or permit or suffer any di iukin^ in any part of the 
premises helonging tlmreto, or sell or give out therefrom 
.any liquors before eight o’clock in tlic morning, or after 
eleven o’clock at night of any day, with the exception of 
refrcslnncnts to travellern or persons requiring to lutlge 
in tlio smd house or premises; and further, tljat they shall 
not open their houses f«)r Uic sale of any liquors, or sell or 
give out the same on Sunday, except for the ucuoimnodation 
of lodgjTs and bona-fide travellers.” The same restrictions 
are imposed upon public-house k(‘eprrs and all dealers in 
intoxicating drinks, with this addition, tliat no exeeption 
is mado in their ease in favour of travellers or lodgers. 
In 1859, u Royal Commission inquired into the wiirkiiig of 
tlie Act. They concluded that althongh inteniperanee 
still prevaih'd to a Ininentahlt* extent, it would seem that 
this vice iias been fnr some time gradually descending in 
the scale of sueiely, and tliat it is now chi<*fly routined to 
the lo\v(5st clas.s of the pojmlation. The bcncticial effect 
of the Act is proved by the evidence whieh "we received 
tis to the dimiimliun of <*riim*, and tlje eliunge for tlus 
better in the luibits of the people.” 

FORCS»atenn whicli is employed to denote (he un¬ 
known ciuiso of any mechanie.'il etlect. It is that which 
tends to produce motion in a body at re.sl, or to produce 
cbaiige of motion in a moving body. 'J'hiis the <*ausi‘ <»f 
motion and the cause of ju’e.ssun* an* both forces. Aj^in, 
difference of cflcets iiiust be attributed to diderciico in flic 
)>roducingcauses; thus greater or less veloeity and gi.ealer 
or less pn'Sburo are both attributed t(» differences in tlie 
causes of velocity or })i*cssiin*. Rut, on (be other hand, 
effects wliicli are the .sainc in one jK'iiil of view may difl'er 
in unotiier; thus lM)dic»s j)f diflerent weights let fall from 
the sainf) Ijclglits above tin* ground will Mrlke the ground 
with tlie same velocities, Imt witli difh'renf d<*gre<*K of 
effect U{>on the substance whicli they strilvi*. Again, if a 
ball bo thrown upwards with a \elocity a, whicli earries 
it to a lieiglit 5, it will, when llirowii u]»wards with twice 
tins velocity, ascend tlirongh four times the Iwiglit h. 

In the theory of oquilihriinn force is a synonym of 
pressure, and weiglit is its measure. In tliis dcfinilion 
time is not one of the elements; Imt It is easily seen that 
wherever pressure is pi*odueed motion is prevented; if, for 
example, a string by wdiich a weight is snspeiided In* sud¬ 
denly cut the weight will descend. It is also proved that if a 
certain rate of motion be comiriiinieated toinatbT. the matter 
will preserve tlint niotjuii niialteied till someextcrnal eauso 
interferes. On this axiom the notion of force, as causing 
motion, depends for precision; the alteration of velocity is 
the evidence of the exist i*nc« of force. 

When foree, in the sense of pressure, is considered as the 
cause of mutiuu, we must take into account both the element 
time, and also tlie quantity of matter wJiicli is moved. 
The coiiiiL'Clion of pivssiire, veloeity rreat<*d by pressure, 
and time which pressure taki'S to crcateveloeity, as deduced 
from experiment, are eoutaiiied in the hillowing results:— 

1. The sumo pressure continually acting iijum a given 
mass for different times produces veloeities wliicli are pro¬ 
portional to the limes, and augments velocity by equal por¬ 
tions In equal times. 

2. The same pressure applied to different, masses of 
matter (that is, to different weights of matter) during the 
same time, produces velocities which are inversely projMir- 
tional to those masses. 

8 . The velocity of falling bodies is accelerated by 32*19 
feet in every second, and in that proportion for all other 
times. 

Ill diflerent mnsscs the pressures necessary to <lc.slroy 
motion in a given time arc ns the products of the musses 
and velocities. Thus the pressure whieU will in one- 
hundredth of a second reduce to rest u mass of 10 oz. 
tnoving 100 feet per second, is to the pressure which will 


(also in one-hundredth of a second) rediic.e to rest 20 oz. 
moving 85 feet per second, as 10 X liRl is to 20 X 
or as 1000 is to 1700. It is customary to call this pro¬ 
duct of moss and velocity the inumcutuin or moviny Jorve 
of the body. 

When bodies arc in motion, with a continually varying 
velocity, it becoimts desirable to consider their motion, not 
with reference to the masses which are moved, but solely 
to tlio alterations of velocity produced; and it is customary 
toascortuin the amount of velocity wldcli would bo producctl 
in one second if the acceleration at the point in question 
continued uniformly. fSce AcciSLiatiVTKD Mo'nciN.J 
This force is called tlio nrrekrnimg J'orcey and it is found 
by the ruh's of tho dilferential calculus hi the following 
manner [sen Vicu^k-ITy] :—If a point ino\e in a line in 
buch a raaniiLT Ihul x feet is its distanen from a given 
X)oint in the line at lh«* cud of tho time /. seconds, aiul if x 
be a function of /, then the velocity of the body, r, at tho 

end of tho time t feet per sei^ond, .lud the accolera- 

dt ^ 

thm which that velocity is tlnm und«Tgning is suc.1i as, if 
alhiwod to continue i iifurmly for oijo second, would in¬ 
crease tho velocity by or —feet. 

db dt'^ 

\i f riqwcscutb this m-eelcrating for<*e, we have then 

r/c dx 


^_ d,e , ^ _ 

' 7 /! ’ ~ dt di'i 


I'dv - - fdx. 


'i'he.sc arc called tlie etutfdions of motion. 

From what precedes it may be shown that accelerating 
ffirccs are proportional directly to tho pressures wliiidi 
jwoduce tlicm, and inversely to the ma.sse.s in wldcli tiicy 
arc prudueod. Forces are usually represented by lines, 
llio direction of tlio force being indicated by nn arrow or l)y 
the ordtT of lellcrs; as. 


the force A, — > ,or the force a ii, ^ • « ; 

and the relative magnitude of tin* force by the lengtli of 
the line. 

FORCED LOANS were first resorted to (in any gr<*at 
extent) by Richard II. to replenish his empty exchequer on 
the failure of arbitr.ary taxation, and his extortions under 
this licad were one main cause of his deposition. Tin's 
metliod of evading the, stringent previsions against un- 
I»/u’lianientaiy taxation contained in Magna Carta was 
iuvontud by the son of tho king from wliom that charier 
was extort(>d. It was Henry 111., B»in of .lohn, who first 
hit upon the idea of “forced loans.” Edward II. also used 
tills means of obtaining money. 

After Richard’s deposition, tlio Txancastrlan kings, whoso 
title w'as defective and who depended greatly on parlia¬ 
mentary support, ({uitc abandoned this illegal system of 
pseiuio-tuxatiou; but their successors, tlio Vorkists, wore 
not so scrupulous. TJie barons had killed or impoverished 
one another ill the French wais and the Wars of the Roses, 
and Edward IV. found many ready to make their peace in 
their weakened stutii by money gifts. Tlie euphemism of 
“ Iwaievolenees” now look the place of tho truer phrase 
“ forced loans,” if indeed that can be truly called a loan 
which was never or practically never repaid.* See Bbnk^'o- 
nKNOi:. 

FORCES, IMPRESSED AND EFFECTZVS. 

When various pressures act at diflerent points of a system, 
the forces whicli not upon any one point are not those 
which would by themselves produce tlio motion which 
that point really has in conboqueiico of tho motion of tho 
system. Thus, suppose a 2 >endulum with two IniIIr, one 
above and tho other (which Mippose much heavier) below 
tho point of suspension. The forces which act on tho 
upper bail would, if it wero free of tlio larger one, cause it 
to descend ; whilo, in consequence of tho connection of the 
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two bulls, the Braaller actually does vibrate like a pendulum 
turned upside down, or as if its gravitating tendemjy were 
upwards instead of downwards. Here is an instance in 
wbinli tbo impressed force acts downwards and the effective 
force upwards: that; is, the iiiotioii which actually ensues 
is such as would require a force acting upwards to cause it. 

One of the most iinjMirtunt principles in dynamics is 
that known by the namo of D^Aluinhvrt, ond is enunciated 
tlms: the impressed forces are altogether equivalent to the 
effective forces, or, if the directions of the latter were all 
<’hanged, the former would equilibrate them. See Vihtual 
VlCLOriTIKS, 


FORCES, PABALLELOGBABI OF. Any two 

forces acting at llie same point, and represented in mag¬ 
nitude and direction by two straight linos, ai'o equivalent 
to a third furcu wliirli is represented in magnitude and 
direpfion liy the jiiagonal of a jiarallologmm coustructed 
witli the two lines as adj.iP(‘nt sides. |_Swi Cf>Mi’<>siTiox 
or FoitCTis.^ 'J’liis tlicoreiu is frequently culled tJiat of 
the puralkhtjrani of forces. Amdher problem of forces, 
floKcly connected with tins u ! k » vc , is called the trinnyle of 
forces. If tliree fiirccs acting in diOereut lines are hi 
quillhrinni, tludr linos of action 
are In 0110 plane and (dtliermeot 
in a point or are parallel. Let 
« h 0 l»c thiHMi forces, whereof e 
balames a and f/, acting at nno 
coiiinwm point. Then if wo draw 
a lino a, w'liosc length and divco- 
lioii represent tho force «, and jioIIst line h from its 
extremity, representing in like manner tlie force 6, a third 
line joining llicse two lines will make a triangle, and the 
fcido c. thus obtained will represent tlie lldrd or halaucing 
force in magnitude ami dircetion. Tims, if wo know tlio 



data of any two forces, we can find those of a third which 
will balance them. Tho forces in tho triangle will lu* found 
to be all pointing in one direction of rotation. 

If the forecs arc parallel and in equilibrium the two out- 
hide forces must i»o in the sume dircc- 
I tion witli each otiicr, and in an oppo- 

_|_ site direetioTi to that of Iho central 

. "1 force; and the latter must exactly 

^ y equal tho sum of the other two. Thus, 

ill order to produce equilibrium, n and 
c must equal A in magnitude and oppose it in direction. 

FORCING, in hovticullure, is tlie art of linstening the 
P'owth and inalurity of lloweis, fnilts, and vegeinhlus by 
artificial means. Alany of our finest exotic fruits are 
indigctiouK to warmer countries, and would scarcely ripen 
even in onr wannest seasons; hut by this art they are 
brought to peat iierfcction in cold climates, and by 
ailvnncjiig or retarding artificially the growing season of 
Imrdy kinds, they also can bo had in reguliu* sncccssiou 
throughout the greater ]jart of the year. 

The fruits of waitner climates, growing in a wild state, 
enjoy a greater degree of light t'nan it is possible to give 
them in this country at any season of the year, and this is 
one of the most important circumstanees to attend to in 
the art of forcing. Katurc is in all respects tho best 
piidc in these mutters, and care should be taken to imitate 


her as far as pcftsihlu* first, by taking care that forced 
plants arc exposed to all tlie light that can 1 m^ collected; 
and seeoiully, by pivserving a due proportion between tho 
quantity of lieat and light to whieh forced plants are ex- 
pos(;d; in other words, hy not forcing loo hard at a M>uson 
when the sim’s rays are least powerful, thus acting in 
direct opposition to the laws of nature. Attention to this 
is the coni(*r-slone of tbo whole process, Wlieii early 
crops are more dcHtrahle (lian liigh-fiavourcd fruit, gardeners 
are obliged to apply heat without rcfercuee to the intensity 
of liglit; but if this is not tlio object, forcing should never 
bo commenced before tho spring, in order that tlio fruit 


may have the greatest depee of light when ripening. These 
principles are now generally understood and appi'ocialcd, 
and consequently our peaches, grapes, and other forced 
fruits are oven superior to thosii grown under the dear 
skies of the south of Europe. 

It appears to bo a general rule that pdants from w'nrm 
countries endure with impunity a very high dogruo of 
temperature, while those of more temperate regions aro 
impatient of artificial heat, and hence the difi’iculty of 
forcing tlio plants of northern climates; fur example, tho 
same degree of Iieat in whicli vines liourisli would be much 
too high for clicrrics, which tluw off their blossoms after 
expansion without •netting their fruit. Extreme caution is 
therefore necessary in forcing the fruits of northern climates. 
First, lliH increase of t(‘ni])craturo must he slow and 
gradual, and never at its highest point exceed CO*^ or 06° 
Fahr. witli artificial lieat; air must bo freely iutroduced, 
]>ai‘Uculariy in tine liright weatlier, and Die liouso so cou- 
stnicted as to admit of the greatest possible quantity of 
light, as, for instance, having movable liglits whicli can bo 
taken off and put on at pli'a^-ure. 

The Dutch have long been celebrated .as excellent forcing 
gardimcrs, and as their manner of performing the opera¬ 
tion is jHculiar, a desciijition of it may bo interesting. 
The priucipal feature in tlieir S 3 'stcm is conducting the 
operation chiefly in fi nines and pits luiated witli fermenting 
dung. The ticcs em^duyed in f(»rciug aro generally taken 
from a wall in the open air, planted in a rlcii border of leaf 
mould, and truini'd to a tndlis a few indies below tlio 
glass; here tlie\' remain until they have ripened tlieir fniit, 
after wliicli they arc moved hack to tho wall until w'anted 
ha* lli« same purpose in some succeeding yeai'i they never 
force from tlie Mime plant two yi'ars in succession. Tlieir 
system of employing dung instead of lire lieat gives tliem 
nn excellent oj))>(»rtuiiily of forcing vegetables, such as 
Frcneh beans, endive, lettuce, &c., which are either jdaced 
on, or plunged in, the bed in (he inside of the frame. 

FORD, tho name applied to that part of a river whero 
the water is sufii<‘iently hliallowto .admit of wading through 
it, and tlms crossing over witlioul having recourse to a 
bridge, a ferry, or other similar means of passage. 

Rivers wiiuxc hanks are sleep and course straight oi'O 
r.arcdy fordable, for in such (he water is generally too deep 
or too rapid to admit of fording. Small and regular streams 
issuing from springs in flat countries arc generally ford.ablo 
at all limes and in all parts. Tbo most common cases, 
however, arc those of temporary an<l changeable ford.s, l*er- 
niuiieiit fords, and sucli as arc occasionally impassable, wero 
used long before bridges were coustrueted; and as travellers 
from a dislaneo sometimes on arriving wore unable to 
cross the river, hostelries for their temporary reception wero 
cojihtructcil on tho hanks. Sucli has heeu tho beginning of 
many towns whoso names still comincmorafo their origin, 
as Chelmsford, Redford, Oxford, Stratford, ifec. 

Snell rivers as How t hrougli a loose soil, ns sand or gravel, 
have generally a very winding course, and are almost con- 
btAully shifting their channel. Ranks are at times c.arried 
away by tlood.s, ami others formed in parts that before wero 
deep, so that often the plaee of tin* ford is changi'd. 

lu military operations fords aic of the greatest import- 
mice. Tiu-y arc generally found either in the widest part 
of the river or in tlio direction of the diagonal line that 
joins the Milicnt angle of one side to the salient angle of 
tlie other side. In the first case the waters spreiid out in 
the wider pait of tho bed of I’le river, and aro thcrofore leas 
deep; luid in tho second there Ls always a deposit in front 
of the salient angle, and consequently the w.ater is more 
shallow in those parts. Fords for infantry ahould not 
exceed a depth of 8 feet, and for cavalry that of 4 f<wt- 
These are the extreme depths, and if the current he some¬ 
what rapid it is dangerous to risk fordnig through more 
than 2 feet of water for iufmiti’y aud for cavaliy. 
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FORD, JOHN. «no of tlic later EllzabotUan clrixuia- 
liKtH, WJ 18 of a good Devonshire familv. He w»ie the second 
soil of Tlioiiias Ford of Ilsington, uiid was born in 158G. 
He entered os student of the Middle Temple in 1G02, uud 
lecjiine u successful lawyer, a fairly wealthy man, living a 
sober retired life, in great contrast to some of his brother 
dramatists. Ho took to writing plays as a recreation, 
giving his entire leisure to the work and atmlng at fame 
rather than reward. Ford is an excessively powerful writer, 
but his dramas cuinnot be called pleasant reading. Jits love 
of the horrible and rojmlsive as themes for Ids indignant 
exposure is pushed to morhid excess; for after all a con¬ 
stant presentation of crime and vice, though it bo earnestly 
denounced the while, is not conducive to the atnelioration 
of taste. Ford paints us it were in violent contrasls of 
black darkness and lightning flashes. A squib of the time 
is worth quoting to show the o])iuion of his couteniiporaries. 

*' I>e»i« in a dittnp John t'ord alone was ttot, 

Witii folded arms and melancholy hat.’* 

Tliough Ford was bom under Klizabetli, and continued the 
Fliziibethan style, he wrote principally under Charles I. 
Hu certainly stood among the. chief dramatists of his own 
day. He died in IGSf). Though “Tlie liroken Heart’’and 

I/Ove’s SacriGcc” are genei*ally estc<‘mcd Jiis nuisterpicccs, 
the tragi-comedy of ‘‘Tim Jjidy's Trial” is jjiobably now 
m<»st enjoyed. 

FORD, THOBIAS, a composer of music of gre.at merit, 
was one of tbc glories of the Elizabethan school. Il(‘ 
wius one of the mnsieians of Prince Henry, Ihe eldest 
son of .lames I., whoso death in 1GX2 placed his u>iiiigor 
brother Charles jis Jicir to the throne. 'J’lie date of J'ord’s 
birth is vai'ioiisly stilted, but be di<*d in 1G48. Tbc'rc iirc 
probably few' English melodies better known than liis 
exquisite part song, “ Since first I saw Iby hue,” which 
is one of the greatest favourittis with our clxnul soclclies to 
this day. The work containing this and other gcuns 
has also niucli instrumental music for lutes and viols, 
chiefly various dances, as pavciis, galiaids, tliumpes, and 
such like. 

FORK, in nautical language, that part of a ship which 
goes ill advance of the stern. J'ore fry'/signifles the 
whole length of tbo bhip. 'nm^foremasl is the most fiir- 
ward ma.Ht. Tbc furecmlle is lliat part of Ibo upper deck 
of a ship forward of the foremast; or, in a mcrcliaiit vessel, 
th«' forward ])art, under the deck, wlicre the sailors’ quar¬ 
ters are appointed. 

FORBCliOSURE OF MORTGAGE. A mortgage', 
or any person claiming an interest in the miu’tgage niuhir 
liitn, eau compel the mortgagor, after bre.ach of the eon- 
dltlou in the deed (that is, non-payment of jirincipal and 
interest at the time staled), to K'dceni, «.e. pay oft’, the 
mortgage by a certain day, or in default be foreclosed or 
debarred from his equity of redemption. This is now done 
by an action of f« >reu1uxure. 

The courts usually show considerable indulgence to a 
mortgagor who has any prospijct of paying, and an infant 
mortgagor is given a day to show cause w’ithin six months 
after attniniog his majority. See also Mortoaoi:. 

FOREIGN ENLISTMENT ACT. I'he fln>t h>gis- 
latiou on this subject was the 211 Gen. 11. c. 17, wbieli w.as 
jiassed to prevent liis Al.aje.sty's snbjc'ets from serving as 
officers under the Freucli king, and for obliging sucli os 
should accept commissions in the Scotch Rrigudo in the 
service of the Statea-gcncrnl of llic United Provinces to take 
oaths of flllegiaiice and abjuration. Two Acts were also 
jjassed in the some reign referring to the king’s Irish Mib- 
jects, and the 9 Geo. 111. c. .SO was an Act to prevent the 
enlisting of his Majesty's subjects to scn’c without his license. 
Hy the 59 Geo. 111. c. GO, known as the British Foreign 
Knlistmcnt Act^^all the above Acts were repealed, and fresh 
„CDactmcnt8 wore made which continued to be the law on 
the subject for many years. 


Tbo case of the vessels fitted out from Fingland for tlie 
Confederate States of America during the Civil War, caused 
great discns.sIoii, and thoroughly ventilated the principle of 
the Foreign KnliMmcnt Act; and immediately war was de¬ 
clared hetweeu Franco and Gonnany in 1870, an Act was 
])assed which went far beyond any law previously in forco in 
any country, for the purpose of enforcing nontrality, and 
involved a total revolution in the ideas of English statesmen 
with regard to the duti(M4 of neutrals. The chief pro¬ 
visions of the Act are, that a penalty of fine and im- 
prisonmeiil, or both, nt iho discretion of the court, may bn 
imposed for enlistment in the military or naval s<*rvicc of 
any foreign stale at war with any state at pciico wdtli her 
Majesty, or inducing any other person to accejjt such 
service. Simibir peiialties are Imponed for leaving her 
Maji'.sty’s dominions with intent to sei^'e a foreign state, 
or for einb.irking persons under false Representations as to 
service. Any master or nw'iier of a bhip who knowingly 
receives on board his ship, within her Miije.sty’8 dominions, 
any person illegally enlisted under any of the circumstatice.s 
above, described, is made liable to fine and iinprisoumeiit; 
Ids ship may be <l(!tained till nil tb(> penalties have been 
paid, or seeiirity given for them; and the illegally enlisted 
pei’Koiis are to be taken on bliure, and not allowed to ix'turii 
to tlic ship. 

Hut the most ini crusting and inqiovtant division of the 
A('t is that which i*eI.al(‘S to ilh'g.al sbipbuilding and illegal 
expeditious, and wbieli it is Imped will save tins country 
from the neci'ssity of again paying such a sum for datnngca 
as W'as handed to America in 1879 under i\\^ AlahanKt 
arbitration award, made in tlie jirevioms year. As in tho 
previous Act, it i.s dcclareil to be un olFenee to commission, 
equip, or de.spatcb .'iny .ship with intent or knowh‘dgi% or 
having rea.soiinble cause to believe, that, the .same w'ill bo 
employed in the military or miva! service of any foreign 
state nt war with any fricmdly state. Tlio ofl'endcr is 
punishable by flue and imprisomneut; aud the ship, with 
the equipment, is to In; ludd forfeited to her Majesty, But 
over and above this, the new Act embodied a provision, 
making lliu building of a vess(*I under such circumstances 
.an oll’enee in itself; and what is more, the onus of disproof 
lies with the binl<|er. Further, it is declared an offence to 
augment the warlike force of any shij) for ihe use of a 
belligerent. These elauses arc intended to check the prac¬ 
tice adopted during tin; Ann*rlc.an War, of building or 
fitting ont a vessel in this country and then sending her 
either out to sea or to some othi;r neutral port to lake uik 
board an .nminment sent to meet her in sumo other ship. 
I'ln; defects of the la>Y w'cro strikingly illustrated in tbo 
American Givil War by the two east's of the Aluhanta and 
the two ironclad rams tScorpiun and Wi/vcrn. While U»c 
former escaped beeauhc the authorities hud no instructions 
to seize her, even though her inteudeii use and dcstinatiou 
were perfectly notorious; in the other instance, the govern¬ 
ment took the law into their own bands, and arbitrarily 
seized tbo rams on their own rusponsibility. The law U 
now snflicient to meet all eases of ibis description, and to 
spare the authorities any necessity of straining it in order 
to discharge' the obligations of a neutral. This branch of 
the mcasmi; is comphded by two other elauscxs, enacting 
that illegal ships shall not be received in British ports; and 
making it an offenee, punishable with lino and imprison¬ 
ment, to prepare or fit out, or in any way assist in preparing, 
any expedition to proceed against a friendly state, all shipK 
forming part of such an expedition being forfeited to tho 
crown. 

A special power is given to the Kcerutury of state, or 
chief executive authority, to issue n warrant to detain a 
ship if satisfied that tliero is a rc.asonable and probablo 
cause for believing” that it is being built, equipped, or 
despatched for an illegal purpose. Tlie ‘‘local authority” 
may also delaiii a suspected ship until reference can bo- 
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luailc to tlie secretary of stale or cliicf executive auiliontr. 

» w 

'I'ho Hocrctnry of state may issue a search warrant in any 
ilockyard In the queen's dominions. The decision of the 
iinjMjrtunl question whelher a ship is or is not rightly sus¬ 
pected is withdrawn from the coftiiizniice of a jury and 
sulmiittod to the eonsidcrallun of a jud^e. 

The export of arms from a neutral country to bclIigcT- 
ents has been a question more dilHcMilt of settlement; and 
llie (danse on this siihjet-.t in the? treaty of Washiupton 
foinicil matter of controversy between the Rritisli and 
linited Slates governments from lt<71 to 1876. Se»j 
IXTKRNATIONAI. LaW. 

FORELANB, NORTH and SOUTH, two lieadlands 
of Knglniid, in the county of Kent, about 1-i miles apart, 
'i’hey form lofty chalk elilTs, and aro provided witli light- 
houseSy one on the North Foreland 184 feet, and two on 
tlie South Foreland, respectively 372 and 275 feet alMJve 
the sea. Ulootly Fmebmd, or Fjivland, tlie extreme nortli- 
w(‘st promontoiy of the county of J)oiH‘gal, Ireland, is 38 
miles long, north to south, and 3G miles broad. 

FORESHORT'ENING is a term applied fo the 
inc'thod or art of presenting objects, by iiieans of drawing, 
that are .‘ipproaeliing the eye in an almost dlrei-.t line, us 
tliey really are. The lines of pers^iec^tive, under these cir- 
<-nmstaiUH*s, will u]»peai* niuedt nhorienedj and the speetatew 
will see little more tlmii the ^fore end, or that part which 
is nearest to him. 

FOREST. an extensive tract of ground overgrown wltli 
trees and iindcrwt)od. Trees, like all other vegetables, 
jequire, according to their several natures, and independent 
of buitahle soils, dillerent inodifieations of heat, Ilglit, and 
moisture; eircuinstanees which, so far from being influ¬ 
enced by latitude alone, are much luonj depcnulent upon 
ill© height above tlie level of the sea, its vicinity, and other 
circumstances, than upon proximity to or distance from 
the equator. ITiindioidt slales that, whether we ascend 
from the. plain of Orotava to the top of tlie Veak of Tene- 
rifle, or from the shores of the Pacilic to the summit of 
tlie ^le.xicnn Andes, we find difleretit zones of vegetation, 
an which the succession of forest-trees follow's generally 
the same order that is observed in passing over the surface 
of the e.arth from the equator tow’ardfi tlie poles. 

'I’he British Isles, like, other countries of Europe, were 
in former times much more abundantly covered with tim¬ 
ber than they arc at present The increase of population 
tiuids to the destruction of forests by causing a demand for 
the productions of arable land. But Ihnngh w'c have now 
liurdly any forc.ils of considerable exbmt, llicre are, jicr- 
haps, few countries over which timlicr is more equably 
distributed. Woods of small extent, cojipiccs, clumps, .and 
clusters of trees are very generally distributed over the 
face of the country, which, together with the timber hr.at- 
tered in the hedgerows, constitute a mass of w'ood of no 
inconsiderable impnrlaucc. ScotVand eontains forests in 
Aberdeenshire and Inverness-shire. Ireland is almost 
without forests. 

In Norway the mountains are covered with wood—bireh, 
maple, pine, and lir forming immense fort^at8. The lir, 
sometimes attaining a bciglit of 160 feet, is in great e.sti- 
mation for musts and building timber. In the regions of 
moderate elevat^n arc aspens. The good lands have some 
fine forests of (laks. The forests of Sweden are similar to 
those of Norway. In Uentnark tlie existing forests cover 
but a small area, but great etTorts are being made to in¬ 
crease their extent. The timber of Holland consicts of 
beech, fir, poplar, and ash; willow grows along the canals, 
and the coppices are of maple, ash, hornbeam, bireli, and 
beech, with a slight portion of onk-busbes. In Germany 
juid Austria the forests arc estimated to cover about one- 
third of the whole surface, though some consider this esti¬ 
mate too large; they comprise most of the usual varieties 
of timber trees. 


Swiizerlund is abundantly wooded, particularly with tho 
coiie-bcarlng trees. Oaks are found occupying a region 
which rises to the lieight of 2800 feet above the sea, bo- 
yomi which, and to the height of 4000 feet, there are 
hcecli woods; the firs are found at the height of 5500 feet. 
Franco has many fine forests, though hardly Kufiicient for 
tlie consumption of a country where wood is the chief com¬ 
bustible, and where the state of the arts and general civi¬ 
lization create a constant demand for large timber and 
wood of every kind. The variety of climate and position 
in that coniiti-y is, however, favourable to the gn>wth of 
all kinds of Eurojic.aii mid many exotic trees. The woods 
me pretty generally distributed over the country. Italy, 
Spain, and Portugal are all ratlier deficient in forests. 
European Turkey has tine forests of oak, elm, pine, plum, 
a])plc‘, pear, eherry, apricot, inuplc, syciimore, walnut, 
chestnut, and l»ei*ch trees. 

Of an the countries of Kuriqie Russia is the most 
.•ihundaiitly provided with timlier; and her forests would 
he an almost inexhaustible snunte of wraith if it were pos¬ 
sible for tlio government eflcetnally to protec-t them from 
(lehtrnclion. In 1802 regnlatunis fur the preservation of 
the forests were established ; but such is their extent and 
tliat of the country, that it is next to impossible wholly to 
prevent the waste of wood. There arc 200,000,000 of 
acres e.xclusivuly covered w'itli pine and other cone-bearing 
trees, without count ing oaks, maples, beech, poplar, horn¬ 
beam, ami bireli. Poland is, fur its size, nearly as wri) 
supplied wi'.h forests ns Russia. 

In Asia Minor, Blount T.'iiini.s is covered with fore.stB of 
cypress, juniper, and savines. Oaks and fir abound in tho 
forests along the Black. Sea. Trees of all ihe.sci kinds 
occur in the Caucasus. l*ersin Jms few forests except 
.among the mountains near the Caspian. Arabia has none. 
C^'utral Asia is too little known to yield ns much inforina- 
tioii n*sp(;cllng its forests. £iiberia has «omo vast forests 
of the huvder kinds of trees. China, Japan, and Corea all 
possess iimnenso forests in their mountainous districts. 
India, both within and beyond the Ganges, is rich in wood. 
There uro wliole forests of the bamboo, which sometimes 
attain a height of 60 feet. Coe.on-nut and palms of nil 
kinds cover large tracts. Hero arc W'Oods of oak, fir, 
cypress, and ]iojdar; there of m.angoes, banyan trees, 
uvarias, robinias, saudnl-wood, the lately introduced cin¬ 
chona, &(', N(;ur]y .all the Kastern islands are rirh In 
forests, Australia ex<*epled. 

All recent travellers in Afric.a characterize the vegidn- 
liuii uml forests of that continent as ricii beyond all de¬ 
scription. Senegambia, Guinea, and Congo are covered 
with foresLs, which consist of the baobab, of palms, 
robinias, sycamores, sandal-wood, tamarinds, bananas, 
oranges, limes, and pomegranates, Tho tamarind and 
cedar, wliich grow in the greatest profusion on the borders 
of tho Gongo, furnish timlM*r of flic finest quality. Abys¬ 
sinia has abundant winids. Tho Atlas mountains are 
covered with magnificent forests, producing a variety of 
oaks, the mastic tree, the cypress, &c. The island of 
Boriu'o also has immeuse forests. 

Aineriiva is, of nil p.art8 of the world, the most thickly 
covensl with wood. Tho territory on the north-west 
coast, purchased fi*om Russia by the United Slates in 
1867, is ulmndantly stocked with fine tiinbiw; pines 300 
fiHjt high and 45 feel in circumference, Canadian poplar, 
alders 40 feet high below the branches, birch, yew, black 
and common oak, American nsh, sycamore, sugar maple, 
cypn'sses 24 feet in circumfercnco, and willows. Canada 
contains immense forests, but reckless commercial destruc¬ 
tion has caused a serious decrease. Most of the British 
North Ainerienii territoilcs are well wooded, Tho United 
States are fairly wooded, though it is doubtful if any more 
dcKtrnction of timber would bo safe; fliat portion, how¬ 
ever, still covered with the primitive forests contains an 
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iiniwciwc variety of tvcos, Tliero are about forty diflcrcut 
IcindH of oak, fourteen of pine, ccdur, cypress, larch, several 
maples, hircb, asl), beech, iron-wooil, bombeam, hickorj', 
wild-cherry, and apple; mulberry, poplar, willow, maf^no- 
lias, elm, chestnuta, Oregon, Mexico, and 'J'cxas liavo 
all splendid forests. The W(‘st India Isbinds are for the 
most part only moderately wooded. In South America 
the Caracas possesses inexhaustible forests, and so Iiii1e<Hl 
do most of tlic South American states. The forest region 
of the river Amazon and of the uj»per Oriiioen, acconling 
to Humboldt, covers an urea of about 711^000 stjuaro miles. 

From the aliovo rapid sketch of the forest lauds of the 
glolw It ujipcars that they still cover a great portion of its 
surface, and tlieir inilrn'iicc Is both direct and indirect. 
The direct influence is the diinimiHon of temperature, 
effected, according to Humboldt, “(1) by Ke.recniug tin* soil 
from the Lent of the sun’s direct rays; (2) by the power¬ 
ful evaporation of moisture from the leaves; ana (U) by 
the immense surface wiiicli tliese same leaves ofler to tlm 
cooling process of radiation.” I’hc indirect iiiliucncc is llu! 
preservation of tliat due circulation of moisture l)y wiileh 
the fertilizing rivers of the earth’s surface are furnislM*d 
with a pcrcnniiil supply of water. Such, indeed, tlie 
im])Ortuneo of forests in this respect, that if it were jmssible 
to annihilate at once all the forests tliat now exist, lli<* 
earth would be no longer liabitable. The lain which falls 
in the niountains, no longer nncslcd by tin? tninks and 
roots of the trees, would not liavn tiiiu; to porcobtic through 
tiio soil and fissures of the nicks to supply th(> reservoirs 
of springs, imt would flow down in devastating torrents, 
leaving the wal<T-courscH dry as soon as tlic r,aiu had 
ceased. This has been expcrltoiced in many places where 
the heights have been denuded of fheir forests. Fspej'ially 
has it been tlic case in some jmrts of Spain, where millluns 
of acres of once fertile lam! have been converted into dry 
and barren wastes. The l*o now transports three limes us 
much sediment ns formerly, the increase being ebiefly due 
to the destruction of the forests, and the consequent in¬ 
creased denudation of the Alps. French engineers esti¬ 
mate tliat the delta of the Rhone has advanced at a rate 
far greater than it dul previous to the eultivuliuii of its 
valley. In the KuBtem United Stales, wherever a moun¬ 
tain slope has been stripped incipient ravines qiiii'kly form, 
and enlarge with snob rapidity ns to excite the attention 
of geologists. This is especially the case with the sandy 
soils of Maryland, Georgia, and Alabama, previously covered 
with pino forests^ The black earth of Itussla, one of the 
chief sources of the agricultural wcallh of the empire*, is 
quickly cut up into luigo ravines, and the finest soil in 
Enrope is being rapidly carried away 1o increase (Ix^ deltas 
of the Volga and the I)on, and to silt up (be Sea of Azov. 
During the great floods of ISfiO and IKGH in France and 
Switzerland the wooded soils alone escaped being washed 
away. The immunity of the jirovinces of Brescia and Ber¬ 
gamo from damage ly the gi eat floods of 1872 was chiefly 
doe to forestal improvements. During ten years tlic de¬ 
partment of the l/owcr Alps lost 61,000 acres of cultivated 
soil from the effects of torrents; and llu* clearing of the 
forests of the Ardbclio has resulted in the covering up of 
70,000 acres of good land with barren sand and pavel. 
If forests were generally destroyed, even w^orse results than 
these would occur ; lakes, for want of supply, would be 
dried np ; and as no waters bnt those of the ocean would 
then exist, tlio atmosphero would be deficient in moistnre, 
no vegetation conld exist, and the animal world would 
perish with thirst, hunger, and heat. Forests are thns of 
primary importance in the economy of the globe, independ¬ 
ent of their utility in a thonsnnd arts which arc necessary 
now to our comfort. 

VOHB8T FLY (^BippohoKca egvina) is an insect 
belonging to the «rdor Diptkra. In tbc forest fly, as in 
others of the same suborder (PuriPAitA), the eggs arc 


hatched in the body of tbc paront, and the larva is nourlhhed 
and undergoes its change into the pupa state in the same 
situation; in this state it is dopusited by the parent. The 
forest fly is abundant in Hampshire. It is well known 
for its attacks on horses, I’lic only way of removing 
the pest is by picking it off, so flrinly docs it fix itself, 
clinging by its liook-like claws with the utmost tenacity. 
The organs of the mouth arc well adapted for piercing tlie 
skin and sucking the blood of its victims; they are con¬ 
siderably niodilicd from tbc typical structure of the DiptiTa, 
Wlicn these insects arc placed on the ground after being 
<iimght, tlx'y run with conbidcrahlc speed sideways, like a 
crab, to which in reality tlicy hear u considerable degree of 
rcscmhlance. Tht‘y are small insects witli long wings; 
the general c-<'lnur is brown. Tliey have^ a i*enmrkably 
tough bkiu, which renders it a matter of difliculty to kill 
them. The forest fly attacks other quadrupeds—asses, 
sheep, and oxen. 

FORKST laAWS. Tlic earliest appearance of fon^.st 
law in England is an edict of Canute to this effect—“ I 
will (hal every man he entitled (n his hunting in wood and 
field in his mvn possession; and let every one forego my 
hunting, take notice where 1 w'ill have it untres]»assed 
upon, under penally of the full trUe t^fme).” After tli<» 
Kornmn conquest the royal forests were guarded with 
much strictness; their number was extended, and jiossibly 
in honn* cases (licir bounds enlarged; and finally, then* 
w'ns ostablislx'd a new system of laws and of courts for 
their administration, by and according to which not only 
all offences touching the royal foH'sls W’crc tried, but also 
all jiers<ii)s living upon these properties were generally gov- 
tTJietl. Tliis is the system or code that is properly called 
the forest hnvs. The rouqueror is said to have possessed 
in diffen-nt parts of England 68 forests, 13 chases, and 
781 parks. He assumed that hunting deer was a royal 
privilege—h« “ loved the tall deer ns iX he w'ero their 
father,” as the English Cbrouicle says bitterly—and took 
the forest almost ns his private property. Trespassers 
wviT beverely punished—often with Io.sh of right; lai'ge 
tracts of land wrwe afforested and their inhabitants driven 
l^^v.^y. William Rufus even exceeded his father in strict¬ 
ness, and Henry I., in liis charter of lilwrties (1100), 
specially nduscs to yield las forest rights (Stubbs* “ Select 
Cliarters,” 101); ho even made some new foirsts, which, 
howTver, his successor Steph(‘n found it wise to rostore. 
It W'as Henry T, who established tlic forest courts, held for 
a long time witli great regularity. The system, when per¬ 
fected by the excellent business arrangements of the prac¬ 
tical Henry II., ran as follows, the l.isL “ court of justice 
seat” being held by the Earl of Holland in Charles I,’.s 
time, and other courts continuing irregularly till the Revolu¬ 
tion of 1688:— 

The IFoorfwjofc, or Court of AltachmfnUy\iAA every 
forty days to Inquire into offences against vert and veniioti 
(».£., against trees and game). 

I’he Court of lieyard^ held every tliroc years for the 
mutilation of dogs by cutting a claw, or tho bidl of Ibo furo- 
feet, to prevent their hunting. 

The general Court of Su'tinmote, hold thrice a year. 

And finally, the Court of Justice held before tho 
Chief-justice in Eyre, for the formal trial ^ all coses con¬ 
nected with the fon*sts. 

Hcniy II. held pemmal visitations of tho forests in 1167 
and 1175, and in 1184 issued the great Ahhizc of the 
Forest at Woodstock, a very severe code—enforcing alsc^ 
Atteiidnneo at the fon‘st courts abovo mentioned. The 
fines for non-attcndancc grew to bo so excessive that in 
articles 44, 47, and 48 of Magna Carta dwellers outside 
the forest were specially excused. The charter also pro¬ 
vided for an examination into forest laws, ^ all bod cus¬ 
toms” connected with which were be abolished.” The 
great Charter of the Forest of Henry III., 1217, also 
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promised amendment, and did actually aboliHli the punish- 
incuts of mutilation and of death for forest ofTenccs. But 
this charter was so often infrinj^d that Edward I. was- 
culled upon to specially promise reform in 1300, and 
with his usual promptness this was done in 1301. At flni 
accession of Edward III. thu forest laws wtTo n^ntn 
solemnly revised and tlndr severity reduced, and the forest 
courts W'cre brought under the control of the King’s Bench. 

For the antiquity of the royjil forests in England “ the 
hest and surest argument,” says Coke (4 Inst. 

“ is that thn forests in England, being sixty-nine in iium- 
her, except the New Forest in Ilampsliiro, erected by 
William the Conqueror, and Hampton Court Forest, by 
Henry VIII., and by authority of rurliarneiit, are so ancient 
as no record or history doth make any mention of their 
history or beginning.” 

The four princij>al ft»rcsts in England wve accounted to 
be the New Forest, Sherwood, T)eiiu, and Windsor. Among 
the others were Ep])ing, in Essex; Itaitmoor, in Devon¬ 
shire; Wickwood, in Oxfordshire; Saleey, Whittlcbury, 
and Rockingham, in Northamptonshire; Waltham, in 
Lineolnshiro; Richmond, in Yorkshire, &,e. 

Tlie oppressive powers vested in the crown by the forest 
laws, after having to a great extent long ceased to be ox<t- 
ciM'd, were revived by Charles I., who extended the bound¬ 
aries of tln! forests, ami by levying heavy fines endeavoured 
to turn llimn to account in rtqjlenishing his empty ex- 
(djeqiier. Tliis was one of the grievances to which tijc 
Long Parliament directed its earliest attention; and since 
the passing of Uio iR Clnir. I. r. IR, the old forest laws 
may bo considered as practically nbolislu'd, and the oilices 
cciimecled with their adininistrulion and execution am now 
sin<*eurcs. 

FOREST MARBLE is the name given to a series of 
hods forming the uppermost member of the Croat Oolite, a 
division of the Lower Oolite. 'J'hcse bods are for the most 
part shoily limestones, passing occasiouallr into marble, 
but a w'ell-marlced clay bed (the Bradford clay) oee.nrs 
among them. The series attains a thiekness of 4C0 feet 
in Dorsetshire, but tiiins away towards the north and east. 
Among its fossils oysters arc very abundant, Pee.tens 
(scallops), Avicuhe, Terebratulffi, IVulacrinites, and scvciJil 
iirehins occur; A}nocrinH$ rotwhilun (a 8e.a-lily) is espe- 
eiaily characteristic of the Bradford ol.ay. 

FORESTALLINQ, ENGROSSING, Ao. Knrfroia- 
ing was the oficnce of pureliosing large quantities of any 
commodity in order to sell it again at a higher price. There 
were numerous statutes Against this olTencc, and it was 
also an oflbnce at common law. The English were not 
singnlar in this absurd species of logishition. 

Foreatallingy also an onene4? at common law, is de¬ 
scribed in a statute of Edward VI. to bo tho buying or 
contracting for any merchandise or victual coming the way 
to moi'kot; or dissuading persons from bringing their 
goods or provisions there, or persuading them to enhance 
the price when there. 

“ JlegTuting” Bays Blackstonc, “was described in the 
same statute to be buying of com or other dead victual in 
any market and Belling it ag.ain in the same market, o’* 
within four miles of tho place. For this also enhances the 
price of provisiems, ns every successive seller must have a 
successive profit.** As to engrossing, Blackstone remarks, 
“ This must of course bo injurious to the public, by put¬ 
ting it in tho power of one or two rich men to raise tho 
price of provisions at thoir own discretion.” 

Notwithstanding tho reasons givtm by Blackstone, all 
those offences were abolished by 7 & 8 Vick c. 24, entitled, 
an Act for abolishing the offences of Forestalling, Be- 
grating, and Engrossing, and fur repealing certain Statutes 
passed in restraint of Trade. Tlie English statutes which 
were repealed extended from the 51 Henry III. to the 5 & 
6 Edward VI. c. 15. 


FORESTRY or FOREST SCIENCE constitutes a 
separate and distinct branch of education, w'Jjich originated 
in (Germany from the increased scarcity of wood. In the 
forest academies are taught botany gcaierally, minemlogy, 
zoology, chemistry, surveying, mensurutlon, moclmnics, the 
methods of resisting the encroachments of sands, draining 
and embanking, together with tlie care and chase of game; 
and also the laws and regulations of 101*681 administrutiun. 
Germany is far in advance of other countries in the com- 
]dcU'iiehs and cilicioncy of its forest supervision. As far 
as possible property rights in forests are acquired l»y tho 
goveramunt, or it Ls secured that forests shall he managed 
by government officers. Tho superintendence is conducted 
on Hcicntilic priihnplc.s, the forests being survi'ycd, mapped, 
valued, and divided into blocks and complexes; working 
jdauB arc th(‘n jtrepared fur their management, after the 
most accurate and complete information has been obtained 
eoneernlng everything in any way connected with or bear¬ 
ing oil the forest in question; with regard to the timber 
itself, the soil, the eUiiiate, tlie temperatnre, the prevailing 
winds, the grazing practicabilities,legal rights, or any other 
of the many necessary details; and when oiic(? drawn up 
they provide for every contingency in the suec-essful work¬ 
ing of the forest for a long period of years with an accuracy, 
a perspicuity, and an attention to llin minutest detail it 
would seem impossible to exceed. Even after acquiring 
rigldH, the government do all in their power to make tho 
forcht-Iaiids generally uhcfnl. Where iho growth of tho 
trees places them beyond the leaeh of injury, rattle are 
freely admitted, and in all cases where it is practi(‘ublo tho 
woods arc thrown open for recreation. The foresters, even 
in tho lower ranks, arc highly educated in tlieir special 
line. They are not only at lioine in tlio more immediately 
pra( tioal hranehes, hut they understand much about 
diseases and insect plugiicK, and tho remedieB for them, 
and are masters of mechanical woodcraft. 

Tho fiiresls of India extend over an enormous area, the 
po])ulation depending largtdy on these valuable resources. 
Inquiries made some years since showed that a system of 
wanton vs'aste and destruction had provailed, the ill effi'cts 
<jf which could hardly bo repaired in generations. Tho 
goveriiuieiil then interposed, passed Borne Btringent forest 
law’H, organized a corps of experienced foresters, chiefly 
trained in the French Forest School at Nancy, to 
take, the matter in hnnd, and to these the charge of our 
Indian fon‘sts is now confided, ns also arc the forestral 
domains of tho crown, ospcciuliy at Windsor and in the New 
Forest; but England still remains in a very unsatisfactory 
condition as regards training in the Hciencc. 

The wood frcjin forests is applied to tho various purposes 
of liousebuilding, shipbuilding, mill and wheel work, fuel, 
i&c.; and the study of its fitness for these purposes forms 
a part of forest science. 

Tho great pcslilcuci's which have for more than a quarter 
of a century bo sevendy smitten two important Bonrc(*s of 
human food and clothing—the potato and the silkworm- 
have also been carefully studied, and with no small degree 
of SUC.CCSS, by those wbo devote themselves to tho science 
of forestry. A useful and interesting work on this subject 
is ‘‘The Forester,” by Dr. James Brown, published in 
London in 1883. 

FORESTS, FOSSIL. Remains of tho growth of 
forests arc found abnndantly in tlie cool measures, and in 
most of tho formations of stratified rocks of recent date. 
Several instances are recorded of forests having been sub¬ 
merged in historic times. Sometimes, as on the coast of 
Devonshire and on the shores of tho Frith of Tay, they are 
exposed on the surface, stretching from high-water mark 
to for below tlie furthest limits of low water; or they are 
exhibited in section, as in the clifis of Eastern Norfolk, 
where, resting on tho chalk or crag, ther»>is a stoatum in 
which the spools and roots of the trees stand in thoi'T 
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nutunil position, the trunks liaving been broken short of 
and emboddod with their branches and leaves. This 
stratniii is covered with fresh-water beds and drift. Fossil 
forests contain trunks, stems, brunclies, and leaves of trees 
resembling those growing upon the land. The vegetable 
stratum is sometimes a bed of peat and moss. GeuloglstH 
refer to the variation of the relative level of land and water 
:is a cause that might produce tins plicnomcnon; and 
mentions one instance where it might have occurred 
by tlio washing ont and removal by the tide of a gravelly 
Btratum supporting a peat bed. 

FOR'FAR or ANGUS, a county of Scotland, Is bonnded 
cast by the Geimaii Oirsui, south hy tho Frith of Tay, 
west by the county of Perth, and north hy those, of 
Aberdeen and Kincardine. It li<*s between 515“ 27' and 
57'' N. lat., and between 2" 2(i' and ii" 22' W. Ion. The 
greatest length, north to south, is about 35 miles; tho 
greatest breadth, east to w<'ht, alwuit 36 miles. The area 
is 8JI0 square miles, or 563,266 acres. Tlie pojmlation in 
1881 was 266,3(50. 

There are four natural divisinns of the surface. The 
first is the (irampiau district, which coiujirises Houiewliat 
less than the norlli-wcfetcni half of the county, and exhiliits 
n tract of irregular nioiuitain ridges, wliieh for the most 
part have u sliallow inooriNli soil, .and arc covered with 
short heath and lai'go tracts of jieat moss; hut numerous 
valleys hy which the} are intersected are fertile and 
X)icturcsque. Some of the (Jrampian Hills exceed 300(1 
feet in height, 'i'he s(‘eond division is formed hy the 
great valley of Strathmore, or llowe (hollow) of Angus, 
which extends across the centre of tJic county from south¬ 
west to north-east. The llilrd division consists of tho 
Seedliiy or Sldlavv Hills, which run jiaralhl with the great 
chain of the (iratnpians, from tlie south-west extremity of 
the county. The fourth division is the maritime ilistriel. 
Included between tho Sidlaws and the shores oT the 'I'ay 
and the ocean. This tract is generally very fertile, under 
high cnitivatlon, and adorned witii numerous villages, 
plantations, farm offices, and eh'gant villas. 

The Grampian UlUs oi'o of voided geologutal charae.ter. 
They eoiiHlst of granite, having frequently topazes and 
rock crystal in their cavities and fissures; gneiss, with 
quartz, mica-slate, and garnets; limestone, large beds of 
slate, porpiiyi’y, veins of Icad-orc. On the declivities 
of flic Grampians an; found slate, greenstone, b.asalt, lime¬ 
stone, sandstone, amygdaloid, and other varieties of rocks, 
in tho Strathmore district, besidos breccia, rubble-stone, 
and other soft strata, there was formerly a doe]) sliell- 
iiiavl, whicli was procured from heneatli beds of peat- 
inoHR at tlie bottom of several ancient loclis drained cinefly 
for this purpose; namely, the lochs of Kitiordie, Lundie, 
Logic, and Itestennot. From the undmined lochs of 
Forfar, Rcscobic, and Bnlgavics it was dragged up by 
moans of iron scoops worked from boats, and was used fur 
manure. It Is not now so used, being nearly exhausted. 
Iron and pipe-day oeeur in tliis district. Tlic Sidlnw 
district is composed chiefly of sandstone interstratifled 
with indurated clay, and coveml with various kinds of 
basalt, greenstone, and porphyry; it contains in diflerciit 
spots de])osits of llinestone, sundsloue, cluy-marl, lend, and 
copper; and Bpccunens are met with of quartz, jasper, 
agate, and onyx. The maritime district contains beds of 
sandstone and extensive qnarrieH of limestone. Fragments 
of granite from the Grampians lie strewed about tlio lower 
ground. Coal of an inferior quality has been traced a 
little to the west of Arbroath. Tho poor, who cannot 
obtain coal witiiout difficulty, procura fuel peat, brushwood, 
broom, and furze. 

The soil, which is various, ranging from the finest 
alluvial to tho moorish, rests mostly on tho old red sand¬ 
stone and tho tran. 

» This county has about 40 miles of sca-coast. Formerly 


tJjcrc were few pniisbes without a lake. The number is 
now mucli reduced. Some liavo been drained to gain an 
extent of arablo land, i)ut many more have been wholly or 
partially drained for tho sake of the rich marl manure 
beneath their beds. Tho following arc the principal of 
thoso which remain :—I-<och I^ee, Liutrathen Locli, Forfar 
Loch, Loch of Rescobic, and the Loch of Montrose. Tiic 
rliief rivers of tlio county arc tho North Esk, the South 
Ksk, the Isla, the Dean, tlie Lunan, and the Diglity; none 
of those are large, Forfar is very well supplied with rail¬ 
way ucuoininodittiuii. 

Tlie most important risers are:—the Isla, which rises 
in the Grampians, nnd after a Kouth-cast and Bouth-west 
course of 41 miles, cliiefly liciwctMi the <‘.ounties of Forfar 
nnd Perth, discharges into the Tay; tho South Esk, which 
also rises in the Gruinpiatis and flows east throngii Strath¬ 
more, discharging into Montrose liarbour after a course of 
about 40 milub; and the Norlii Ksk, which issues from 
Loch Lee and empties itself into the North Sea about 3 
mileR north of jMoiitrose after a south-east course of aixmt 
25 mil<‘S. Numerous trees found in tlie mosses nnd marshy 
ground, consisting of enormous oaks, ashes, elms, and 
bireliea, indicate that formerly tho lower jiart of this 
eoiinty was covereil with forests. Some of the Gram]>i.'tii 
glens are partially clothed with oak and hazel coppices 
and natural lurches; and others are covered with tliriving 
plantations, but trees do not grow on the higher parts of 
the mountains. 

'I'lio great variety of elevation in tlie maritime, inland, 
.and alpine districts causoH a corresponding variety of 
cJiiimtc. On the liigh lands among the Grampians, where 
tho snow lies on the summits during the greater jiart 
of the year, the air is generally cold and piercing. In 
flic great midland valley, and in the sheltered parts of the 
maritime district, tlic climate is comparatively mild and 
genial. On tlio const tlic easterly winds are occasionally 
very severe. 

About a century ago a great proportion of tliis county 
was in tlie hands of a few ancient families; but since the 
introdnetion of trade nnd manufactures landed property 
lius ciianged owners very frequently, and has become much 
mure minutely divided and more equally distributed. Tho 
farms are geueraily of moderate size, and leased for iiino- 
tcen years, ami the farmers are men of skill, intelligence, 
and capital. Man}^fai*m buildings Imve been rebuilt and 
improved, and agriculture lias probably advanced more 
than in any otlier county during tbo last fifty yeoi's. The 
land is now thoroughly well drained and manured, and tho 
best and most improved iinplemciits are in general use. 
According to tho last published oflieial agricultural Rta- 
tislias there arc 264,000 acres—or nearly half tlio entire 
area—under cultivation. Tlie chief corn crops are oats 
and barley, and of green crops turnips and potatoes. Tho 
number of cattlu in the county is 45,000, and of sbee|j 
125,000. The ancient breed of horses In this county, 
commonly called garrnns, is small but hardy, and capable 
of enduring much fatigue. They are still numerous in 
tho Grampian district. Their colour is gray, and they 
feed chiefly on tlie stunted grass which they find on the 
sides of the mountains. The cattle were formerly diminu¬ 
tive, but have been wonderfully improved of late years, 
and large numbers are now exported. The orifpnal sheep 
were tho small white-faced breed, and a fow flocks still 
remain in the remote districts of the Grampians, but 
generally they aro much crossed with the block-faced 
breed of Tw'oeddnic. Game is plentiful; wild roebucks 
traverse tlie extensivo plantations nnd glnns of the Gram¬ 
pian and Sidlaw bills. Tho Alpine hare, whose fur in 
winter is Bnowy white, is found on tbo highest parts of 
the Grampians. Otters frequent the rocks on the coast; 
and during the fishing season porpoises frequent tho 
mouths of tho rivers, and destroy krgo numbers of fish. 
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Forfar is th« cliiof seat of the coarse linen aiul jute 
manufacture iu Scotland, vnIucIi is carrh'd on principally 
nt Omulee and suiToniHliiiK places. There ant a lar^e 
mnnher of ironworks and onjpnc fuotories at Dniidco, and 
aron slupbuildin;; is also curried on in that tow'n to a 
somewhat cunshlcrablo extent. There arc no mines in tlie 
<*onnty, bnt some extensivti quarries of liinesfone, saud- 
atone, and whinslono are \vork< il. Rotli salt and fresh 
water fi&h are abundant, and Ilje liorrinjr, cod, and liiip: 
fislicricM employ .altoj^cthcr nearly 4^00 hamls. 

In order to render the !\]>proueh to the Frith of Tay 
fiafer, the magniticent Rell Rock li^htliouse was built 
about 12 miles from its moiitli. [Sec Jjkll Rock.*] The 
fihippinj; trade of tlie county from Dundee, Montrose, and 
Arbroath has become very extensive. 

7>*V/Viow.f.— Forfar is <iivided hito fifty-five parislies. 
Acc(>rdin^ to the Refimn and Ri'dislribntion Acts of 
the county sends one member to Farllainent, 
besides wlncli two uni returned for tlie burprli of Dundee, 
one iiavln;t been added by tbo Scotch Rehirm Act of IHIiS, 
nnd one b>r the Itbinlrnse district. 

—On the <*d"c of a d(‘<*p r.aviue stands tliat 
part of Ilrenhin Cathedral which c*.seajted the demolishiiii; 
zeal of 11 h‘ reformers, Jt is partly f«)i‘nied into a coni- 
iiiodions ]»ari.sh elinrcli. Close; by, and joined by a passu*;!', 
stands one of the curious round tow'er.s, of whicli (as stateil 
in lluioriiiN), though so cioinmon in Treland, only one other 
speeimen exists in Scotland, namely, at Aberiielby iu p!Tlh- 
siare. Next in dijjnity to the t’atbedral of r»r<;e!iin, but 
fur Mirpussin;; it in ma^nltieenre niul extent, was tlie 
imiuuslery of Aberbrotbwick, of wiiieb the mins stand on 
a lofty position overlooking; the sea. The ])rioiy of Rcs- 
tennet, of w’liieU the remains are on the lake <»f lliis name, 
near the town of Fovfur, was a place of gi'cat Btrength, 
accessible only by u drawbridge. 

Of the uneient vitrified forts, wlii<*h occur in continuous 
x'hains along the hciglits of tin* northrm parts of Scotland, 
tijorc are three })rincipal remains in this county. Hill forts 
jiro numerous; they all contain vestiges of rnde buildings 
formed of loose uncemeuted stones, and are sufliuiently 
large to liavo held tlie inhabitants of tin* surrounding 
^listrii't and their callle, whicb in times of danger were 
driven therein. There arc reinuins of bevenil extensive 
Homan eiinips which formed a chain of military positions 
in a line from the soutli-wcst to the north-east sides of the 
county, including the towns of Forfar and 111 * 0011111 . 

Cf baronial castles erected during the pnsvaleiicc of tlic 
feudal pyslem there an* several magnificent specimens in 
this county, such as those at Uroughty, Red Castle, Fiii> 
Jmven, Kdzel, Invermark, Kelly, and Aflicck. Various 
moundfi, Druidical circles, cairns, and tuinnVi have been 
found. There is a considerable number of fine modern 
inansious. 

Fokpau, the capital of llm above county, and a royal 
«nd parliamentary burgh situated in tlio “ llowe of 
Anpis" or the valley of Strathmore, is 14 miles north 
of l)undfo and 485 miles from London by the Caledonian 
Railw’uy. It is a fairly built town, and its chief industry 
IS the manufacture of coarse linens. Tlio principal edific'es 
4iro the sheriffs’ court-houses, the county buildings, the 
town-hall, and several churches and chapels. It formerly 
obtained an infamous notoriety for its zeal against witches. 
The “bridle” which was used on a gag for the miserable 
old women who were burned is still to be siMm. 

Forfar is supposed to bo the ancient Oma. It was 
created a royal burgh about 1140, and at one time it was 
A pl.ice of royal residence. Tbo population in 1881 was 
12,817. Forfar unites with Montrose, Arbroath, Brechin, 
•and Invcrbendo in sending a member to the House of 
Commons. The bell of the parish church, which is said 
to be very fine in tone, has a curious history, having for 
long been a subject of dispute bctw'ceu the men of Dundee 
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and the men of Forfar, in the course of winch it. lost its 
silver clapper, and originated tlie naino given to a ro.od 
known as the I'orfar I.oan, because before obtaining ]»os- 
session of it Forfar Imd to buy the gromul it jiassed over 
between tin; quay anil tbo boundary of Dundee. Forfar 
Ix)cb, u piece of water lying west of the toivn, is alsti 
wortliy of mention as containing a ])eniusnla, uhieh was 
long Is'lieved to be an artilieial Xoriiintion or “ lake dwell¬ 
ing," but bus since been proved to bo formed by a natural 
strip of gravel. Before tbo level of the water was reduced 
by dniinag!* ojicrutions it wus an island, upon wliieU St. 
Margaret had a residenee. 

FOR^FEXTURE, the punishment by loss of lands, 
estates, rights, ollh'e.s, or personal effects, which was for- 
m<Tly annexed by law to certain crimes, and also to certain 
illegal siels and neglect of duties in the holdiT of hinds or 
ofijees, 

Forf<‘iture is tbe French for/iulunt, 'wbicli is from the 
word forfmt^ a crimes The distinction between c.scbeat 
and forfcilnre is explained under Attatnukk. 

Forfeiture, in civil cases, lakes place if a co]>yboldcr 
commits w’nste, or refuses to do suit of court, or grants a 
lease without lu'cnse. 

Forfeiture may also be tbe coiisr'ijuciicc of tbo breaoli of 
covenants between landlord anil tenant, or piTsnns con- 
1 neefed in tenun*, provided there be a c<inditionforr!‘-entry 
I on tbe particular breach coinplaliicd of, Tlie right to lain* 

I advantage of u forfinturo may la* waived by any act of tlio 
; p<*rson (*iUitlcd whicb recognizes tlie continuanee of the 
i title in tbe partienhir tenancy; as,for instance,the receipt 
I of rent by a landlord In respect of a time subsequent to tho 
I act by wliielt llie forfeitnre is incurred, and tliat act was in 
J bis knowledge. 

1 Land may be forfeited b}' Alienation contrary to law, ns 
by alumation in mortmain without license. In this caso If 
the hnmetiial!* lord of the fee, or tho loril paramount, 
i uegb'ct to enter, tho crown may. 

j OHices arc forfeited by tbe neglect or misbeb.'iviour of 
tbe liolders; and the right to tho next presentation tt> 
ecclesiastical benefices is forfeited by simony and by lapse. 
By tbe ll.‘l & 3-1 Vu-t. c, 23, passed in 1870, it was eimeted 
llmt no treason or felony slionid cause any forfeiture or 
escheat. The convict Is left iu possession of his property, 

I but may be coiidcnmed iu the cxpuiises of Ills prosecution, 

' and to cumpensato persons injured by his crime. 

In Scotland tho law of forfeiture proceeds on the santd 
jirinciples a.s in KngLaud. 'i’hus a vassal or tenant failing 
tor a certain time to pay his feu-duty or rent incurs for¬ 
feiture ; and heirs of entail contravening Its prohibitions as 
to :ili<*natiun, t'Lc., forfeit their rights to the next heir. 
Such forfeitures arc termed “ thiBcls.” Formerly a vassal 
who disavowed bis superior, or oncroacbed on his rights, 
iiiemied forb iturc. This, however, is now obsolete. Tho 
law of forfeiture for crimes has not yet been entirely 
assimilated to that of Kuglaud. 

FORFICUXZD^. See Eauwio. 

FORGE. A forgo Is literally a workshop, bnt is now 
limited exclusively to one where iron is manipulated. Many 
improvements have been introduced in recent years in tho 
apparatn.s for forging or Iiammcring lieated ii*on. As is 
well known, a common smith’s forge consists chiefly of a 
hearth, on which the burning fuel is phiced, bellows for 
exciting tho intensity of tho heat, anvils on which to rest 
the heated metal wliile being forged, and hammers and 
swages to bring it into form. Since tbo introduction of 
the steam hammer all liea\'y forgings, such as the cranks of 
xnaruie engines, &c., have been executed by iU Powerful 
forging presses on the hydraulic principle, capable of giving 
an enonnouB squeezing prossims an* now frequently used 
for moulding wrought iron, and for rivetii^. 

FORGERY, from the French/on/ef*, to heat metal 
aod hammer it, which is from the J.atiii Jingcre, From* 
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t}iis MMjho of forger camo the inonnitif; to moko rciut- 
olly, to invent. L<’gal foi-^«jry is the false Jiiakiii^T, countor- 
feitin", altering, or uttering any instrument or wridn;; with 
a framlulent intent, whrrehy anotlier may ho defrautlcih 
'file olleiioo is complete hy the makinj' the for^eil iiistru- 
jiicnt with a frninlnlent intent, Ihou^^h it Iw* not published 
or uttered; uiid the puhlishiiif? or ulterins of the iiistru- 
nn.'ut, knowing; it to he for/^ed, is pnnisliuil in the biune 
manner as the making or counterfeiting. 

It is by iH> means ncec.vary, to coiistiinte forgery, that 
the iiain(5 of any ])erhon blM)ulil he rounU’rfcited, though 
this is the most eounnon irioch* in Avhieh tin* crime is com¬ 
mitted. A mail is guilty of forgery who alters a deed for 
the purpose of defi.mdlng other ]iarties, tlioiigli he blgns 
his own nanie to the instrument; ami it is iorgeryif a 
man, lu'ing instructed to make the will <pf aiiollier, inserts 
provisions of jiis own authority, TJie ollWice eon.-ifats in 
the fraud and deeeit. 

At eounnon law the erime of forgiuy was only a inis- 
deineanour; but as the eoininerceof llie country inereased, 
and papiT credit became piojKtrfiomilJy extended, many 
severe laws wei<! enacted, whi«’h hi most eases maih* the 
otleiiee a eajnlal felony. J>n( hy the statutes 11 Geo. IV'. 
and 1 Will. IV. c. h(J, and other Acts, llic jiunishment of 
death was iibolisheti in certain sjiceial eases of forgia’v, snnl 
a punishment varying between trausjiorlatitni for life and 
imprisonment fur two years was snlistiliited; the death 
penalty was linally alsdi.shed hv the 7 Will. IV. and I \ iet. 
c. S-1. The 21 iL 2u Viet. e. PH now governs all e.ises of 
forgery, uud the punishment for tlic ciiuu* varies according 
to its serlonsnevs. Geilaiii classes ot lorgery (^including 
the forgery of hills and bank-notes) are punishable with 
j)enal servitude fur life as a ma.\innim; sumo (iia'liiding 
the forgery <»f debentures) hy fourteen years’ ]M*nnl servi- 
ludo; ami others (including the forgery of d»icuinents to 
he used in e\id(*neu ht'hjre .a eonrt) hy ]»enal servitude for 
seven vears. Tlni forgerv of trade-maiks is a misde* 
nieamnir, }innislial»le with two wears’ impiisonmcnt. 

Ill Scotland tln< law applieal>le to forge-ry may he siiid 
to difl'er from that of Knglaiul in little im»vc than techni¬ 
calities. The 21 <5b 2.'i \ id. c. ihS jipplics, however, to 
Kngland and Ireland only. 

FORK, nil instrument divided at the end into two or 
more prongs, for various uses, from ugi-ieultnre to the table. 
It is a strange fact that the use of any kind of forks at 
table was almost unknown till the fifteenth centuiy, and 
tliey were then only known in llal_\, w hieh has the merit of 
this invention, liven when Iteylin jmblished his‘‘Cosmo¬ 
graphy,” ill 1(552, forks for the table were still a novelty. 
None of the sovereigns of tins e(»imtry liad forks till alter 
tlie reign of Henry VUl.; all, high and low, used their 
fingeis. When introdneed they came hut slowly into 
cuminun use, niueh prejudice being excite*! against them 
even by eduealed perMUis. lieauniont aiivl TIutclier, and 
Ileii Jonson ridituled them in their ]»hiys, and <uio divine 
pn'aelied against their use as being an insult to I’rovideuec 
not to toudi one’s meat with one’s lingers! 

The general introduction of bilvcr forks into Great Tin- 
tain is quito recent; it can Tks dated no further back than 
the opening of the Continent to English tourists at the 
termination of the French w'ar in IHII. lieforo that 
period forks were generally made of iron or steel. Klcctro- 
siJver-platod forks are now in general use among the middle 
classes. They have all the di’siruhlu sarfaet* of silver, witli- 
out being so c-ostly. The CJiincso still use sticks instead 
of forks. [See Ciioi’stkiks. | Tliey aic nuulc of ivory, 
and are often of fine workmanship, inlaid with silver and 
gold. Elsowhorc in Asia and Africa, exc**i>t among Emo- 
pi'an settlors, forks are unknown. 

FORK, in^nusic, answers somowiiat to design in 
paitiUng, sculpture, and architecture. It concerns ilsilf 
with the position of the main melodies or xuhjects of a 


work, with the relationship of the subjects to the ephoHcfty 
and with tlie variety of the hannonics and of the keys into 
which the piece modulates. The chief forms in use are 
those of the Friiri:, the Sonata, the Kondo, the MiNiuve 
and Tkio (with which tlie march may bo included), tlic 
SoNO, and the N'auia’J'ions on an air. There arc alH(» 
(‘ompositiuns, such .as the Fantahia, which only regunl 
form so far us it concerns halaneo of hurinonics .and of 
keys, Ae., but whii'h neglect it to .a largo extent as far as 
tlie rccurrcnee cpf subjects and thdr coiitnist mt* conrerned. 
These are discussed at. length in the seiiaratc articles. 

FOR'MA FAU'PERIS. I’.y tho statute 11 Htniw 
V'JI. c. 12, every poor person having cause of arliou «r 
suit shall Iiave, hy the discretion of tlie chancelloi, original 
writs or subjanniis without paying for writing or sealing 
the same; and the judges of all courts of record wljcre 
such suit .shall he <’arrii-<I on are aulliori/.ed to as.sign iderks 
to write f<ii\ mid eouusel and alloruey to act. for, siieli j<er- 
Kou williont taking any rewaid. T’liis indulgence is rarely 
refused Ujion petition, supported hy allidavil that the peti¬ 
tioner i.s not worth in the world .alter paying his just 
debts, exclusive I'f Ills wearing npiuirel untl the right. t«> 
the ni.atter in eontiovcrsv, and by' a <‘<‘rtiiieat(* hy’ a barrister 
that he has good cause of jieti(fii or suit. Till.^ .statute 
extends <inlv to pluintitVs in civil suits at law, hut the courts 
(ff cfiinnion law have a disen-tionarv power to allow a party 
indicted to dehaid ns a pauper, though without ^•j^eci.ll 
cause bliowii the advantage is never given hi a prosmitor. 
The Com b of Chaiieery, to vvliieh tlie statute 11 Hcmy VII. 
does not apply, has from an early pevioil permitle*! jniities 
to sue and deleiul as ]»au]i(n's u])on the same eondilions ns 
tJie couils of Jaw, though in that court, it bi-eiu,s. if the 
jiarty be in p*isse.'ision of the .•'uhjwt matter in dispute, 
and lliat shotdd he worth more than X5, he eamiol ext'i ■pfc 
it in liis .allidavit, and thcicfore will not he n-gauled as 
n p.iui'ev. 

A per.Min .allowed to sue iu forma paiipvi'U p.'iys neither 
for stumps nor fees to tlio otiieers of the coin I; hut if ho 
obtains a veidiet with dauiagcs above X5, the idlie<‘r.s take 
llu“ tecs. In ease of improper or vexatious eouduet on tin- 
p.art of the jjaiiiier, the eomts ■will sonu'tiines. tluaigli 
rarely’, deprive liiiu ot the privilege, whleJi is eaJleil dis- 
paii])ering him. 

J5y the rule 12! of Hilary Term, ISSil, no person U now 
jilluw'ccl to sue in forma 2 >ft}i]urU unless the c;ise laid lH‘foro 
eoiiusel for Ills opinion, and his ('janioii wdth an ailidavit 
that the ease contains .1 full and tiu<‘ statement of tho 
facts, sliall bn pnnhieed to the court. Thejierson admitted 
to MU‘ shall not hy the biinie rules he entitled to costs from 
the ojiposite party uuleK.s hy order of llio court, nor has ho 
to pay such party costs. 

In tlie dcvorec court tin* limit of property albivvcd to a 
person udmltted to this privilege is X2.0, beyond wearing 
niijjarel, nfh*r paynumt of ju.st debts. 

In Switland ninjile |>rovisk)n Iri.s he(>ii m.ach! to enable 
poor persons to sue and defend in forma pauperia, l>y 
llin Scotch Act of I'121, c. 4.5, the courts are reijuired, ou 
bring satisfied of the poverty of the njjjdieaut, and that 
lie bus a prohahUix aium liligamU^ to admit him to tho 
benefit of tho “jioor’s roil,” the eilect of whieh is that lii.s 
cause is conducted gratuitously hy the counsel and agents 
appointed for the jioor, and that ho is relieved from all 
court fees and clmrgt'S. In oriniiiml cases the trial eaniiut 
proceed until the court has provided the accused with pro- 
tessionnl aid if lie desire it, and that altogether irrcsjuictlvo 
of whether lie is rich or poor. Ah regards ciJHt.s no dls- 
tinctluu is made between cases on tho poor’s roll and tlioso 
conducted in the ordinary way, 

FORMATION, in geology, is the name given to a 
group t»f strata which have a largo number of organic rn 
mains in common, and comparatively few that occur in tlie 
beds above or below. Thus among the fossils (nearly 1500- 
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in number) in Ibc beds p*onjH*d logethcr as Davoniau, j 
only liJty-(>iU5 s]jocics are jfound in tho CnrlxuiiforouK beds 
nbovis and only ono {Atviipa rcUtmlnrii) ocours in the 
Silnrinii beds bedow. 'I'lie known stratified bfds have been 
divuhul into three great groups (from their organic remains), 
the i'aliunoic^ the Mvsuzoic^ and the Cidnaum'. These 
great cpoclis mo divided into foriuations: tlie raIu>ur.oic 
into—(i) Camhrlan, (2) minriun^ (.*») rofuaa, (4) Cur- 

bomfvrou^^y {b) Permian; the M»‘.so^oi« into—(1) TV/ns, 
(^2) (o) Wealticn^ (4) Crvlaceottif^ the Caiiiozoic 

into—(1) Ettccne, (2) OUijoctnc^ (tt) Mhetnv. (4) JHioccnr,, 
(b) Tlcant or I'unl tertian/, 

FORmC ACID, or Acid of Ants (CIT.jO.). When 
these insects, especinliy the? red nuts, are irritated, they 
emit a sour Jluid cotilaiunig this neid. it is also a comniou 
eonstitnent of the Jniman l>ody. ll is usually ]H‘ej)ared by 
tijt; oxidation (if slareb. Tt is a trausjiau'nt colourless 
li(jiiid nitli a pungent odour and stiongly acid taste, (d 
specific gravity 1 and boils at ilM’b" CJ. (20!)" Faiir.) 
It solidities at — 1" C. in crv&talliiie plates, it is extremely 
eorrosiv^^. and jnoduees a j>ainful ule-ca’ wlnm npjdit'd to the 
skin. It is n monobasic acid, h.i.ving a great ufliiijly for 
alkalies ami uietallie bases, and forming a number of 
staiilc salts known as fomnit(*s, but nom* of any practical 
importance. 

FORMIC FTHCR, A number of formic (dlicrs are 
known ; till! principal is the formate of ethyl (0nlI,,Oo) or 
formic clbi-r; it is :i colourless liipiiil, <4 a stJoug odour 
(resembling that of ])each kernels) and aroniatic taste, it 
is inilanunable. Ininiing wilii a blue flame. Its speeillc 


quantities of rice arc annually exported to China, ns are 
also sugar niid camphor. 'I'rade has made an enormous 
stride of late years, since it has been possible to carry on 
cuinmorelal intercourso with the island with some degree of 
safety. 'I'here ar<! several open ‘‘ ports,” hut they are for 
the most jiart shallow'^ and ineonvenient, a)nl vessels gener¬ 
ally liavo to lie oll’in Ibo roadsteads. The annual value of 
the imports and exports amounts to about i,!l,0()0,hU(k 

Tim (Inmestin animals are cuttlo, buft'aloes, horses, asses, 
and go.ats. The horses are sinali. Wild Jiogs, deer, 
monkiys, pheasants, and gamo arc very uhundaiit. Salt 
is inadi* to a gi’eat extent, and, together witli sulphur, 
forms a large arliidc of export. C«ml of excoUent quality 
and petrideiim exist in several places. A largo quantity 
of sulphur is iound, and is all appropriated by tlio Chinese 
government for powder manufaetiire. 

Till' ytopnlatinn, which is estimated .at hidwccn 2,000,000 
and it, 000 , 000 , consists of Clnncse and aborigines. The 
Chinese are only found on tin* west side of the island, 
where they first settleil in 1(5(12. 'I hey are mostly from 
the province of Fiih-lci'cn, and iiavo preserv'ed their original 
habits ami eicvloms, and the spirit of industry and ejitcr- 
piisc by w’lruh their eonutrymen avo distinguislied. 'I’he 
mountain dislrict and the east coast arc inhabited by a 
race called l*ipo*hoans, w'lio seem to bo of Malay origin, 
1ml are taller and of a better type than the ordinary Mabiy. 
Ainotig those tlu^rc is a eoiisideiablo immber of Christians, 
who have pastors uud teachers whom they support. 

Formosa, together with the Fang-lioo islands, composes 
Tijuu^ or departmtait, under the province of Fuh-kecn, and 


gi’avily is 0*1)15 at t>oand it boils at .0 C. (1152" Fahv.) 


FORMO'SA (meaning*^ the Jleuntlful”), known in China 
as TaUt'an., is an island which lies iKstxveeii 21" 58' and 
2d" Id' N. iat., imd betw'ceii 120" and 122" K. Ion., and 
extends from S. by W. to N. by B. about 210 miles. Its 
width varies, hut nowhere cxex'cds 80 miles, and the total 


hnmedialely snl)ji‘ct to its govonior. It is divided into four 
hiens or di.striets. Thi! capital, Taiwan, ranks among 
(JhiiK-£>c cities of the first class in the varhdy and richness 
of its inerehandis(> ami hi population, it stands on tin* 
w'est coast, and is snrrounded by a wall and ditch. Its 
principal streets nri! from 80 to 40 feet broad, and for 


area is 18,100 square miles. It is sr-jiarated from the 
(Chinese inainlaud by tlic channel of Fo kien, which is 
from SO to IdO miles xvido; and from tlio llashee lslaTid.s 


many months of tlic year are covered with awnings to 
keep ofl tlie sun. On a small island opposito the city the 
Dutch, in lt584, built Fort /.caluiid, which commaudod 


by tho chaiuiel of Formos.a, 80 miles wide. 

A bold rangix of volcanic mountains, some of w'hicb arc 


tho harbour, (lie entrance to wliicli is now choked up. 
The eliicf ports of tlic island aro Takow, Tumsui, and 


12,000 feet high, and aro e^overed xvitli snow for the gj-eatcr 
part of the y’car, e.vtends north and south Ihrongh the 
island, dividing it into an eastern and western province. 
Their sides are elotliod with lino trees and pasture-grounds, 


Kelnng, nom* of w'hieh possesses any* adequate liarbour 
uccummodatioiu 

Tlie Chinese appear not to have been acquainted witli 
Formosa till about 1180. after xvliieh its eoast.s became 


giving ]^onnos.a a very attractive .a]>p(5arauce from the sea, 
whence its IVirtugnese name. 

Tlie muuutuins have a steep declivity on both sides, but 
on tho west they terminate at a considerable distaiici; from 
tho sea, and so leave a wido undulating tract between 
them and the shore, wdiich tcnninateK in a low sandy beach. 
Itivers aro numerous on this side; they are short hnt 
rapid, and bring down mucli c.arthy matter from the 
heights. The chief, Tan-sJiuy-khy, is navigable for junks 
to A consldcruhle distance inland. 

The sea around Formosa on tho v est and cast is subject 
to very violent gales. In other respects the climate is v(*ry 
temperato, neither tlie liout nor cold being excessivt*. on the 
plmns along the western coast. Tho island is subject to 
earthquakes, which arc sometimes very violent. In 1782 
the whole lower portion was laid waste, and tho sea inun¬ 
dated the country to tho base of the mountains for txvelvo 
hours. A great part of tho capital was destroyed, and 
some hundreds of junks wero lost. 

The soil of tho lower tracts and llio more gentle slopes 
of the hills is very fertile, and produces abnndauco of corn, 
rico of excellent quality, wh('nt, millet, maize, tobacco, cin¬ 
namon, pepper, and several kinds of vegetables. Tlic fruits 
include the orange, pine apple, guavas, cocoa-nuts, and 
pomegranates, os w<dl os grapes, peaches, and other Kuro- 
peon varieties. The HUgor-cane is extensively grown, 
and tea, cotton, coiToe. and silk aro cultivated. Immense 


tho report successively of several Chinese pirates. The 
Japanese had planted coloiih's in tho nortli, and at od«! 
period the greater part of the island belonged to them; 
imt tlie Dutch, having been allowed to hi'Uio on the west 
coast, gradually dislodged all their opponents, including 
the Spanish and Portuguese (both of whom tried to gmu 
a footing), and beeunic sole masters of tlio island about 
1(582, After tbi? conquest of Cliina by the Tartor.s, in 
1C44, a Chincs(! chief, with an nniiy of Chinese refugees, 
determined to conquer Formosa, ;ind linally expelled the 
Dutch from it in 10(52. In 10811, however, the now 
dynasty was ovcrthrmvu by the eoutincutal Chinese, aided 
by the Dutch; anti tht! authority of Cliina has been ever 
since maintained over the island, thongh assailed by re¬ 
peated insurrections. A Dritisli xicc-consul Is stationed 
ut Fonnosnk Until recent years it was the custom of the 
h'onnosans to murder tlie crew and passengers of every' 
vessel unfortunate enough to bo wrecked on the coast. A 
number of shipwrecked Japanese mariners having been 
killed here in J874, and the Ch'ncse sliowlng no iiitcmtion 
of infliclhig any punishment for the outrage, the Japanese 
took the law into tlieir own hands, and landed a strong 
military force on the eastern coast Tlux savage tribes 
were chastised and reduced to submissinn, and the Japanese 
pru(*eeded ti> introduce numerous features ^f that civiliza¬ 
tion in which they liave themselves so largely advanced of 
late years. This aroused considerable jealousy ut Pekin, 
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jiml (lie misnnOcrstnnduip; would ImverijK'ncd into war but 
for tlio good offices of tlio Jlritish represoutiilivo. 'ri>o 
J.ajiancsc were iudueod in 1875 to leiivo I'onnosji, to the 
extreme regret of llio iiutives. Tlie lati'st reports coiixey 
lii*pe8 that the Cliltiose authorities have decided to pursiio 
a inoro enlightrnod jxdicy witlj regard to this islsiml. A 
telegraph has been laid betv\ccn Taiw/vn and Takow, im- 
]»rovcd roads liavo heeu underfakt'u, and other nicasuves 
are in progress to de\elop its resources. 

FORMO'SUS, one of the earlier ]io]>rs, was bishop of 
Porto, and f.nrned tin* liouoiiralde title of the “apostle of 
the Itnlgarians” hy his great lahours among llio Slavonic 
heallieu. Ne\erllieless, in M78, lie was ijjvolved in one of 
those sweeping miatlieiniLs which Pope John VIII. took 
pleasure in iullieling. Consequently when tliis lyratmical 
man eanie to a viuli'iit end in 88tJ (his brains were heati-u 
out with a mallet hy an a^wLssin) there were not. wanting 
those whonecusj'd lM»nnosus.as being privy to the plot. Rut 
the new j)ope, l^Inilims, heldlliw good ronnosiis at his true 
value, and his first act was to free liini from tlm eeclesias- 
tieal jM*iiaUii;s he had so long iKirne, and to leeeive him 
into the gn'atest favour. Jt was Formosus who was 
self'cti’i] to erowii Pope StepJien V'., om* of tin' near sue- 
cessors of Maiinus, iu 8!U ; and when Slepla-n ilied a 
few months afterwards, I'ormosus was at onee electeil pope 
by a powerful seelion of tlie chmeh. 'fhe sulVraycs <d 
others Iiad fallen upon Sergius, who was .aetually at tlm 
altar jirepariiig for hi.s inangmatiun when the emisvavies of 
bis rival enfere<l and tore him away hy force. Ili.s partisans 
loudly j)rote.st<‘d against tljo Ri-'hop of I’oitu IwLamiing 
Bishop of Rome, in violation of tlic then exiting eaiujjiical 
rule the ti'anslalion of bishops, and fmlijer tln-y 

lield rorinosus as exe<nijmunieate, as suspected of murder, 
and as hound hy ;ui oalli lie liad been m.tde to swear ncM-r 
to rcRUniP Ids e])iseop.al ranlc, nor to enter-Ihane, nor to 
aspire to more than lay communion. Kviilently them was 
a heven* struggle, and in the i'lid Sergius fled to 'lusi'any. 
Not onlv was lliero discord in tlio church, hut an Italian 
and a CliTinan candidate wen* in arms for the emiiiro. 
Formosus threw in his lot with the tlerinnu Anmlf, and 
Huflered considerably when Arnulf’.s fortunes fell fur a 
time. Kvejilually, liowe\er, Aiiiulf enteied Italy f<»r a 
Fccoinl lime and took llomo hy assault; and again set 
Formosus over llio revolted city, beheading tlm ringleadiTS 
of the opjKisitc party, and in j'ctuni n’ci-iving his ciowii 
from the gvati'fnl pojn'. Proceeding <*lsewliere in Italy on 
ills career of eoiiquesl Arnulf was Ktrieken with paralysis 
apparently, wldcli was (as usual) attrihuieil to poison, and 
lie liiisfily returiiod to Germany. Nearly all Italy rose, 
and it would have probably gone ill with Formosus had he 
not di(*d naturally just at tins juncture, 8110. 

Rut though their enemy was dc.ad the Italian party 
couUl at. least resort. l.» the dishoiiourahlo vcngr-.aiico of in¬ 
sulting Ins corpse., Accorilingly tlic imw jiopc, Stephen VI., 
disinteiTcd the body of Formosus, lm<i it dressed iu full 
canonicals, and iu ojien coniM’il addressed it with the re¬ 
buke, “ Wlicrcfore, (1 Rishop of I’ortn, didst thon ambi¬ 
tiously usurp tho see of Ronu*?” , The defendant not 
answering was eoiidenuied, as of course, w.'is stripped, Iho 
three benedictory liugers cut ofl‘, and the mutilated reinains 
cast into the Tiber. 

Time worked its revenges. Tin; fishermen believed 
certain occurrences to he miraculously wrought hy tlie body 
in the river; they thcrctore fished it uj) and eanied it to 
St. Peter's Chuieh for burial. To their amazement all tlio 
statues in the church bowed tlieir heads as they iin.sscd by. 
At 60 stupendous a circumstama* all doubt vanished. Tlie 
angry and repentant jicoplc rose against Stoplaui, custhitn 
into prison, and eventually strangled him in 8lf7. Ilis 
i<ucees«or, Theefilonifl II,, buried Formosus anew W’ilh every 
rite, and restored his memory by public honours; and John 
DC., wiio quickly succeeded Thuudoms, formally condemned 


and annulled the impious council hold over the dead body 
of PoiTiroRUs hy Slephen. 

rOR'MUL.^, iu clicnustry, .arc either cmpiriral or 
rationnL 'J'ln* former gives tho composition of the snh- 
btanee in the simplest jiossiblc form, in terms of the aloniie. 
w<*igl of llu nts njM ' it, id is fixed 

invariablo if the analy.sis ho exact. Tho latter gives the 
compositinn of the substanei? as it combines with other 
bodies, and fixc's its place in reference! to these. Tin! 
empirical ftirniula for aoetie acid is simjily (yH»(), and is 
tlu! samo ns lactic acid, inethjl formate, and glucose, 
bodies of vciy diflercnt projicrties; its rational formula is 
CylTjOi, and rejirosents the form in wlticli it enters into 
combination with bases. In many organic compounds 
there is grivit difl’erema! of opinion about the r.itioiial 
foriTinla, which may be made to express dilVerent views 
on their eonsliliitioii. The exact proportion uf the diil’erent 
elements is easily ascertained; their exact arnmgemeiit is 
often exceedingly ditlienlt to determine. 

The empirii*al formula may In* deduced from theultim.ale 
analwsis by' dividing the piojuirlion of each ehaneiit in ItH) 
parts of lliu subsluuco hy' tin* equivalent of tlie element, 
and th<*ii reducing eueli to it.s simjjlest expression. Tho 
comldiiing equivalents of acids are determined by tin* 
analy'sis (*f their salts. An organic base is examined by 
obsciviug tin* quantity of an acid required to form with it. 
a iU'utial comjnmiul. 

'J'lio vapimr-dcnsily, boiling or melting points, sjieeifie 
, gi-avit)', ami combining eqnivalenl.s are all st udied in making 
oaf the r.'itional formula. 

FOR'RBS. a town of Scotland, in tlu* ('oiuity of KIgin 
I or Moray', situated miles X.hk of lnvcrnes.s, on a blight 
emiueinu* formed by an (dd sea tiTracc and promontory, at tlm 
edge of tho sandy maritime, jdain wlilcli forms the north 
, ]mrl of tho County. It is hacked hy fino wooded hills. It 
has an elegant town-hou.so with a tower, several churche.s, 
oim (»{ wliicli is dedicated to St. Lawrence the martyr, of 
whom an ancient painting is jireserved at Rrodic House, 
liolding iu his liaud tlie gridiron on >Yhich liu is said to 
have been roa.steJ; a siijuTior endowed seliool, a jnus<‘mn, 
meclianics institute, hvdropatliie. establishment, &e. Find- 
horn is its port, and it belongs to tho Inverness district of 
hurglis. 'I'lio most interesting ancient memorial in the 
town is Sweno’s Stone. It is a siimlslono jiillur 20 feet, 
high, carved with figures of warriors and animals. His 
said to have been erected iu the reign of Malcolm II. 
to commemovato tho final expulsion of the Danes in 1011. 
On a hill .above Fona*s thern i** a tower in memory of 
N<*lsoii. Tho ])Opuiation of tlie parish in 1881 was 47.52. 

FORT 'WAYN'E!, also called Suinmil City^ is aii 
increasingly prosjierous city of Indiana in tho United 
States, situated at tho conHnenco of tho St. Joseph and 
St. Maiy rivers, whicij licre form the Maumee. It is 751 
miles west of New York and is a great railway centre 
Tho Wabash and Krio Cmul passes through it, ami this 
together with tho railw.ay cemmuiiic.alion, afl'ords great com 
mercial facilities. Railway car •w'orks, planing mills, flour 
mills, taniierloR, and a woollen hu’tory, are its diief indus¬ 
tries. It has nuiuerou.s cliurches aud educational estah- 
lislimcnts. In 1850 tlu* town hud only 4282 inliahifants; 
ill 1880 Llio number had increased to 20,880. 

FORETS, in music, means loud. It is llm Italian for 
loud or strong. IJsn.ally the simple initial ,/* is used as a 
contraction. l*assagcs of less force are marked n>f (ineczo- 
forfe^ half strength), and tiioso of very great force J‘f 
{forlisnimn^ with grcalesl force). Sometimes jf/jf is 
seen, ns expressing the greatest forse attainable, Beethoven 
is fond of the unusual sign a forte note followed in¬ 
stantly by a piano note or passage; jj/* expresHes a hwa 
vigorous variety of the same cllcct, and ia the contraetioii 
for it/orznudo, i.e. “ forcing” the jmrticular noto over which 
it is marked. 
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FORTEBRA'CCIO. BRACCIO. was tlic punning; 
]fSc>uJonyin of liraecio Moiitone, a fajjtaiu of om* of ilioKo 
mercenary baml« of the njhhllc ages who ever and nnou 
can’ed themselves out principalilies, some to pass away 
us quickly ns they luui K]»rung up, some to euilure longer. 
'I’his Brneeio nbouL I-i20 occupied the greatesr part of tljc 
pni)al doininiuns. In fact I'opc l^Iartin Y. at his acces¬ 
sion owned not a siiiglu city in the tenitory. lie 
endeavoured at first to set on(5 of tlie famous cajdjiins 
against another, and to this end recognised .Ioanna II. 
ns queen of Naples. 'I'lds policy on the part of the 
jjojai, which was nceossitaled by Ills temjioral needs, was 
llu! price at wliicii JiUdo\ieo Sforza advanced against 
Jiraecio Korlebracci<i as gtnifalonicr of Ibc eliureli, to drives 
him out of the pats'isnony of St. I’cler. Bui I’.iaceio of 
the Strong Arm was able to inflic.t a severe defeat tqioii 
Sforza, and the pope was forced to change t.icliiss. lie 
now induced Florence to invite the eoinlottiere to fi jjarley. 
Braecio sicjiglited the gay city by his mngnilicenci!; feast¬ 
ing and jollify were tlie order of tin* day. Tlie jsojscs 
adherents were, on tho other li.'iiul, in biller penury, and 
the Floiviitiiies t.auuted ibem with the contrast. (/’o/Kf 
Martino von vah uu quatlriuo was llio distich in all 
the ehildrcii’s moutlis.) In Siena (’athcdial is ;i sjaies of 
fi'esc<M;s illustrating the life of the arcli-<lipliim.ati;d .Bncas 
Sylvius Biccoloinini (Tins 11.), and among them this 
nu‘i-ting of Braecio Forlehracelo, Ihongh tla* fuliux! pojH? 
was then hardly more than a hoy. 'I'ln* captain of tin* 
rni-rci-narica restored Orvielo, Naini, 'I'erni, and Orta, but 
retained IVrugia, Assisi, Todi, ami some other towns 
.'IS a vassal of tlie. ]»ope. lie also reduced Bologna for 
the jio}>e into llic bargain. Ahieas Sylvius (ells ns 
that lliough Bo bravo and strong lie was jialsied on one 
side—a resetnbluuee to tho historical (perlinjis lud real) 
figure of our own ermikhaek Bichartl III.; and again like 
Bie.hard, or rather as Uiebaid is isqoesonU'd muler his 
enemy and suecHrsor, he was plansihle, eloipieut, and full 
of a sarcastic and biting linin<nir. llis dashing chivalrous 
way Kceins to have made him popular aiiioiig those over 
whom he held a not unkindly sway. 

FORTH, a river of Seothnul, formed at Aberfoyk* by 
the Dne.bray aild Dim, which descend from the N.K. tsido 
of Men Bonioiid ; flow's S.K. ladwecn tlie counties of Stirling 
aiid I’erlb, mul past the towns of Stirling and Alloa. At 
this last town it begins to widen out into an estuary. Its 
wliolc length, with its windings or links, is 170 miles. Its 
basin is about (545 square miles, ll is navigable for vessels 
of 300 tons to Alloa, and for those of 100 Iona to Stirling. 
Its chief allluents ahuve Stirling arc tho X«*Ith and Allan, 
and below, tho Devon and Carron. A canal, called the 
Forth and Clyde (JaJial, beginning at Grangemouth, coiineclB 
it with the Clyde at Bowling, giving u contlnuouK eomrnnni- 
cation between tho Nortli Sea and the Atlantic. It admits 
vessels of 8 feet draught of water. The hinnndt-lovel is 
141 feet, and it lias a branch to l'ort-Dtmd.asou the north 
side of Glasgow, and is joined near Falkirk by the Union 
Canal from Kdinburgh. Tim Frith of Forth is 11 miles 
wide at its opening opposite the Buss, and (I miles at Leith. 
Tho tide useeuds some wav above Stirling. 

FORTIFICATION, the art of strengthening, by ma¬ 
terial Constructions, important jaunts in an actual or pos- 
Biblo theatre of war. The demand for its use may therefore 
occur either on tlie ground occupied by contending armies, 
in w’bicb case the works must necessarily be callable of 
more or less rapid execution, coming nnder tbe heading of 
FUld J^'orlijicaiion; or prudence may dictate that nation.s 
shall prepare themselves in time of peace ug.'vluBt invasion 
by constructing works of a lusting character on their fron¬ 
tiers and coasts, us well ns on the main roads to the interior, 
aud around their capitals end other important places, which 
may either be centres of commerce, depots for tbe sujqdy 
of men and war material, or suitable places of refuge for 


armies that may be beaten in the field. Such works as 
IhcBO are classed ns iWmnuent Fortification; they aro 
armed witli heavy arLillerj*; and durable materials, such os 
iimsunry and iron, enter largi’iy into their eonstructioii. 

The simple princiides wliich govern tlie whole .art of 
forlilication arc—Ibl, to expose the enemy wliile covering 
ourselves; 2nd, to jdace obstacles in tho way <4 liis ailvanco 
while nmlcr our fiie. The first of these has gained in 
importance in jiroportiun to the improvements in arms; 
not bo tho second, the application of which dejx'nds on tho 
character of tJie defenee, whi'llicr purely defensive or more 
or less Rccomjianied by od'ensivu couulcrstrokcs. Iliac it 
may be nunavked that, however advisable or iieoess/u*y a 
purely defeij.'iive j.olicy may be loe.illy', decisive resnlt.s 
can ouly he obtained by a vigorous assumption of the 
olVeiibive, tow'urds whicb ultimate object the other hliould 
alvvay'B tisid. 

The various kinds of defeii'-Ive woiks will now be blioitly 
de.'-ciiiied muler the folliming heads:-— 

1. Fortresses and forts. 

2 . (kwist defences. 

d. Attack .“md defence of forircsscs. 

•I. J’ield fortilication. 

1. For/i-fs.fc^ anil Fort.f.- 'I'iie walls of forliliisl jil.^ees 
ill the middle ages consisted of curtains mul lowers (^lig, I, 
Date 1."); the jurtuins high enough to make escahub* dilh- 
enlt, and with a width of 2 or 3 y.ards only at the top, 
made up of the batlleiiiented parapet w.all w'ith a narrow 
path buliiuil it; the tnwei.s liiglier and more massive, jiro- 
jectlng in front of llieeiirlain .and lliinking both the face 
and lop ol it. For a full and vivid description of mediaeval 
forlilicalion the reader is referred to “ military Archi¬ 
tect nre of the Middle Ages” and “Aimaks of aFoilross,” 
by Viollct-le Due. 

To enable the defender to keep a better watch from the 
top of the wall .nml to sliower down missiles on the ground 
at its base, it was usual also to buihl out on the to]» uver- 
Imnging wooden iioardiiigs, having holes in tho Hour; or 
Slone jirojcclions, termed viarhicoulU, A ditch or moat, 
usually completed the defei.ceB. Tim methods of attack 
ill those d.ns Were either to Bcal'*. tho wall with ladders, 
this being leiidered more ea-^y by tilling up p;irt of the 
dilch, and using engines to throw heavy missiles to de¬ 
stroy the oveilianging w'urks; or, little wooden liouscs on 
wheels, called rat»^ nere run across tlie ditcli and against 
the >vall to gi\e cover to jiioiieers uiulerminhig tho wall 
with ])icks and evovvbarh, or to battering-rams; or again, 
wooden tower or Ovjiroi of many sloreys was made to over¬ 
top the wall .and moved forward on lollers on a causeway 
across the dileli. From this the archers kept up a bliower 
of arrows, and the men at-arnis were landed on tlio t»j» of 
tlie wall. Against a resolute de/unee these meniiK w'cre 
Very inadi quatc, ami the besiegers b.ul often eitbnv to raise 
tbe siege or to rely upon Blarviiig out the garriBOn by .a 
blockade, whieli the eimditions of military service in 
those days made it difficult to maintain for many months. 
The feudal castles especially, from their strength and site, 
most often delled cajilure. Cities were more vuineruhle. 
Tbo two leading charaeleristics of inediajval fortiHcalion 
were the in'ovision mudo for a step-by-step defence, and 
the defence of the foot of the wall from tho top (eerttoa/ 
defenee). M'ith tho introduction of cannon caino tho first 
great change. Towards tho end of tlie fourteenth eeutury' 
“ hoinh.'irds,” built up of bars held together by rings of 
wrought iron, were used, producing great c*ni ct on the walls 
wliorever they happened to sliiko; but tlio bad powder and 
weakness of tbo guns made li-e sliooting too uncertain for 
sy.stematlc briiaching, aud tho fire was usually directed upon 
tho gates; to protect these it bcc.'wnc cn.ifoinary to tlii'ow 
up lulioarh» or boulevards (German holl~werK) of earth 
and timber in front of tlieni, uud tbe%rrow slits wore 
enlarged for use as gun-ports. • 
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Towards tlio end of the fifteenth century the improve- 1 
nieulM ill artillery, coupled witli the usis of Runpowilcr for ' 
millin';, brouj;lit about further changes. Tin*, walls were ' 
Btreij;;lhiMie(l by rcmjfarlit fFr. rimparer) of eartli and 
arelns behind tliciri; deep ditrlies weie dui; in front to 
furnish bsiuks of earth to piolect thein and to [irevent 
mining; by pjunpowder; the ImlwarLs Ihnm-n U]) in fmnt 
of tin* pites and of tlu-* loweis b<‘';!in to be r(*eo{;idzcd as 
the best ]»l:u*eH on which to mount j;uns with whieli to 
oppose tlio besiegers’ ailillerv and to tlank the nails; in 
now works llji* latter were Mink lienealli the p’onnil, and 
the diteli beennie tin* prliielpul <»lislaele. Step liy Bli'p tiic 
general Motion of a forfitied line arrived at that wltieh is 
bhown in tij;. I, I'lale II. Tlie ranijiavt Lschiefly or^aurml 
for th“ service of heavy ijuns with which to ojjposo the bc- 
Biej^ers’ batteries, tlie slope of lliu /daeis bi'ini; ko adjusted 
as to be swept by their iii i*. lly ini’ans of bainjiietles pro¬ 
vision is also nindo for nniskelry fire, to li(5 delivered over 
the fop f)r eiv.s/. of tlio itanipcf, searchin*; flic con »v d iratf 
up to its inner edi^c. Tlie glacis can also he swept by 
musketry (Ire from Ibe covered way; tin* latter is useful 
ns a starting point for paliol.s .'nnl soities, ^te., aial the 
defend'Jis eomniunicate witli the inner inelosure or bod// of' 
the pfara (also called the eiirtiiuU ) by means of steps atnl 
rumpx or incliiK-d roadways leading down into the ditches, 
ami tunnels or pos^riis leadingfroin the latter tlnougli tins 
rampart into the boil\ of the jdnee (Inns deliver Iheiv 
fire ellhiT over tlie parapet (en hm'hvHv) or Ihrongh cliaii- 
mds or f7afi»rr7.s/n*t'S cut in it. IJofh of lln*so methods .are 
attemb-d witli disadvantages, the former exposing the guns 
aud gunners loo luueh, and the latter ofVering a good mark 
to the emany and vequiiing eonslant vi'jmlr. The Russians 
used at the siege of tSeb.tstopid bullet ]irouf mantlets of 
rope to ]irote<'|. the gunners ftotn iille bullets. To previ'nt 
the enecls of mw/nt nr bounding lire (foniierly used in 
the d*iys of round sliot) from tlie ^•m■nl^'^•> hatterii's i.dving 
or iujilnilhnj tin* rainjMVls in the direeliou of llieir lengtli, 
bhot-proof mounds or tran cscs hml soon to he built across 
the teire]ilen: -d tlie lainp.avt, one bitween every two or 
three ••uns. 'J'hese arc shown .along the eoveied way in 
fig. ,*t, I’hite II. When tiaveises are ])ut up to stop fire 
from the lear, they uie called [Hir<ido». 'IJie ])lMn or iracc at 
first ilevelojieil into liiat w liicli is ku«n\ n a*, tin* basliinied” 
system, hniiiiim having lieeoine. tlie inuno appjopriatetl to 
Ihc fM>rlions thrown out to fl.ink the inner boundary. Tims 
3n fig. 3 flic fire from tlu; flank h c sweejis llic ditch 
of the face cy'ns widl ns tliat of the light Jialf of tJje 
curtain r d. Tlii.s figure furtlier illnstrati's the manner 
in vvliieli tlie front a 0 c d cj'is anived at from tlio lino 
a^, which is one of the oiigiiad siiles of the jiolygou diawu 
round the place lo he defended. 

Fig. 2, IM.'ito 1., gives an idi*a c-f fin* nppearaiieo of a 
town fortified in the siiii])h*st inaniuT on lliis systcni, ono 
of tlu* ablest oxponentHof wbieh was the eelr bruted French 
engineer MarsJial \ snhan (lb.‘{3 to 1707), wlu) rej).airod or 
constructed mure timn IfiO places, look jiavt in forty-eight 
Bieges, forty of which ho directed as chief engineer, without 
a Biagle failure; twice defended fortiesse.s; and w;i.s present 
in more than 130 actions. Figs, fi, 10, 11, Flalu If., give 
illustrations of Iiis metiiud. Italian, Ch‘nnan, Dutch, and 
French eiigincorR all devoteil themselves to elaborating 
improvements in this system for tlic fortresses winch now 
sprang np all over tbo Continent; these iinprovomcuts 
consisted ehiefiy in metliods of protecting the iluuks from 
being 8ilenci*d by thn enemy’s artillery previous to tlio 
passage of the main ditch, aud iu proviiling inner lines or 
I'etrcncImienU to fall hack njion after the failure of the 
outer (figs. 11, 12, 13). Nor was the h.‘istiuned system 
the only one wlilch tlicir ing«-nuity devised; there was 
the star nr tenaille system (fig. 17) of tlio Hf/irquis do 
Montalcudicrt(l?13-17‘.»!n, an otluur of dingooiiB in tlie 
l^rcneh army, who perhaps contributed more new ideas 


to fortifie.ation than anyone else, llis experience, gained 
iu fifteen campaigns .and nine sieges, led him lo try to 
increase tlie ]M)\v(*r of tianks and to overwhelm the enemy’s 
breaching h.atteries by a powerful artillery fire from guns 
iu caheinates (tig. HI), lie also introduced a eystein wJiich 
Lo i*alleU the “ jadygonal,” the imnH*dmto ]iavent of that, 
which iiioblly obtain.s in the present day. Tho principle of 
this iiu'thnd coiihistecl in bceuring tlio flank defence of the 
main ditch by .a largo inasomy building or cfrpowtVr in tbo 
c'ontro of tlie front to Lo defended, having three titws of 
vaulted ch:inibcr.s for gnus, besides mu.skulry loojiholes. 
There W'ns al.'^'o a continuous uia.ss of eiu*th or roKiitcrt/i/ard 
beyond the main ditch, to protect the walls of tho liody <»f 
the place (sec fig. IH). It w'oidd bo Impossible here lo 
di'serihe tho endless varieties of form suggi'sted by sneli 
gi’eal names .n.s those of (’rnihorn, Carnot, Cormoutningiu*, 
hut figs. f> to 18 will give a rough idea of some of 
them. Fig. 3, 1‘lalu II., and fig. ib, 1‘late III., give on a 
larger scale e.\nmples of the later forms rif the two great 
rival systeius, the hastlonod and the polygonal, of wJjieli 
the former was generally alli-eti'd by tlie Fieneli i-ngineiT'^, 
and llie lallrr w'.a.s appropilnted by the Germans, being 
.sometimes enlled the G{*rinuu su>lein. 

The simplicity of the polygonal systcni gives it tlu-advaii-- 
t.age of being mon* readily adapted to liregnlar ground, W'hile 
tho llauk defeiiccM are more seeure from distant, artillery 
lire than those of the bastiomd Rystein. Tt is also better 
suited to forts of KuialJ size. The ohjeelions urged iigaiu.st 
it are the vuhienibiiity of tho caponier by mining, aud tho 
isolalioa (»f ibs defendiTS bevoiid the main bonmlary. 'J'ho 
eaponier Las to lie sunk very low in tlm present day lo 
]u-otect it from cnrvcil lire. In both systems the. approach 
lo the bod// of the jdnee is hindered by iioiutcd works 
thrown out in front of llic ditch, culli'd ravelins (from tho 
Itali.m reVeZ/fwA, or scout wauks), wliieU bring a flanking 
fire to bear on the lines of appioacli to tho bastions, and 
must coiisequcully bo first lakcu. Frccjiioiitly, in order to 
giiiii gieutei salicney or on account of the form of the 
ground, w’orlcs are thrown forward on or beyond tlie glaeis, 
sufficiently near the ein-einlc to h«^ defended by its tire; 
these, railed advanerd tcori'jf, a.ssuine various fomis, such 
as Inuctteii (.‘a'c fig. IM.ite HI.), horuworhs^ which 
were formerly inucJiubed, or croinnrorl’it, Tli« liornwmk 
<*onsisl<-d of a li.astioued front at tlic head with sidc.s or 
br.ancheR flanked liy tlie woik in rear; the crownwork 
liad two hastioued fronts joined togctln*r in front in.stead 
c*f the single front. When points ont.side a fortress W’hicli 
it is important to occtipy do ii<»t .admit, owing t« dis¬ 
tance or to the fonn of the ground, of the works upon 
them being defended by tho musketry of tho place, tliose 
works must be provided with their own Hank defencch 
on all sides, and they then beitome detached works. To 
bec largo fortresses of tire types just described wo must 
go abroad, for the iinimmity from invasion of our own 
shores has hap])Ily rendered sueh w<»rks in time past 
unnecessary; only inferior instances of the basUoned 
6 y.st<*m are to be found nt onr important dockyards, snch 
as Fovtsmouth, l*lyinoulh, Chatham, designed to protect 
tlicm frem attack from tJie land side. 

But fortilication has sineo 1815, and more espedally 
since tho iutrodnclion of rlfleil woapvuia, undergone further 
changes. It was Been that tlic detached works, which had 
always been necessary in Rpeeial cast*s, gave grout facilities 
for extending the outer boundaiy of a fortress sufficiently 
to eiiablo it to hold an army, and thus become an intrenchtd 
ranyj, giving a seeure stnrting-jioint for opcralivms agtunsfc 
tho enemy’s field nimics, or alTording shelter to annics 
worsted iu tho field. Tho detached forts enable tho placo 
to be ]i(0d by a small garrisem agaiiiNi surprise or minor 
attacks, whiiu at the same time they servo as nude! or 
pivots, botwcfu wiiicU field troops may during a siego 
opemto freely, supported by tho artillery of the forts and 
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of tlio body of till! placft behind. Tlio Ion/; range of 
modern gwns gave a fresh r(;ason for the use of detached 
works in order to provide against liombtirdment. Ksjie- 
ciftlly WR8 this necessary in the c:i.se of dockyards like Furts- 
mouth and 1‘lymouth, from wlueli tlio enemy should be 
kept abont 6 utiles away, n'liieli could only bo done by u 
chain of forts. This idea was carried out at llioso places 
as part of an extensive scAiemo of national defence sanc¬ 
tioned by rariiameut in 18G0, the remaining works, con¬ 
sisting of roast and river forts and batteries, carrying tin; 
heaviest guns. Moro lately, the war of 1870 has jditnvn 
tho importance of a great d(‘\c1oj»nient of di*fenccs in 
order to prevent hloelcudo by a (toinpnralively small force. 
Tim perimeter of tbo works of Faris w'as more than oO 
miles when it was besieged in 1K7<); but this lias bei-n 
considerably more than (i«nibl<'d by the works since built, 
so that ail enomitnts army would now he required to shut 
thoplaci* in (lig. 25,1’lato III.) TJiat war showed alsotliat 
even nith minor places every «‘lfort should be niailo to 
mitigale lli<‘ convergence of the besiegers’ lin* by iiuTeas- 
ing tile radius of tlio defensive works, nnd the long and 
sneeeshfnl defcn«‘c of Rclfort was due lo flut energetic 
adojilion of lliis coursi’, Strasbnrc (jig. 2.’») is a good 
instauei* of :m old fortress with inulliplii'd {»ul works luul 
advanced works; Antwcrji, of a new fortress jinivided with 

dcladnsfl forls. In llm davs of smooth-liore ordnance 

• 

it W'as iiecos.s'iry, in order lo breach a wall, to ])Ia<*e Ihi? 
guns hi a halfery qnile close to it, on the glueis of the 
work; but nowadays a wall may be breaeluMl by Iteavy 
shells from a db.taiiee. Tin* ditches of modern fujlilica- 
tions must therefore be iiindc narrow and deep, and theii* 
escarps and rapf»nicr.s sunk well below tbo level of tlie 
crest of the glacis (fig. 20, j’latc 111.) Ksearps, such as 
that, in tig. d. Flale II., «‘an now he easily destroved from 
a distanee. 

Fig. 21, Flate HI., shows the general slinpe of one of alini* 
of modern detached huts, one of the principal fealuves of 
which is the jirovision of large hollow' traverses on ihc 
terrcplfin of Hit* rampart to stop enfilading fire, and at the 
.same time to afVord covered places of sln'lter for light guns 
jind men against shells. In jiluees open to the enciny’.s 
view embrasures liave almost disappeared, t>r at any rate 
arc made as shiilhuvus jiosslble, as the old deep embrasiin's 
aro too easily seen and destroyed by shells. The disnp- 
jfe.Mring earrhigo ofl'ers the best Bimpic poiulion of Ihc 
diffieultv, as irc>n shields and turrets arn too eostiv for 
general use. Fig, 2'1 .shows Ihe constnietion of ac.aponier. 
’Idle rear or ffovffv of Ihc fort is closed by a luistioned trace. 
.Such a fort may have a gan'ison of 500 lo 1000 men, nml 
ho armed with from 26 to 50 gnns; casematcBarcprovidi'd 
for tho garrison nnder Ihc rampart (lig. 4). In case of 
a siege it would be Kupj»ort<‘d by its iieighhonrs and by 
powerful intennediute batteries thrown iij» and armerl as 
kooii as the attack is foreseen. lUit to give time hn* the 
constmetiuu of such kattcries it must itself )>c able, in 
spite of tbo heavy cmivergent lire of thcj tield guns and 
guns of position, to arrest any advaneo of the enemy, and 
compel him to bring up a siege-train nnd to open tnmclies. 
The most essential point therefore is a good organization 
of tho ramparts os an artillery positifin, coinhining freedom 
of action with the utmost attainable security for tho guns, 
gunners, and ammunition. To give absolute seourit}' aguin.st 
bombardment the forts should be; about 5 miles from the 
central point, so that the length of the chain for a complete 
circuit would be about 80 miles. If they are exposed lo 
attack by the methods of the siege they should not be more 
than miles apart, so as to support each other cllcctnally; 
but where it is enough that limy should comm.'ind the 
intervals between tlicm with Ihelr lire, they may be placed 
in open country, 2 or 0 miles apart, 'rim use of detocdicd 
works as the principal sj'cnc of the stnigglo has lessened 
the importance of tlio inner enceinte of fortresses, and the 


system of multiplied outworks may be regarded as a thing 
fif the past; indeed they may he. sources of weakness ratlicr 
than of strength. With w'eaponR of short range the passage 
of the ditch was usnally the. stage in tho attack which 
could be most obstinately and successfully opposed, and to 
accumnlnto outworks,eacdi with ilsown dileh, wa.s the best 
means of prolonging the defence. Hut now that lin* ,at 
long ranges pl.'iys Such an imjiortnnt part, outworks, while 
giving only a feeble lire themwlvos, would mask the. lire of 
tlie moj-o imjjortant works bciilnd tln*rn, and then fiue llio 
enecinto in future will prob.ably be of a simpler liaeo 
th.'m heretofore. 

ProvUionnl irorZs—It will frequently happen, espe¬ 
cially ill countries where permanent works have been 
.sparingly provided, that when war is imminent the great 
strategic importance of some jjoiiits that are not fortified 
will liecoine .apparent, and they must be prepared for defence 
in a few wriOcs’ time; or penimnenl works may be in cour.so 
of eonstiuetioii, and it in.ay become necessary to complete 
fbem hastily; or during the progi’ess of hosliiitie.s points 
limy be oei'iipii'il in the enemy’s eounlrv which it is essen- 
to hold semindy willi a small fore<‘: tho term provi^ 
siuiKil is now e<i!nmonly used to distinguish the ehanieter 
of lh(* works eonstnieted in sm*li e.'isin?, wlileli is, in fact, a 
compToniise between that of lield and tlml of ]>ermanent 
work.s, ineliniiig to oin; or the other according the im- 
porlaiiee of the jioint and tho time and means available. 
Ill isdil a very extended chain of works of this kind was 
thrown up aroinn! J’l«»risdovf. on the north huhi of the 
Danulie, for tlm protection of Vienna, 70011 men being em- 
jdoyed daily. A little laliT, when war had broken oul and 
the Ib'Uhshtus bad ocenpied llresdeii, 0000 labourers were 
.sent there from Rerlin, and in a fortnight several detaclied 
forls and batteries were built. Tlio li'adliig distinetiou 
hetwisui provisiim.Tl nnd pemianent works is the use of 
timber, mils, .'iikI T iron in ])lac« of masonry, though the 
latter will not always he oxcludeil. 'I’hc prfifilo or si'ctiou 
will be Ic'-s considerable, ami the ditehes being less deeji 
the Hanking caponier.^ will not be so well covered from 
arlill(*ry tire, f.nrge use is Iben'rore made of accessorv 
obstacles, such as are used in field fortification, niid the 
flank defence of tlie ditch is sometimes abandoned. 

2. Cno.<t J)i f\ nrr.'t .—In no branch of fortification have the 
recent iinprovements in artillery produced greater changes 
than in tliat of c»>a.sfc batteries. Tbo old iriqsonry forts 
nnd martelio tfovers can now be rcduee.d to ruins in a very 
short, .sji.iee of tina* by sliip.s carrying the heavie.st guns 
made, and the introduetion of tlic iron turret into naval 
construction h.is ridieved tin* sliips of much of tho disad¬ 
vantage under which broadside vessels laboured in not being 
able to deliviT tlieir tiro except in tho position which afi'orded 
the best mark to tho enemy. Their vulnerabln points arc 
tJicir decks, engines, and steering gear; to these may he 
added the circinnst.'inec that ships eiin carry no more 
annonr than that for whieli they were designed, nnd every 
inch gained in tlie amiour-pierciiig power of guns afiects tlie 
Yulnerahilily, and pcrhajia the question of tho existenexi of 
many of the ships then afioat. Tlio penetration of armoui’- 
piercing guns may be roughly taken ns equal to the dia¬ 
meter of the bore at ranges between KKMI and 2000 yoi'd.s. 

Ships enjoy tlie advantage of gre.at mobility, and, wdien 
Koveml arc acting in eoncert, of eoncentralion of fire; hut 
they an* at best unsteady platforms upon winch to work 
guns, nnd most Fritish naval ofiicers appear to be of opinion 
that tbcii* best tacties are to cngiign the batteries at as close 
a range us practica])le,whcn the object of tho operations re¬ 
quires that tho latter should he sileiieed at all hazards; as, 
for inst.'incc, in preparing the way for a landing, securing 
an anchorage commanded hy the shoro batteries, or in a 
hombni'dincnt. Hut if the object he the passage of a cbaiinol, 
the ships m,iy be quite content to leave tbo forts uninjured, 
if they can i-nly pa'^s them withont injury to themselves; 
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in tills lluiir (pcriiaiis :i quarter of a mill' in aTniniiUO 
will assist tlicin, and the few rounds that llie batteries will 
be silile to lire run all the ;;reatcr chance of inissjn". Here 
tl.e i.iluit of obhtructions ami buLinJuIne mines or torpedoes 
is < \idt lit. 

'Jim best and at tlic same time the clieaj»est inode of 
imiiniliuf' the pins ou bliorc is to distribute tlieiii in several 
batteries at a level of lOU feet ornioic above tin* water, 
en^itpnj' tlic ships from many directions at om‘c, and at 
tlio same lime Ihcnisi’hcs dillu-iilt to se«-, 'J'jie I'arllien 
battery shown in li^^s. ."1, IM.ilc* IV., is suitable for tliis 
jmrjxise. The j;un fires <ivcr tin* paiapet ea hurtntlCy and 
enjoys llieiefoie a wide sweep. 'J‘lie fwrJons or masses of 
eartii between the pms must be solid, and tbe wide sjmic- 
in;; of the jiieees wJiieb this iieeessllales (:10 to dO y.ards) 
remliTs these butteiies iinsiiilabJe for veiv lestiieted sites. 
'J’he parajiet in front of Die nun e<»nsists of c-mlh and eon 
eiele, the latter inside. 'J'lie ^nns, as is ulwa\s the ease 
with iieavy artillery, me mounted on platforms titted with 
Innlv.i wliicli inn on iron i/icers, eiialilin^ the j^nn to lie 
ntovid round to allord lateral ranp*, while tlie speelal ear- 
liau"' to wlileh the ymi is fixed rceells on tiiii movable 
platfoim, the leeoil hein;; cheeked by liydranlie biill’eis and 
i<'ili<‘r meehaiiieul eontvivanees. Tlie small «.eyHii‘e jaio/i/- 
holiUiij; about lwenly-li\e rounds, wliieii Mippiy the 
iminediale wants of the pin, are situated in tJu* tr.uei.-'es, 
mnl the heavy sliells are inn out on small Irncks very like 
llio.M*used by lailway porteis; tliey me rai‘*i‘(l by a miall [ 
deiriek on to a loadin;' stap‘, rumiiiiy <in wlieels alnua'a 
little lailway' jiassiii;; imind the front of iJie j^iin; iu-ni this 
they me raiseil to the inuz/.lc (in Ibe case of very !i<Mvy' 
niU'/./lo-Joadin;; ordiianeey by ineaiis of a small deiiiek 
attaelied to the pmi itself. 'I’lie disappeaiiii;t eania^e ^ets 
rid of till* evident <'xjH»sine <if the ojmuers whieii the tibovi* 
incth'jil cnt.nils, and ns the pin eau only he seen at the 
moment of in in;:, lh<i enemy is nmeh at' a loss wlieio to 
aim, and the ballery may even be at a lower level. UuL 
there may be no pound p'i'»J4 tho desivaide eoinmaml; or 
llie hit'll pound imiY lie niueli reliiecl from tlie water's 
edps eiilailin:: loss of power fiom ineroased imip; ortho 
elitls m.ay be eloseto <leo]» water, in wliieli the sliips could lie 
untouebed by the pus, w Idcli cannot lie de]>vessevl more than 
nliouL 1(1 {li'pees; or a;:ain, <Hs]ters(‘d hatteiies mny be too 
«ipen to attack from the land siile, or the space too restrieti'd 
to luouiit the neees.sary iiumher of j;uns. In sueh caso.s 
tin* pins must be bruu;;bt to tin* water's edp* and ]ilaced 
in batteiies of the slrunp'st eoiistiaction, tliorou;;lily pio- 
ti'ethif; llie puns by' inuuiiH of iron shields, and pviii" rover 
oveihead to the pmuers as well, 'i’lie spiiees helwieii the 
shields aie closed either with earth and concrete, ns in Jiy. 
J'lato IV., or if it is necessary to economi/.u room, by solid 
masonry, as hi figs. 27 and bO, tlie pms being arranged in 
one or more tiers. Figs. 27, 28, 2h, being all drawn to the 
same scale, give an idea tif tin* ujipearanec of tin* ballerii*H 
as been from the 'lout, as vv<*ll ns of the difieiem'c in tlio 
spacing of the guns requhed by tin* three luellioil-.. Rlasoiirv, 
liowcver inab&he, is not proof against the eontiiiiied iietioii 
of very licavy shells, and when the iiupcrrtnnee cd the situa¬ 
tion justifies the expense, the ft>rL may be entirely flouted 
with iron. 

In casemnii’d hdiUrU's the magazines arc below, and 
Iho ammunition is hoisted tip by lifts. Those batteiies 
oflVr an excellent toi’get, and the cll’eets of shells wbieh may' 
find their way in arc proportional to the eiowding of llin 
guns, which uro less than half as far apart as in the open 
hutfcricb. The iron shield must not lie dependeni on tin* 
stone sides of tlio opening in wiileli it is pl.ieed, Imt is 
bolted down to the base blones. ICNamphs of all tlii'se 
types can bo seen at I’ortsinouth and IMynionth, Tliobc 
arc e.iipuhlo of resisting the lieaviest guns atloat; luit as 
the jiower of gun* increases year by year, ibey linve lieen 
dueigiied ill such a manner as to admit of extra thicknesses 


of iron being bolti-d on, thus defying artillery for some time 
to come. Fig. 2(» gives an id<*n of tlie disposition of bat- 
teries to proteel a cliannel. 

Ifevolniiff Iron tnrrHa are the host of nil means of pro¬ 
tecting oidnanec for coast defence, combining bccuiity with 
lateiul range. Owing to their cosllinehsdlioy can, however, 
be only sparingly used—one of tlieso may bo seen at tlio 
bead of Dover ]»ier. 

Chaunvl oLiimrilons must be ]>laccd uiid(*r tlic eHeellvo 
fire of tbe guns, the efiieieiiey' of vvhicb they arc designed 
to iii(*reasc. 'I'liey' may lie either sunken or Jhxilhifj^ 
'I'lie former have been rnailu of stout limber cribs filled 
witli bricks, as nsetl by the Confederates across the Savan¬ 
nah ill the Ameiiean Ifivil AVar; or of bunken ves'-els, as 
used by the. J»us:>ians to protect the Imvliour of Si-bastojiol 
in the Crimean Uar; ur of piles wlieii tin* liolloni is 
suitable; or of railway' metals maile into .a cbevaux-ile-friso; 
or with heavy' logs funned together, loaded at one end, and 
bui*yed with barrels at the oilier, »k.c. Floaihi'j ohsirnr- 
lions .are mine easily made ami removed, and may consist 
of chains buoyed iip by rafts, rafts of thnbei, or liawsiTS 
Misjiciided fioin bu'»\s, wliie.li would entangle tliiniselves 
in tbe screws ur ]iaddles of vessels, (lit* buoys being also 
coiiuccleil by olbci io]»es. 'I’iiese lattiT me veiv cjie.iji 
and siiii]>1e. 

^idonorinr ntims may lie e.\]iee{ed to be laigely used in 
fnlnre war.-, lietweiai naval jn*weis. 'J'hey weie employeil 
by the J’us'-«I.ins on a i.inall se;ile for tin* jirotoefiim of tho 
ikiltie polls in but ll.clr leieiit v.i]Md ilcvib pnieiit 

is line tlie Amcib aii Civil \\ ar. 'I’Imm* mines are of 
tvvo cla.-'ses—tlujse filed b\ inechanie.il and those Hied bv' 

4 

eleUiic.d means. Meclianieal mines are M'lf-jK'ling; tlic 
toiu b of a passing v'cssel fires the ebarge, eitliei by delmia- 
tion m* by a ehemiejil fu/c. JOleetiieal mines can also lio 
made si-lf-aeting wlien reijuiied, but ill naiiovv eliannels 
tliey are so arianeed lliat they can }«• lireii by judgment 
from tin slmic. Tbe filing of nil eleetriu mine is usually' 
ell’ected by the jiassage of the electjic current fiom a 
voltaic li.itterv' tliruiigh a short length of line pbitinuiii 
wire, wlileh it heals suflieiently to fire tlie cxplublve wlneli 
is in contact vvilli it. Mi'clianieal mines are ea'iily pre- 
jmied, and lequiie no s]«Tial knowledge, and being in 
netiial contact with sliips nl tlic time of explosh)]! com¬ 
paratively small cliargcs .arc sunhieiit tin- llicni; Init tliey 
are dangerous to bundle, and a cliannel studded vvitli them 
is impassable to liiends ns vvi-11 ns to foes—Ihoir ivniov’al 
also is attended with lisk. Kleetrieal mines imve iiom; of 
tlie>e disadvantage.^, and can moreov<-r be eonliimally tested 
after sKliinersion bv'the piissage of •• weak curu*nt tbrougli 
ibem; lliev can also be made to signal tbe jiussngo «t \ 
vessel over them at night or In a fog. 

kSubuiaiinc mini’s are n.sually jdaced in advance of 
passive obstruetions, and well under the fire of llie hatterica 
(fig. 26, IMate IV.) Tliciv geuei.il arrangement should bo 
in linos to make it easier to iiie them by jndgnient, and 
they should be fur enough apart to prevent ilie explosiou 
of one from damaging llu* othi.’rs, 'I’lie explosive, at present 
Used for these mines in JCngbind is eompres.-ed gun-cotton, 
vvhirli is easy of iguitioii ami four times as jmwerful as 
gunpowder in propovlioii to its weight. Clinrges of J()0 to 
htK) Ills, may bu used, tho latter for di-ep miiicK 40 or 60 
feet helow the surface, wiiieh arc intended to destroy tho 
ship by the strnhiing of flie Iiiill duo to the coinniolion of 
the wafer. Tlieie is niuelj diftieulty iti kc*eping snlimarinu 
mines in jiositimi in a strong tidi.-way, or where tho rise 
and fall of the tide is gieat, and In the latter enso it is 
bi'st to have sev'erul lines moored at dificieiit depths. 
Submmiiio niiiuj* may be attacked either by destroying 
them by couiiti'rmiiiesi, vvliieh is a dangerous operation 
under tlie tiro of batteries; or they may bo searched for 
with grapnels nt night. 

d, Jffark and hcjencc of FoTh'essvs* —Sonic refereneo 
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lias bi5(‘U made to llie nnciont mctiuids of cnVctinK an en- 
tmiieo into a fortress; these soon beeairic impractiwiblc on 
liin introduction of fire-arms, and when a place was well 
ilefeuded It became necossni'y to gain groniid iiiider cj)vcr of 
trmielies, so designed tliat the besieger could a<lvanco from 
liis most dialnnt positions without being se<*ii. A regular 
siege is the last resource, wlien surjirisc or assault would 
he iinpracticahlo or too Iiuzardons and <'ostly, or wla'ii 
blockade or bombardment would l>e too slow and une<Ttain. 
Many of the smaller Freneli foiiresses surn-ndered to lajiii- 
Imidinent in tli(‘ wav of 1870 ; hlue.kade. or iui'e»tmtui may 
he tho most eireelive plan wlien a place containing jnany 
mouths to feed is known to be ill lu'ovlsioned. In order to 
prose<'iit<‘ a regular siege suecessfuliy it is nceessnry first tf» 
imost the place completely. 

'rij<5 force. cra}doyed iji this ojicration (say about Iwirn 
the sfreugtli of the garrison) uill have to beat back the 
iielil ti'tjops from the positions whieli they will have tnk«‘U 
up outside the fortn'ss, and under ils guns,wliieh may lake 
tliem some time to do. Knergclic action at this stage is 
one of file best resources of tJa* defeiulcr, and the success• 
fill defence of IJelforl is a good iiistaiiee of the delay wlileli 
will be thus caused to tile besieger. 'I'he latter will pio- 
halily at last eslahlisli liimself in an intrenelicd position 
alioul or 0 miles fuiin the guns of the place, wirli out- 
I'ost.s tiiiown out ]K*rlia]>H anolln’r mile. The intrench- 
ments will ho eonlhiually strcuetliciicd, so as to reduce as 
iar us ]io*-silile the number of men (hat must be taken fiom 
file active armies in the Held. In adiUiion fo tliesc fortl' 
tications ft) leslsl soilies it was n1 mic lime cnstomaiy to 
make “ lines of cimmn allatioii ” facing outwanls fo guard 
again-t sUtempts at relief. Tins is no hnigev tlonc, it being 
loiiml better to meet the lelieving army in the ojicu fit Id. 
perhaps many miles away from the hesii-ged foitress. Tiie 
hide ot attack liaving been deciilcil on, tlie licsieger biliigs 
np siege-guns nnd places them in batteries, 2000 to <1000 
yards away, biiUlen from view' by accidents of the grouml, 
and made Avlthout iulerni|ilion, eiulcavonriiig hy tlicir lire 
to dismount the guns which bear on tin* field of attack, so 
as to admit of a l<ing trench or jmralkl being opened at a 
distance of pcibajisone lialf to tiircc-quailcrbuf a mile (long 
jilk* range) from tbe fronts of the fortress attacked. For 
Us execution a large number of woiknien an* rcfjuircd, who 
are exteuded ululiT C(>\er of darkness and jn'uteeted by a 
cuccriny force of field tioops thrown forward as close as 
piissilile to the place. 'J'la* section of lliis french is shown 
ill fig. 34, Plate JV., and the pohitions of the first batteries 
in lig. 32, which is an actual instance from (lie Fraiico- 
ficrmaii war of 1870-71. Ouinmimieatiou between the 
paiallel and the rear is maintained by zigzag trciiclics 
nearly similar to it in see.Jiiin, the prolongations of wlncli 
pass <*lear of the besieger’s wtuks, so that he may not eii- 
lilnde tliem. Tho batteries keep up llieir fire witli energy, 
and llio more distant guns, as well as fresh jiioces, are 
brought up to a closer ]>osilion, oiu* half mile to a mile 
from the ]»lace, in order to insure hetter practice against 
the aitillcrv of tlic fortress and to admit of further advance 
by tronch-wovk. The duration of the exposure of the work¬ 
men may be lessened by tbe use uijjahions (circular baskols 
without top or hotfom), >\hieh they jilace in front of them 
in u line, and into which tlio earth is first thrown, so us to 
form a bullet-proof wall. As the works get nc.arcr to Ibo 
fortress, however, it becomes too linznrdous to employ largo 
numbers of workmen all at once, digging within close range 
of ritles; tl»e trcucdies have to be continued tbereforo liy tlie 
««/), in which one man (a trained sapper) works fonvuvd 
along the line of the intended treneli, covering himself by 
a parapet as ho ndvaueos, and followed by ethers who widen 
his trench and thicken his pai*npct (fig. So, Plate IV.) This 
very slow proci’ss henceforward dotermincs the rate of pro¬ 
gress of tho biegc. As he approaches near tlm place the 
ssigzags become so acute that vecoiirsc is bad to a kind of 


key-pattern form, in wliieh Ibo diiectly advancing trcncli 
is jnuteeleil by the parajict of tbe portion at right angloH 
to it. Wlieii the outer edge of tlie Jlleli lias been gained 
tile eounterscai'p lias either to be blown in or n passago 
made tbvougli it ly mining. The chcavp wall is bieaclied 
by heavy sliell guns at a range of about thiee-ijuiuters of a 
mile, and when all is ready the {tssault is given. Thu furllier 
operatimis consist in iiialuug breaches in tlie inner w'ovks, 
and assaulting them under cover of as mueli tire as pohsihlw 
from mlvanlageous positions, which liavo bei'ii graduallv 
gained by sapjiimr. Figs. 32,3»j, 37, J’late V., are inleiuleil 
to illustrate the al>o\e description of the method of taking 
a place by siege. Fig. 31) gives a sketch of a breach. When 

a lorlrchs is surrounded hv delaclied furls it becomes iieees- 

» 

sary to take two or three ol these ly a process similar to that 
described, liehne making tlio ad\ance oil the “cnccinle.’* 
The o]»eiiilIon would he a heavy oni*, inquiring a very I.oi^co 
siege-train to tippose the muiierous liattcrics ubich would 
be tlirown up liy the I>eslt'ged between the forts. 

'J'hc buecessfid defence of forirem‘/t consists in autici- 
jiating aiul being leaily for all llic movements of the be¬ 
sieger. bolding the ground outside the fortrchs as long os 
pi-ssihle, Irving to discover the besieger’s woikiiig parties 
by ol>serv:itojicS, balloons, i-leetilc lights, *!ve.; harassing 
him and destroying In', woiks by .s«»rlies*, building ])lenty 
of cascinalcd acconiin<tdatIon for the garrison, and stiong 
traverses across tlio terrcj^lcins of llie vvoiks to jirotect tho 
gnus from enfilading liie, and to allbrd shelter for light 
jiii'ccs available for use at any lUoiiiciiL to ixqiel assaiiltH 
ami to iiie on tia* heads of tin* saps. For the active 
]»ortion of the ilefiMicc tlie hest-di illed and best-disciplined 
troops me lequired, capable of striking lu'avy blows with 
I rajildity. 

Minhnf will ))iobal*ly, owing to iiicrcasing dilficullies of 
ailvance above ground. ]ilay a iiioie prominent part in Int iiro 
fiivlicss vvaifare tlian it has liitlierlo done; it was employed 
by the Freneli at. tin* si<*ge of Sebastopol (iHioO), and wa» 
coiinnenccd by the Roumanians against tiicCirivit'za redoubt 
v»n tlic east of Plevna iu 1877. Most important fortresses 
are protected by syslcuis of cmintcrmincs in front t»f tho 
]trojecliiig portions or mllcnt* »)f their prominent works. 
Owing to tbe «*xlrcmel) poisonous character of tbe gases 
jirodiieed by gun-eoUun and other kindred compounds, gun- 
pow’dcr is the most suitable exjdosive for military niining. 
Tbi.s difticuity, however, can In a measure be ov'ercomo by 
improved metliods of supplying the miner with air, such us 
high-pressure piun])S and knapsacks of compressed air 
carried on the person. Of all forms of warfare mining 
requires the greatc.st coolness and intiojiidity, and niustbu 
undertaken liy trained men. Tbe general principle followed 
by the besieger is to expltKlc largo cliargea so us to cn’ate 
ex!<‘iisive ciaters, in wiiicb ho obtains cover, and from which 
a further advunee can be attempted; wlu'rcas tbo defeuder’a 
|Killey is to dcslr<*y tlie att.ae.ker's mines by small charges, 
the cfTect of wldcli will bo felt undeiground only, and 
In* will li.avc tin- advantage of Ids existing system of 
countermines in tbu provision of many points to start 
from, thus saving time siiul imabling him to be beforehand 
willi bis opponent. Wood is tlie material emjiloved for 
lining the sliafts and galleries during the actual mining 
operations, but in the permanent system of eountcrmiiies 
brickwork nnd m.asonry arc employed. Fig. 38, Plato V.^ 
gives an idea of the ehameter of such a system. 

4. Field Fortijicuiion enables an army or otlicr smaller 
force standing on tins defensive to nuip the lull value of 
I its anus, so that it may liold its ground against odds, or 
in its turn assume the ollensive with a better cliiincc of 
victory. A gwid general will, in the first instance, select 
ground wliicli is naturally favourable to cither of theeo 
objects, calling in tlie engineer to assist him Adhere ho 
may elect to stand on the defensive, buC forbidding him to 
bumper those projected eouiiterstrokcs (either on a hug© 
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or Rmall bcsiIc) which alone can he n-licd on to proilnco 
really decisive rcsuItK. Tims, by eeonoiniziiig 11«‘ portion 
of th(? force employed on the strictly dtdonsive, j;rcater 
nuinhe]-s are nvailahlo for assinnin" the otfensive at tlio 
critical moment; and, which is most important, the de¬ 
fenders arc enabled tc» hold a much /pvalcr extent of front 
than they could otherwise do with the same nninlier of men. 
The celebrated lines of Toiti's Vedras arc an instaiu'e of 
this. The Kii;ilish aririv, with Its flanhs resting; on tho 
Tagus and the sea, oeciipied w'itli about i»0,0ti0 nu-ii a lim? 
of some 25 miles in length; it had its jjjternal eonnmini- 
eatious perfectly open; biipj>li<‘s were luonglit np from the 
Bca, Bfi tliat the dcl’emiers could jiot Ik^ Ntarv(‘d out. TIic 
French peni'ral could not turn the lines, and they W’crc too 
Btrong for him to attack in fronf: from tliosc lines the tide of 
conquest of the French annicR lirst began to recede. Field 
fortification came into general use at the end of the six¬ 
teenth and beginning (d llm seventeenth centuries as a 
result of the geiH-ral introduction of lirc-m*ins and ahandon- 
inent of arnioiir. At that time it. w'juj nssoeiali’d with 
more ])nrely defimsive tactics, one army seizing a j)usItion, 
inclosing Llself within continuous lines of ditch and parajx't, 
and the other wat<diing it and afraid to allaek. '1‘lie vi*ry 
close raiig(* .at whicli the df!cihi\(? tire coml>nl took, jjlaee 
made flanking tire so impoitant that the linis wen? broken 
np so :i.s to provide numerous iJauks, the teiiaille and 
hastioiu'd trais-s heh)n* alluded t<» being in coiustnnl ns<'. 
Tim increased size of armies under N.'qmleon, combined 
with his jM'culiarly active strategy and the increase of 
good roads, brought intrenrhments into disuse i(»r a tinre, 
tiioUgh it was the o])inioii of that great general that 
“those, who iiogh'ct the sn]>port wdiieh the Jirt of the 
<‘ngin('iT can give in the lield gralnilon>ly rleprlvo them¬ 
selves of a power and an auxiliary no\<'r Iantful, always 
useful, and oftim indispensable.” Now' again, in these 
days of hrecehlnadeis, the wilh(*ring nature of infantry 
Ih'c has brought into proininen<*e llu'art of obtaining cover, 
especially hasty cover, such as can be impro\ised in a few 
Jionrs. Of this description arc tim tnmehes shown in fig. 
45, IMale V., and the caniage of liglit intrenching tools by 
the infantry thcinselvea for the pnr]u>s(‘ of eonstrneling 
them has become a iieees->ity. Fig.s. 41, 4(J, also show' 
tlio mctliod of adajding lu‘tlgcs and walls for defence. 
Most haLtlefields of any extent will naturally lend tlicm- 
Bclves to u division into some porlions sinfal)le to passive 
defence, while other ])ortloi)s are suilahlc to counlcrslrokcs; 
for the fonner, woods and villages and elevated jxisiiions 
in the line taken np will be occupied ami made ns strong 
ns the time will allow, their strength being increased by 
obstacles under close range, sucli as entanglunienis of 
branches of trees and of wire, military pits, &c. (tig. 43). 
These fortified posts or tactical situated at. inter¬ 

vals along tlic line, diTine the points of attack of tlm 
enemy, who, if he attempts to pass })ctween lln'm, w’ill 
have to enexmntcr their cross ,nnd flanking fire. The 
nearer they nrf' to one nnotluT tlm better tlioy command 
tho intervals between them, but the less room is tluTo for 
advanco through those iiitenals, and tho more nic-ii they 
absorb in the passive dehneu; and if the intervals bo 
barred by obstacles detaining the altaekcrs under Hank¬ 
ing fire, a comparatively small reserve will be able to 
deal with those bodies of the enemy tliat may snceepd in 
penetrating within the line. On tho other hand a strong 
defensive force will desire more vigorous action and can 
afford to have these ‘‘pivots’’fewerandfnrllicrapart, thus 
reserving more force h»r .action nt any part of tJie line. 
The valiant defence of the farm buildings of Hougomont, 
w'hich was sliglitly in advanco of the llritisli line at Waterloo, 
is an excellent instanco of the value of such posts, which, 
combined with the action of the reserves, are tlio chief safe¬ 
guards In tlio closo*fight. When, in the absimee of villages, 
wubds, &c., suitably Bituated, artificial inclosures have to 


bo made, Iheso are formed by earthworks or tedouhts of 
as large .a section or profile as time will permit. Their 
parapi'ts are made from 8 to 15 feet thick in order to 
I resist shells, and higli enough to cover the defenders 
I stauding insiile from view ffiirs. 40 and 48); they must 
alflo ho liberally proviiled with /////n/of/es or/fV/rZ-conc/nofcx, 
wlilch arc excavations covered overhead with earth stiji- 
ported by timber (fig. 41), in wliich the garrison will be 
safe under tlio fonnidahlc fire of rifled artillery at long 
ranges, reserving tliomsehes for the cnudal moment of the 
I infantry attack. Tlicse slndters are quite a characf eristic 
I of modern iield-w’orks, as il!nstr.ateil in the Flevna redoubts, 

I .'tgaiiist. wliich the Husslan artillery w.as directed for hours 
; in vain; tho Turkish iufantiy sufl'ered a very trifling loss, 

; and remained unshaken for the close defence. Thus tlio 
. phases of the coniliat for which fortific.ali«»n has to pro^ idi* 

I are—Isl, for tlui ]irc*IIminary cannonade; 2ud, for the 
infantry attack; ami .‘Ird, for the eloso fight. 

It may bo necessary to oecnjiy imjiortimt tiositions sfinie 
distance in front of the gein*val line, hut still under its 
, long-innge fire: llu'se are called adcanced icurhs^ ami 
their r(‘ar W’ill usu.ally he left open or very lightly closed to 
dcjirivc the ahsaihuit of cover if he takes lliein. Ill oilier 
cases lln*re may h(* W'orks behiml tlie general line in eahe 
of the failure of /my part of the latter; these are called 
rcscrce icorLf. Fiidd works, wliiidi have tliick jiarnpets 
! all round capable of resisting artillery lire, ;in* ealled cjnsvd 
I worl'n ; those which have I'lily light pamjiels or obstacles 
! in rear arc called half-clo»cd ivocL'i; opt-n worl’n an* 
those which are quite open to tlio rear. They are besides 
distinguished by tlicir shape—those wlileh arc iiihmdcd to 
sweep the ground in front through about one-tliird of th<* 
wliole circle li.avo two or three sides, aiwl are called in tlie 
fonner e.asc redaua orfcr/ies^ in the latter, hluuled redans: 
those which sweep half Iho circle in friait have four 
bides (te'oybrc5 ami two fnnh's)^ ami are called Iftmftcs; 
squares, ]ientagous, or iK'Xagoiis nee used to sweep the 
whole circle, tho greater the ang.lc id the figure the gienter 
being the cfTectivcness of the fire at that angle. The 
square has the merit of simplicity, and was generally 
ailopted by the Tnrks nt I’lcvna; in those dehmc'.es also 
obstacles in tlie forep’ound were entirely dis]»ensetl vvilh. Hie 
dcfciuh-rs relying, and rightly bo, on the jiowerof their fire. 

In order to develu]) a really fonrii<l/diIe fire against an 
attack in p*efit force it will generally be necessary to thii»w 
np shelter Ircnelies in llic intervals between the fortified 
p«>sts and sometimes in front of them, to cover lines of 
riflemen as well ns their supports, if these latter cannot 
obtain shelter from the im'qunlities of llic ground; the 
field-pms are also run into //««-;///.-» (fig. 42), or placed 
behind banks or ipanlmcnts to cover the gunners. Walls 
/md hedges are also useful for tliis purpose, provided they 
do not int<*rfurc with a jirojuised lino of advanci^ The 
trenches, gun-pits, &c., uill ho placed on the brows of 
blojiL'S and other favourable places for seeing tho foreground 
thoroughly. The linos of trciiclies should be as falraight 
as possihlo bo as to give a good fire direct to their front, 
liecauso at the comparatively Jung mnges at which tho firc- 
combat now laki's place there will ho little opportunity at 
first for cross or flanking fire as formerly. To rob the enemy 
of all cover, hedges, walls, ditches, and hollows ]>nrallel to 
the lino will as far as possihlo ho levelled or filled in for 
BoniB distance to tho front. The ground w'ill often admit 
of two or three liens of fire being used at important jioinls, 
as at Plcvn.a. In addition to the works above described it 
will bo a part of tlie duty of tho engineer to look to tho 
free pass.'igc of rcscn'cs to tho front, making rough roads, 
and levelling obhlach-s where nneessary. Fig. 40, showing 
a portion of the line <»f investment round Mota in 1870, 
gives an exanipht of Hie application of field fortification to 
actnal pound, and serves to ilhiHtrato tlm principles above 
explained. When there is not suflicient time for strongly 
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fortified posts, hasty worlcs only can ho used. In this 
respect villages and farms and wouds are much to ho 
preferrcid to redoubts, which require much more time to | 
euinplcte, whereas the former, however short Ihu time, can 
always he lunicd l(» account. 

In iiiountaiiioiis and well-wooded wmntriey, where the i 
nse of ordinary Held artiller}' is dithcult, mueh use may hi* ' 
made of defeuslblo wooden buildings called blochhauscif. 
Their walla are made of l»ullet-pn>of sfocktuUuff^ and loop- 
Ijoled for rillea; the llmbera may bo ciliier placed njiriglit, 
toueliing one another, or lh(*y may be hiiti iiorizootally, as 
in tin* (Swiss hnta. The roof is eomposed of strong timbers 
<’Overed oAvr willi earth; tlie iiitenor is tilted up for Jjabita- 
tioii with guard-beds, &<*. yV dll eh and obstacles <>ntside 
prevent llie eimmy from closing. Tin- im.tanees to which 
■fi<‘ld fortitieatioii may he applied in war are hatlletiidils, 
Ihics of inveslini’iits, defence (»f the gninnd rnuiid :i for¬ 
tress, intrenched ramps, defence of the passage of rivers 
{f}ri(1iic-hvtuh) and mountains. Tii tlio tuo latter case*s, if 
<»ireiisiv(‘ operations are conlcm]jluted, tin* dcfeiiees shfitild 
inclose a considcraide area of ground on the enemy's siilc 
of the natural ohstaelc, from Avliich to obtain a fair starl¬ 
ing point witlumt the ch.ance of beinc: tlirown b:i<-Ic on the 
delile. If, on tlie other hand, it is merely rcipjircil l(j bur the 
passage defensively, a position can be taken up encircling 
the outlet and commanding it with a eunvergiiig fin*. 
For detailed information on tirld fortification the reatlcr is 
refeiTcd to the autliorizet] instruction books on the fanlqeet. 
Tin? remaining branches of tlie art will be found tmited of 
in tlie “Text Hook of Kortification and Military Kngin- 
eeriiig,” used at tlie Ifoyal Military Ai*a<leiny, AV'oolwich, 
from w'bicli mneh of this article has been galhered. 

FORTROSE, a seaport and royal and parliamentary 
hiiigli of Scotland, in the county of lh»ss, on a gentle 
cmini'ncc on the north banlc of the Moray Frith, neaily oppo- 
uile Fort (Jeorgo, from which It is 2^ miles distant, and 10 
miles north-cast of Inverness, 'j'lieie is a regular ferry bi*- 
Iwoon Koi*t (jporge and Ibis hurgb. Forlrose was formerly 
known by the imine of Uliannnry, so called from its being 
the ebanoury of Ross. Abont a mile to the west stands 
the fcinall town of Uoscnimkie; and the fw’o places were 
united by a ebarter granted by,lames H. in l-lll, under 
the common name of Fortross, now changed into Forlrose, 
vliieli charter Avns ratified by James VJ. in lt»h2. Rose- 
markie is a sitmllcr place tlian Fortroso, but is reckoned 
the paroebial capital, inasmiU'di as it is tlie site of Hu* parish 
ohureh. Fortrose possesses .a volnul<>erJialI, several clmrclies, 
a mechanics’ institute, a wooden ]>i<*r about 720 feel long, 
and u good academy. There arc* no inannfactures in tlio 
place, but the sahnon and otlier lisberies give (considerable 
employment. Tin* popnlaliou of Rosemavkie, in which 
Fortrose is included, in J881 was IJ57. 

The Rishop of Ross residi'd at Ohanonry, and was 
termed Kpiseapus Rosemarkiensis. Tliis episcopal see avus 
founded by David T. in lb« tw'elflh (*entury. Only a f-mall 
part of the ratbedral now* remains. Some of the bishops 
of Ross AA'crc men of literary cniiiienee, parlitailarly .lohn 
Maxwell, author of “ Sacrosane.la Regum Mnjestas,” wlm 
died in 1 t»4G, when archlnsliop of Tnam in Ireland. Forlrose 
unites w’itli InAcrnesH, Forres, and Kairn in sending one 
member to the Kousci of Commons. 

FORTU'NA was the goddess of hick, ('hanee (,/*or.v'), 
in the Roman mythology. Kothing is more surprising than 
tlio bare matter-of-fact way in Avhieh the Roinaiis deified 
abstractions in this manner. R'liere Avitli the (hecks 
whole oroAvds of myths and delightful fani'ii's clustensl 
round the god of the sky, the gndiles’j of the daivn, iiaind 
him of war or her of love, nothing ev(*r grew round the 
purely Latin deities. What tales of thn gists (hey required 
tho Romans stole ready-made, ns (hey stole tliuir statues, 
their pictures, and the bulk of their .arehileetuic, fi-om the 
Orecks. Solving (Se.tnrims), ficld-laliour (()i«s), blossom 


(Flora), boundary (Terminus), liealtb (Sains), harmony 
(Concordia), ojicning or commenecmcnl. (Janus), good 
faith (Fides), good luck (Fortuna'), sneh Avere tho most 
sacred divinities of Rome, tliongb the worship of tho Greek 
goda ranked far liigbcr in outw.ard show and in nominal 
degree. The god of tho main elinnee, or property, Hcr- 
culus (afterwards ridiculously confounded witli the Greek 
demigod ITcrakles), tbii god of trade, Moremius, and the 
goildess of luck, Fortuna, Avere of all others tliosi* most 
AAiilely \vorsliip])ed by the coinineree-loving Romans. 'J'heir 
little .nltars stood in eva'r}' market-place; nt l^)lnpeii an 
altar of Fortuna yet stands by tlio side of a busy street. 
Ili're a hurried voav might be paid as tlio inerebant passed 
to eonelude Ins liargaiii, or might be jiaid at leisure. 
Tlio street of Mercury and thi* street of Fortum*, eaeli 
’ Avilh its slirine, aa'cic never far ahsi-iit from tlio forum in 
I any Roman town. One of tin* finest of the temples hi the 
i Roman J-'oruiu is tliat dedicated to Fortuna Virilis, AA'hero 
, Avoiinm cspeeinlly paid llieir a'oavs Unit they might have 
“hnsiiniids goml-lnek,” that is, by the pennanoneo of 
tlunr charms of body and mind inigbfr ever retain tbo 
i afVeelion of llieir jmvtners. Tlio oracles of Fortune at 
Anliuin and Frieneste Avere very famous. 

Tlie (iro<*k Tm*hC* was to a less extent worshijip<*d as 
goddess of luck. Hesiod fables her as the daugliler of 
Geennus. Foets and seuljitors figured her Avith a rudder 
, as if guiding tho sliip of lib*; or Avith a ball or a 
I wheel, emblem of nnsteniliii»*ss; or Avilii Hie coriiue.opia; 

of Ainaltliea, as bountifully ami capriciously scattering 
; gifts broadcast; and often slio is blindfold, to show tho 
i curious impartiality A\illi Avhicli sin* fa\'our.s deserving mid 
I nmleserviiig alike, or alike neglects them. 

* FORXJM, a large o])en space in ancient Roman cities 
(corresponding to the (t;font of tho Greeks), nsnally sur- 
ronmled Avilli pnhiie. buildings, Avbeit* the citizens met to 
trans'ict liusiness, and Avlieri*, previous to tbo erection of 
basilieic, e.iuses Avero tried. J'l'om this last cireumstuneo 
tho word forum is used nietnphorically for aplaoeof justice. 
Oriinnaily the Roman forum was pA'obably tho public 
market. At first Ave knoAv it W’as surrounded by the hootlm 
of butchers mnl such trad<*smeii; Avitnoss tho tragedy of 
ViucTKiA, wherein the injured falhor W’as supplied with .a 
weapon trom one of thi'so stalls Avlu-rewitU to kill his ruined 
daughter. Aftciwards these gave place to (lie great estali- 
lishments of tho mfi*cljaiits and money-changers, as (ho 
forum Ix'eamo tlie t*xeliii.ngo. Other fora AA’cro instituted 
I for market purj)os(*s —\]w ^forum hoartum for cattle, tho 
i Jorum pi i^rarinm for fisli, iha Jorum oUtorium fur oil, &c. 

The Forum Uomaninn^ &o relehratcdin liistory, surprises 
(he vi>ilov to Ihime by its smallness. It is not much over 
2(10 3 ards long l»y ilO \ards Avide, and is roughly rectangular. 

I Its length lii*s betAveen tho I'apitol and tho direction of lh« 
areli of Titus (ami rJ the Colosseum). It w'as surrounded 
by inagniiieeiit buildings, nnd contained tho public trilmno 
or roHlra (so called because tlm beaks or prows, rontra^ 
of captured ships omnmenled it); and also the wuho or 
navel of tbo Roman lerritory, tbo supposed centre of tho 
Roman world, wlieucc all distances Aivon? measured, &e. 
Tile sjd(*iutid temples of the forum; tlm great basilica*, or 
judguw’ut halls of Julius Ca'sar; tlie (Sacred Wa}', wlih h 
, led by the forum up to the capitol, and was solemnly 
traversed by the static processions or tho triumpli.s of vic¬ 
torious generals—madi* this place, so sinall in extent, tlio 
most revered spot in tlic Avurhl. (Later on tho trhimpliul 
nreh of the Fmpi*ror(‘?<‘A’i*rus.‘iFo spanned the (*^aercd Way.) 
Here were held tlie public meetings, tlie eoinitia of eA'ery 
kind; here met the senate, in tin* ruriu /riM/iV/Vf, a building 
on its nortli side; here was sjiokeii that oration of Mark 
Antony which changed the face of the world after tho death 
of Urn great Julius, In fact, to i*ccou;jt the oceurreniTS 
in Die fonmi is almost to narrate Roman history, 
i lint tho narroAV limits, though sacredly kept for meet- 
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in*.''', tJlc., wcro Jinpossibh? for tlio iiicronsln;;; bu.sincss of 
lli'im*, unci* utavtcil iii her csivccr of uiilviTsnl cuiKpu'st 
niul orj;.niizalioii. (Jonscqumlly Julius Ca*sav built Ihc 
I'unnit JhIU lo tlic uurlhwni'il, aiul sncccshivc cininTors 
followed wUIj hUCcoKsivc fovji, slill nluiif; the line,fioiii 
to westf and iiortliwnid of flic h'oriun lioinniintn. 'iiiiis 
wt* ij;eL the Furnm it tcjujd(? of iMars >\liich 

slilj ii'iiiaiuK; tlio Farum Fvi'ra\ si few adunnis of which, 
liulf huriod liy tlic slrei*(, emerge lo show Iiow bcaullfid its 
uivhileeturc must have been; lli<5 Funna Tt'ojani^ ji p-eat 
]>art of wliidi Jias l»ei*n tra<*cil, and wlicro still rises llu* 
famous Trajan’s Column, iJic. The celebrated triumpbulareh 
of Tiajan's I’orturi has disa]qiearcd, its spoils Jiavinj; pni« to 
Jnaho up the arcii of Consianliiu* near the Colosseum. This 
>viis the tnosl splendid as well as the largest of all the fora. 

It. became llu* l ustom of evevv eilv to have its forum, in 
iniitatioji ol lionie. Alany ol tliese aie ]inscr\i’d i-ven 
belter than those at Ihnne, l)Ul llie most })erfecl of all is 
tliat of l*oin])cii. 3\e))t ahno.st intact in il.s main fi-atures 
by its covoiin;; of nsJji'S when it was oviTMlieliiied in 7it ]»y 
Ihe eniptionof Vesuvius, it has retained for us the skeleton 
of the aneieiit vi^'orons imuneipal hfr, tlie judgment lialls, 
teJnjiles, altars, statues, exehan,'j;es, ami shops ; s<» tliat but 
a very small modicum of iinapnatlon is necessary lo fill 
uji the outline wilJi the pay i-olonrs of life. A carefully 
series of festivals in ISSV diil in fact ri*store for a 
lew hours the very appe.'naiiee of aiieient life to this extra¬ 
ordinary spot. Traitied aelors in ;qipropiiale eoslume.s 
tilled the jdaee. of tlie old Iiomaii eroud, eeli bratiluc now 
this act ami now that of the hypme eivlli/.ation. 'I'he 
^I’eatest pJiins were taken to salisty e\eiy di’inaiuJ of llie 
anti(|uarian, .and tlie n*snlt was most inlnestinp, 

FOS COLO, UGO, was Jmrn at Zanie nhout llio year 
1777, of a V’enetiau family settled in the Ionian Islands. 
\\’heii yet a hoy he lost Jiis father, and r<'tnrin-d with liis 
mother to Veniee, >\lienee lie was sent to study id raJua. 
Having; ri'tnrned lo Venice he publislicd a tragedy, “11 
U’ieste,” wlileli w.*w performed in .January, 17t)7. Iti tJiut 
same year the ancient aristocracy of V’enice fell by the 
liaiids of Ihmupartc, and F(»scolo, who like others of hi.s 
couiitrymen hatl expected the estahlisimieut of a new and 
popular ro]mblic, fi*lt bitteily disap]»oinled at the eompierm* 
giving up Veniee to Aiistiia. He gave vent to his excileil 
feelings in the “ Letlcre di dun Amauti,” afterwards ]>ub- | 
lished und(‘r the name of “ Jjellere di Ortis." This work 
liad a jinidigious sueeess in Italy; but most of tlie editions 
oniittod a letter dated ITlli of Mareli, 17t)H, in whieh j 
Foscolo el(*avly expressed his opinion of iJonaparte's char- 1 
aeter. After various viei.^sitiides during tlie French cam- ! 
jiaigns in Italy, Ff>scolo was, in Ifciby, ujipuinted jirofessur 
of Italian eloquence at Vavia. A few months afterwards 
tlio chair of Italian eloquence was suppressi'd in all the 
Uiilvei.siticH of the kingihan of Italy, and Fo.setdo retired 
to liorgo <11 Vie.o, iieai (lomo. He was banislicd from 
Lilian, but returned in 18IJ, and when the Austiians took 
posscNsion of the city he drew up a jwoti'st in the name 
of tlie inhahitanls of Loinhardy addressed to the allied 
powers. In 1814 ho rcji.aired lo Switzeiland, where he 
resided fin* alniust lw(» years. Kot finding suftii*Iciit en¬ 
couragement in ,Swil/cilainl for his literary lal>ours as a 
ineaiis of Huhsisteijce, he came to Kngland ahout the end 
of 181(1, and was introduced to some of tiie best hO(*iety of 
the metropolis; he formed literary eoiniections and wrote 
arti(des botJi for tJie Kdinhnr(/h and Hie Quarter/// /tceuK’. 
Ill London he publislicd Ins Kieeiarda,’* tlie essays on 
IVtrarch and l)antc, >Yhich are among his best eoiiqtnsi- 
tions, and other works. He died of dropsy ou the lOth 
of October, 1827, at Turnhain Green, and was buried in 
Chiswick churchyard. In 1871 his reiimhis were removed 
to Florence, where they were buried with all honour in Iho 
Clnireh of iSanta (S'oee, not far from those of Maclnavelli 


I Fossir* 

FOSS or FOSS-WAY, an nncieiit Koman road in 
lirltain, whieh extended from the coast of JaiKHilnsliIiu 
on the noilh-e.'isl, to the coast of HevoiisJiiro on tho 
south-west. Jl 1*5 Mijipo.sed to imvu derived its name fiom 
tlie, circumstance of its liaving had a ditch {,/ostsu) on each 
siile, and appears, from a Itoinan milUure or mile-stmic 
found by its side near l.cieester, to lia\e been hirnu'd, or 
at least improM i), by the liomans in the reigii of Iladiian, 
and proh.ildy at or about tlie time of tliat emperor’s visit 
to Itritain. It lias ivlmni'd its name among all cla^se.s of 
people better than any ol the h’uinan roads. 

FOSSA (Latin, an exeav.ilion), in anatomy, a cjivity 
ill a bone or muscle, I'kC., witli a l.-iige ajieiiure Imt no per¬ 
foration. Tli(*se apeiture.s me di.stingiiislied by djUercnt 
names, usually cxprcs.sed in Latin; as the ./b.-i.s-rt lachn/- 
or a di’jiri'ssiou in tin* frontal hone fur tlu* reeeptiuu 
of the hieliiyinnl ijand ; the Jttssa oratln, or tlio oval dc- 
]>ressi(m jircscnted by tlic bcptinn of the light aniielc'; tho 
J'osHa h//uloUUn^ <»r the euplike exravatiun of the \ilieuus 
. humour in which tin; crystalline lens Is emhetlded, v'ce. 

FOSSA'NO, a t< iwii of matli-west Italy, in the jimvinen 
and J2 miles of (.hilm, on Hu* Sluia, and on a ean.il 
uniting the Stnra with the I'o. It is sniiuinuleil by old 
walls, is defemli-d by a eastli*, and i.s well buill, consisting 
of s]>a(*.ions streets and substantial houses, usually lined by 
nreados. Its elni*f building is a llm* ealbedra). its piiu- 
elpal ni.nnufaelines are of silk Ibread and silk fabrics. Its 
trade is in silk, corn, iVe. iNipiil.ition, ]8 ..j l!h 

FOSSIL (a word deilved from hidiw joihre [fost.tinu |, 
to dig), in geulijgy, is a term wliie.li was oiiginally 
ap])lieti to ail sulsst:niecs of a miiK'ial naliiie dug out of 
the earth; Hins orc.s and ininei*nis me spoken of in old 
I works aa fossils. At jiresent, however, tin* term is rc- 
bliieted to the runiaiiis of organized beings, and to such 
tnineinl matters us owe Hieir form to such remains, ]m'u- 
\hled Haw be of at le.ast pndiistoric age. In sjiite <d tliis 
narrowing of tlic meaning of the lenn. subslamvs of \ery 
(lilVer<*nt nature are included under the jiead of “fossils.*' 
Amber (tin* gum of trees belonging lo past eyioclis, ehielly 
^liocem*), copi elites (the dung of extinct reptiles ami iislie.s), 
.and bone turquoise (odontolite), are all (*onsuIered. fossils; 
so are casl.'< of aiiinials or plants, the tracks and burrows of 
worms, the footprints of birds and r<*ptiles, &e. In many 
eases the substance of tiie plant or .animal has hem com¬ 
pletely replaced by mineral matter Lsee Fd.s.siijzation |, 
lliongli the form is retained. I>nl there are <*a.ses in which 
subslaiiees occur of organic origin inori* or less unaltered 
in elicmical composition, Imt couqiletely altered in form, and 
to these the naiia* “fosbil” is not applied. Thus diamond 
and graphite, both geni*i'ally consideri'd to bo of vegetaldo 
origin, m‘c not considered fossils; and many writers deny 
ibe name to cocal and jet. The ealcitc* ooniposing the shell 
of a mollusc or foraminifer, if crystalline (as in tlio msc of 
marble), W'onld no longer bi* eons'uleri’d .a fossil though its 
origin miglit be known In-) end a donht. Fossils are foiriid 
ill grc.ater or less abundance in lock.s varying very much 
both in degree of coiiipaetiiess and in litliologieal constitu¬ 
tion. Hut they are only found in sh'alijkd rocks, that is, 
iu rocks which have been dc]josUed b) uqueons action or 
result from terrestrial uceumidutirins. Igneous rucks, and 
such slratil'ied rocks .as liave undeigono very great alteiu- 
tion (liitiamorphic rocks), contain no traces of organic life; 
even hud sneli remains ever existed iu them they must 
have been completely destroyed or rendered unrueoguizahJo. 
The fossils fonml in each geological formation result from 
the forms of life existing duiing the deposilioit of that 
formation, except In a few rare cases, where they are <!(*rived 
from the waste of i>re-exibting formaliouB; thn.s the “ crag’* 
of Suflolk contains a large iiimibcr of fish reniaiiis which 
have been waslicd out of the London clay. The nature 
aud Yuluo of the evidence afforded by fossils in geological 
bistorrare treated of under0i:ohOGy and I*Ai..4ioxT{>L(K;Y* 
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DifFon'iit animnls Ikivi- \cry difTcnMit cluincrs of hvmis; 1 
yiri'scrvi'd in n fossil for in ordor that they inny bo j 
.s» iJi'i'MTVod it is o])Vious tbut llioy must be j‘Htombeil 
bofiirc decay or di-slructicni, or if casts of tlicin bo bmnod 
ill hoft niiittoi* (such as oluy; t]i<‘so casts must liardou 
bcfoic any oilier force is brou^bt to Ijcar upon Iboai, 
ollicrvvisi' tin* inipri'Ssion will be ell.tced as eiC'ilv as it 
was inaJo. The sea is obviously the most cUcclnal aj^ent 
for prcscrviiif' organic remains, and marine formations will ! 
nearly always most richly rcji.iy tho colh-cttu', at least in 1 
number (*f indiviilnals. Animals ilyiii" in the sea, or within I 
reneb of its action, would he fiiadually covered liy Hie j 
iieeiimulation of nuid, ooze, iCe., formin.i', souu-tiincs with 
great raijidity, at tin* bottom in a loleralilv broad zone 
wirronmling llic laud, and in this zone have hcen formed 
(in all prohabilily) all so-calletl inarine depovils. The 
ostnaries and deltas of vi>ers are ]»la(‘es wheie sediment 
is geiierally being dep(».sited with ti»leiahle rapidity, hence j 
vstnarine deposits may he expected to he rich in organic i 
remains. iiut the chiiiiees of laud animals hecoining 
entomlied behire decay is exei'cdingly amall; the shells of 
inollusea are oeeasiimally pri'Seived, and still min’e rarely 
tren stmnjj.s and roots. Where hinls and land animals or 
Jil.mls Iia\e been ])re.serve«l, it has generally been lieeaiise 

they have <•111^1* fallen into the sea direct Iv, or have been 

• • 

M’nshed »hwMi into it bvrivers or (hiods. t’ases of a number 

m 

<if fossils—fossil lish. lor instaiiee eriavileil tot-'ellier occur 
jo(‘a]h,and ri'cenl obscaa'alioiis Ihiow some light on this 
jilK'Hotnenon; stieh obseivations are—the efleet of snh 
marine voicnnio explosions or smlden intinxes of fresh 
water in killing m.uino organisms, and eases like that 
<leM‘rilicd by J)r, J.eilh Adams, in whiidi parts of the 
coast in the I»ny of I’lmdy was eo\eied by dead lisb j 
thrown up by a storm on 'Jltli Scjitember, l.S(}7. Among 
^exceptional cases of javservation may be mentioned — (1) the 
coating of objects by deposits fiom caleaveous springs, 
(2) (he jiresiTvation of aniimvls euguliod in jieat bogs, 
(d) the covciing of vegetable and animal remains by vol- 
eanie. ashes, (-1) tlie tilling up of ca\erns in which animals 
have died, or into which tiny liave been dragged by beasts 
of i>rey. 

Herodotus expressly iiollees the exisleiiee of ^.h<•ll8 in 
llu* Kgyjitiaii mountains, and several of the ancients refcT 
to the entombment of shells in rocks and mountains, but 
none of them attempted any systemntiit work on the sub¬ 
ject; and little or no attention w;is paid to it till the latter 
j>art of the tifleenlh century, when sonu5 eontr(»versy to(»k 
]>laec in Italy, la’onardo da Vinci, at Iho end of the 
ilfteentU eentuiT, maintained that thev were true shells, 
and that the meks eonlainiiig them were once part of the 
ueu bottom. In 1517 Kraeasloio wrote a treatise on 
the hludls found in excavating the mountains near 
Verona. Sleiio in ICtil) and Neilla in 11)70 wrote on 
the subject in Italy. Lloyd in Knglaiul pnblislicd his 
■“Litliojdiylaeii IlritaniilcI Ieonogruphia”at Oxford in KKIO, 
Kentnmim in Herinany made a collection of fossils which 
were described in 1505 by Gessner. Vallisneri and Cal- 
<!eol:iriu«, in Italy, made collections in llie first half of the 
»:ventccnth century; that of the latter was deserilied in 
1G22. William Woodward began ids collection in 1(15)5, 
and bequeathed it to the ("ninbildge Uimersity. About 
the middle of the eigliteciith century paleontology may he 
considered to have ndvaneed to tJic rank of a seience, and 
the nppearmico of llrander’s work on Hampshire fossils 
(“Fossilia Ilnrtoneiism ”) in 17(»U may he looked ui>on 
as the point from which palrconlulogical rcscarrh in this 
country dates. 

FOSSILIZATION, the term used to denote the change 
undergone by the remains of animals or vegetables jire- 
Berved iu strata of jiast geological epochs. Occasionally plants 
niid animals are preserved entire. Tlius inserts are found 
imbedded in amber of Miocene age; unaltered sheila of biter 


Tel•tI.^n' age .arc found In many localities—In SuHblk and Hie 
Ihiu of Wight, for instance; the caieasi* of a uiinmnoth was 
found in Silieria imbedded in ice and so perfectly pn'.serv«‘d 
that the flesh was devoured by wolvrs, while the hkiii was 
left with the hair still at lathed to it. Generally ima-e or 
less change has taken place when any organic, siihstaiico 
has been Jong imbedded in a rock; this cliange may bo 
partial or complete, and tlie oiiginal .structure may be per¬ 
fectly jireservcd or eomplelelv k»''l. As instimees tif partial 
ehaugo llio following may be lueutioncti:-- IV.at and ligiiitu 
are partially carbonized jilant remainswdiieli gciua’iillv bavo 
tlif'ir .structure well preserved; in coal and jet the eliango 
has gone nmeh fuither, and tlie original stmetiire is often 
lost. Ag.'iin, the teeth of fish anti the bones of reptiles 
and mammals are til ten foiiml cmnjiaratively little altered. 
'J’be sliell-s of nmlhiscs and the hard parts of corals fre- 
(juently occur with theealeite coinjiosing them heeoming 
eiyslalliiie in tevliire. Coinjilctu replacement is by no 
means imetimmoti; for instaiiee, wood ks found eouijdelely 
replaced by opal and lunaistone, but with the structure so 
eomplelelv preserved that it is exhibited in section as 
eleaily a.s in a recent jilaiit. 'I'lie wood opal of Antigua 
nfibrd.s an excellent instaiiee of tliks silieiticatiun. Mnulds 
of plants and .*111111011 renniins are frequently found, as, for 
hitslanee, wht*n elav <»r calcareous m.Uter forms a Inirileiicd 
rru.st rmiml an object of organie oiigin, and tin; object, 
it.self ilecays tir is washcil out. Thus ca.ses have occurred 
of lwi".s, lea\e.s, »)i-e., falling into a “ petrifuiig*’ spring 
whii'Ii iias dejiosileil e.uhonatt* of lime round lliem, niid 
wliieli has remained as a liollow mould wlieu the vegutalde 
m.'itter wilhiii lias deea;ted away. Frequently siicli iimulds 
heetjine filled ivitli foreign matter, whieh gives a eomjilein 
ea.st of Hio animal or vi-getablc sidistaiiec, but without in 
ihe sliirhtcKt (legiee pie.serving its hiteniul structure. Of 
this kind are 1 lie eidiinl of flint found abuiidanllv in tiio 
chalk, shells eonverteil into hxmalile (fouinl in Cinnber- 
land) or into calnmine. Miells arc also found comjibdcly 
eoiivciicd iiiLo elialybilu (<'.</. Anthracusla and Ikliiiomlia) 
in the C’arlionifcroiis rricks of {Scotland; anionites and 
<‘ncnnit(‘S into pyrites and murcasile (as in thu Lias at 
Wlulby and Lyme Kegi.s, and the gaiilt clay of the \Vi*ald), 
and wood into fluor-si»!ir. The nduer.'il which is mo^t 
freijnently found replacing organic sub.stanccs is ealcilo 
(earhoiiate of lime); this is dim to its wide distribution, 
and ils solubility In water containing carbonic acid. Silica, 
generally as flint or opal, occurs with tolerable frequency 
as a petiifving material, especially in limestone formations. 
'Ibe lollowiiig minerals hase been found repl.ncing organic 
remains (but ease's of such replacement aro very rare):— 
Celestlne, h.liytcs, zine blende, g)’psmn,tnlo, giilcmi, eo)»per- 
ghinee, apatite, and einiiabar. Shells formed of an unstable 
vririely of earhoualo of lime called aragonite, iBomorphous 
with c.ileite, are geiiersilly found converted into the latter 
pubsfaneo. 

FOSSOlMtBRO'NE (the ancient Seniprorti'i), a 
town of Italy, in the province of resaroand Urbiiio,oii the 
Metauru, here crossed by a liandsome bridge, 85 miles w<*st 
of Ancona. It lias a fine rnfheclnil, several Roman reinnius, 
and extensive silk and woollen manufactures. Tlu- popu¬ 
lation is J)120. Near the town was fought, in It)'1 n.r. 
the p'eat battle betwi'cii the Carthaginians under Ilasdrnlml, 
the brother of Hannibal, and the Romans, in wliieh tho 
former were totally defi'ated and tludr giuieral killed, 
I'mdition bus pn-served the memory of the event iu the 
name of a hill in tho vicinity, called Monte do Asdrubalc, 
This victory detennined the fate of tho long-coiUi-sted 
struggle between the Romans and Ibo Cnrlhaginiaiis iu 
favour of the former. Fos^ombrom- was desti-oyed by tlm 
Goths, and again by tlm liombard.s, but rebuilt by the 
Maliilcsfi. That fainily sold it in I’klO Iho Duke of 
Tlrbino, with whose tci ritorii-s it was afterwards transferred 
to the sc. of Rome. 
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FOSSOB'SS Ih a suborder «flIyMr‘:N»>i*TJ':nA, un order 
of inseets >-0 eullud from tlio burrowing or dij^ng h;il)its 
of most of tli(5 s]U‘cies coinpoMug it. Tho iiusccts of 
this Mibonler are of two scxof^, wiiich aro )«)th funnslied 
willi wings. Among liie w;is])s (N'es-ijiidjo), winch .qi'C 
sonu'tiiiies jdaced in thiH *• luiiUeVs”—Ihnt is, un- 

dcveUipecl Rnnales—occur, as in otJo-r divisions of lla» 
llyincnojjtcra; the ncijl<*rs of wasps are winged. Tn (lie 
I'ossores there is no speciul jolaptiitlon <»f lli<* lees lo (heir 
hutrowiiig liahit.s. 'J’lie has. 1 l of (he Jniul tarsi is 

cylindrical and not. diliited, as in lias hoes. Tlie fore wings 
are not folded hmgitudinalJy. Tlie oa ijmsilorof the female 
forms a .sling. Jiiforiiitlie.se iii.seets are iisnally slemh-r 
and wasp-liko. 'J'liey nev<-r form s<K*ieties. Tiny hiuTow 
in rotlen wood, in the stoelcs of jd.anls, hi the groniid, iX:e., 
and deposit their eggs in tJie l>inr(»«s, and with them a 
store of deail or jiavalyzed insects to serve as food for the 
lan’ie 011 llieir emerging from the <‘ggs. 

lathis .suJiordcr are placed the hillowiiig fuirdlios:— 
J^Iutillidir, Seolilda*, Sapygidai, Rcmheeidag (hvihroniihe, 
tSphegiduj (eontainiiig the eoinuion sand-waKjis), and roui- 
])ilidx‘. TJie true wasps (Vesjiida-J should ikpI he r.inked 
ill this division. 

FOSTER, JOHN, a ei-lebrated Kiiglish essayist, was 
Ikitii in the palish of Halifax, Vorksliire, 17th Septeniher, 
1770. He. was educated for Hie Ihiptist iiiinistrv, .‘Uid 
coinmeneed his pastoral woiU at Neweaslle-on-'Jyiie in 
17i)2. Hu afterwards hdioured in Duldin, llliiehester. and 
I'Vonio with hut little sneeess, and in J80(» he gave up llie 
regular work of a minister. 'I'lie s.iuie year he pivhlislieil 
}iis “Essays in a ISeries of Letters’,*’ tlie woilc on nliieh his 
fame chiefly rests. Tlie letteis wen* adilu's.sed to tlie huly 
whom he afterwards married, ami tlie I’ssaNs. four in 
Jiumher, were “On a Idaii wiitmg Memoirs ol himself;” 
“On iJeeihion of Character;” “On the Ap]iliealion ol Iho 
J'lpithet JkUinantic;” iiml “On some Cauj'cs hy which 
J'lvangelieal lieligiou lias lieen remlei’ed nnaeeejilable to 
Alen of Cultiv.atud 'raste." This wmk wns so favoiivahly 
Tuccived that Foster resolved lo de^ole himself litera¬ 
ture, and ho conmumeed writing for the I'lckvila licnU'w^ 
to wliieh he ultimately contributed ncaily *.2(10 articles. 
Ill 1820 hu published hiK“Ks.sayon I'opular Ignorance,” 
which uttr.'ieted great attention, and in which he uiged the 
necessity of a national system of eiineation. lie died at 
iStaplctun, 15lh October, Tliu “ Life and Corre- 

Bpondence of John Foster,” edited l>y .1. Jk Inland, was 
pulili.slicd in two vols. in Jb-iO, and lepuhlished in Huhn’s 
t^tnndiird Library in 18b2. 

FOSTER, STEPHEN COLLINS, an American song 
writer. Tiiougli in no sensu a skilled niusi<‘ian nor deserving 
the name of 11 composer, he yet e.hnms notice on account of 
the extraordinary sncccss with which ho ganged the host 
musical tu.stc and ability of tlie goiierallyless-cducatcd public 
of Ins day. lie was born at Alleghany, Feiinsylvanui, in 
1820, of a good famiU, and made lii.s first hit witli “Open 
thy Lattice, c,” when !«• wns sixteen years of age. Tlie 
BiinpHcIty of the song .and its accomjenninent hruuglit it 
within tlie range of every one’s power, and as the melody 
was pleasing it achieved .a great success. Foster next 
associated himself with the negro melodists, then in the 
Hush of their first popularity, and the celidnated “ Old 
Uncle Ned,” “Old Folks at Home,” “Old Kentucky Home,” 
“ Nelly was a I-ady,” &c., came from his jien. No one 


which must be allowed to rank as a piece of genuinely 
artistic writing of a simple kind. Foster ilicd in Ib’Gd, 
prohalply without his name being known to one in 100,00(^ 
of tho.se who made llic songs he wrote almost a subst.antial 
e!iarael<*ristie of tljelr day. Not only diil they form the 
stoi'k in trade of the ingro nieloiiisl.s, but they invaded 
Ibe streets on barrel organs and in bands; they gained a 
slender foothold now’ and then in eoncevts, and distinguished 
e.oinposeis waive iJiem inio selections and fantasias. 

FOTH'ERINGAV, a village of England, in tin* county 
and 27 miles north east of Norlhmnplon, with a Imml.somc 
elmreli, iu which sevi-ral of the I’lantagenots are interred. 
It is loo inih's from London hy ivill, being 3^ miles from 
tlie I.ondun and North-western slalien of Oundle. Folii- 
rringay Ibislli’, when* Uii'li.ard 111. was born and Alary 
(Jueeii of kSeoU put to dcalli, was deinoHslicd hy King 
.lanie.s, the son of tlie latter. 

FOUCAULT, JEAN BERNARD L^ON, a most. 
disUiignished Ficiich pliysleist, was horn at Paris in Isip. 
His f.’illier was a well-known pulilisher. His stiulies in 
various (|e]i.'u‘tnients of .science wen* mo.st fruitful of im- 
portanl results. He early devoted Jiimself lo b’glit, and 
esjieelully It) the peifecliou of the aililieial elee.trie light, 
euiislmeting regulalor.s for it, tkr. In I8.’)0 lie began his 
famous observations on tJie \eloeity of light; and tiiat 
whleli hail before bteii a nialfer of closely reasoned infer¬ 
ence was hy Foue;iult\s genius ledueed to ft siniple obser¬ 
vation. l»y ineaiis of mirrors of a peculiar sluipe, rajudly 
lof.’iting at a known leloeity, he measured most aeeuiately 
this ajijuireiilly inmie.isurably swift motion, rediieing Iho 
pr<*vions e.sliiiiate by a cunsideiable amount, Hy 18(12 ]ii‘ 
was able detinitely to nnnouiiee that velocity as JSo,flOO 
miles a second, lu I8bl and lHo2 ho produced proliably 
the most striking experinionts of the age—nothing less, 
namely, than converting the iiifi-rred rotatory motion of 
the earth into a jilainly visible ]ilienomenon, first by 
means of the Piinmumjm, and secondly by tlie (lYUn.st’Dri:, 
as detailed in flio.si* arlicles, iCngland honoured lier.solf 
and the rimiavkablo jilillosopher alike by presenting him 
with the Co])ley medal of the »Soe.iety of Arts for tho.so 
wonderful discoveries, whose simplicity only adds to their 
beauty. Foucault was aln*ady n member of the Legion of 
lloiionr, and iu 18(12, njion Jiis demonstration of tiic velocity 
of light, he received tlio grand cross; ho wa-s a foreign 
mciiiher of our own Royal Society, and received a iminher 
of maiksof di.stinetion in his own countiy. Many practical 
iinjirovements hi almost all branelies of phy.sical inslru- 
Dieiit.s, from the governor-bulls of the steam-engine to the 
solar teleseo]>e, were constantly proceeding from the brain 
of this inventive genius. J oucault died of paralysis in 
18C8. 

F0UCH£, JOSEPH, Duke of Otranto, minister of 
police under Napoleon T., W’rts born at Nantes 2l)t)j Alay, 
J7(>3. The sou of u sea captain, he was eduented f<ir tho 
e.cele.siaslicul profession, but nbaiidoin’d it 17fi2, wlieu be 
became a member of tho National Convention. Ho pro¬ 
fessed the most exlreino republican views, spoke and voted 
in favour of the execution of Louis XVL, and in 17l);i was 
sent to reduce tlie royalist Rym]iafliizor.s of the department 
of Nifevro lo obedience. Hero lie introduced a movement 
for the sjiolialiou of tin* eiiurohes, suppressed the priests, 
and eansed the words “ Death is an eteniul sleeji ” to bo 
inscribed upon tho gates of the cemeteries. In 1794 ho 


cared to know tho name of the writer of theso siin^do 
pieces, but thousands loved them and sang them. For 
“Old Folks at Homo” the fortunate wiiter received 
15,000 dollars. With very uncommon ven-atility Filter 
kept touch with his public, and as taste and cultivation 
improved among those to whom ho wrote, his own songs 
took a higher tone. The best of his later songs are “ Old 
Dog Tray,” “ Willi^ wo have missed you,” and the really 
charming part-song “ Como where my Love lies dreaming,” 


w.'is sent to Lyons to puiiisli the royalists, n task which 
he executed with so much rigour that on his return to 
Pari-s lio w’as elected president of the Jacobin Club, In 
1795 ho was denounced as a Teri’orist and expelled tho 
Convention, and for a short timo placed under oircst. In 
1799 ho w’a.s placed at the head of the police, a congenial 
position, and one for wbicli he was pcculiai’ly fitted. Cool, 
sagacious, determined, and utterly unscrupulous, he so 
perfected a system of espionugo that he was able to exert 
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n "rcafjT inflnciicc over tlic inkrnal anjurs of Frniioc than I 
any other nian of hiH time. Fouila^ n^iained Ium othco 
under tho eonsulato, but was dejjrived of it by Napoleon 
ill 18(12. XVrccIvin;; the mnljition t)f tbu lallcr Foiielu* 
detcniuned tu UKhinl liiin In Iuh and in lliis Jio 

HUeeceded ko well that after tlio eoronalioii of Nsiyicdeoii in 
1801 )ic recuived the double appointment of minister of 
police and minister of tho interior. In 1800 i ho emperor 
eutiferred on lilni the title of Duke of OtrauUi, together 
with bir^o f^rauts from the revi*mu5« of the Neapolitan 
tonitury, but in 1810 be lost the favtnir of Napoleon and 
was forced to resign. In 1813 ho was nj*pointod governor 
of tho llhriiui provinci*s, and after the battle of Leip/ag 
he was sent to Home to watch the movements of Illuial. 
After llie iirsL ahdicatiuii of Napolei)!!, Konelie rerom- 
month’d him tu abandon Knrope for America, but on IIk* 
return «if Napoleon from Klha lie again accepted tho \ 
ministry of the police. After the battlo of Waterloo 1 
Korn'ln'' placed himsidf at tho head iif tlm provisional 
goveiument, and as ho hail previously oponed negotiations 
l»nth with the royalists and tho allies ho was cna))led to 
biiiig about the capitulation of Paris and obtain from 
Louis X\'11I. tho rca])pointment to Ins old ollien. In 
18Io he was sent as ambassador to J>resdcn, and after 
the passing of tho law of .January, 18l(l, whieli lianished 
nil 1 hose w ho bad voted for the deatli of the king, lie retired 
to Ih'ague. lie became a ualnralized Ansirian subject in 
1818, and died at Trieste, ‘Jhtli l)i’eenilicr, 182(1. A man 
of iimneiiKo ability, and ooucerned in all the impintaut 
political movements of the pejiod during wliicli lie lived, 
lie ajijieuis to have been destitute of e\eiy motive save 
that <jf Sftlf-inleiest, and at tla* eloso of his earerr he had 
eomjdetely hjst the conndeiico of all j-arlles ii. tlie state. 
Napoleon, after his dual liaiiislaueiit, spoke of him as “a 
miscre.iiit of all colours,” vvjiile (he vi-rdict luisscd upon 
his euieer by M. 'I'liiavs is that be was eouijdclely “iii- 
dltVerent to good and e\il.” A woik entitled “ Meinoiivs 
de Fuucbd, JJuc d'Otraiito,” edited by A. Jlc.auchamp, was 
publislicd at Paris in 1821, wliicli, Ibongli ])rononnced liy * 
the sons of pouelid to be a fijrgery, is generally regarded 
as b('ing founded on original srnirces of information. 

FOU'ItAHS or FOU'IiHAS, a nation widely spread 
along llic we«^tcrii c*)asts of Afric-a, occupying the countilcs 
north of Cape Palmas us far ns the hanks of the liver 
Senegal. They arc of middle size, well made, amt very 
active. 1’heir skin is of a ligJit copper colour, and their 
faces of a form n]jproachiiignear<T to those* of Kmope than 
any of the other tribes of Western Africa, the ^Muurs 
excepted. Suine arc heathens; hut many are Muham- 
medans, and wiul their (diildreii to schools, in vvliieh 
they learn to read and write. They speak a pceullar lan¬ 
guage, differing from those of tho surrounding nations. 

FOUNGDAnON* the lower ]):irt or courses of the 
basement W’alls or jiiere of a building. Jn foundations it 
i.s of tlio utmost im])orlaiu*e to prevent tho settlement of 
the Willis iu ail unequal manner; this can only be done by 
making the earth on which the Lmndation is set equally 
solid lliroughont its whole extent. 

The breadth of a substruetuve should bo proportioned 
to the weight of tho superstructure, Nutholson, in his 
“Architectural Dietionui-y,” says, “If tho texture of the 
ground is supposed to ho constant, and tho materials of 
the same specific gravity, the breadth of the foundation 
W'ill be as the area of tho vertical section passing through 
the line on whicli tho breadth is measured.” 

Concrete composed of gravel or shingle and hot limo is 
often used to form a solid bc.ariiig tor tho footing of 
foundations. The greatest care and judgment are required 
in making foundations for lieavy superstructures; for if 
the piles should be of a bad quality, and tho ground in 
which they nro driven of an unstable nature, aecldeuts 
and insecurity will be the iucvitable result. 


FOimDING, one of the mechanical arls uhlch cm- 
hrnccs all the iqierations of rediu-iug (tcs, and of smelting 
and casting mclals. There are various branches of llio 
art. and sonu! differenee prevails in the minor details of 
the processes, as in iron, livass, and l»rou/e fomidiug, iu 
casting guns and camion, types for piiuting, and bell- 
foumliiig. 'I'lie art lius heen kiionii and iiractiscd from 
the (‘urlhist ag<*.s. 

Founding is praetised cither in easting any quantity of 
metal in the solid, or wIlIi a cun* (hy means of vvliicli tho 
melal is prcherv(‘<{ of a determined thieluiuss or suh.stjuiee), 
or in ]ilain casting. Wli(*n an ol>j(‘ct is to bo casl in metal, 
a laitlcrn of Ibat <ibject is first made in some material 
sntlieientlv loft to be <*a.sily redticeil to the required form 
by oidiiiary band-cutting toids. Various Md>stam*es aro 
employed, such as clay or wax, or sand with clay, wood, 
stone, or any other material. Upon those models moulds 
must he made; these are commonly composed of plaster 
of J'aris mixed witii brickdnst, sometimes sand, or sand 
wllli a mixture of eou-liair. For moulds for iron or brass 
work a yellowish sharp sand is prcfiTi’cd, wliieh is prepared 
bv mixing it willi water, and then I'ijlling it on a fiat 
hoard till it is well kneaded and til for use. Suuds suit¬ 
able for bmnding are readily jiroiaivabb* iu Great llrltaiu, 
but in some conliiicntul works the s.unl required has to b« 
brougjit froiii a i<ing distiinci*. 'I'lu* same sand is used, 
eonlinuonsly, the hroken moulds being tliiwii into a 
reeeplacle from wliieh tlie sand leipiired for new moubla 
is taken. A portion of fresh sand, how<‘ver, must bo 
mlded fiom lime to tiim* to the old, or else it bee<)mcs 
dillienlt to wotlc. If llii* ohji-ct is cylindrical, or of a form 
that admits of it, it is inmildrd finely in two jneces; those 
two parts aro thou can'fnlly joliu'd togellier, and tlic edgi's 
or s.'ams cleaned, h'ln* tlie smaller class of woiks, instead 
of running the metal at once from a largo furnace, earthen 
ciueiUcs .are used, into whieh the metal is thrown in small 
jiieces; llie cnicihlt! is placed in a strong hc.it In an air 
furnace, and as tli<* metal is melted and sinks, more in 
addeil till the vessel Is full. It Is then lifted out by means 
of iron tongs adapted to the ])urj>osc, and the metal is 
poured from it into tliu moulds, in wliii'b ehaiiiii’ls or 
ducts for receiving it have been previously made. The 
soft inetallie alloys, suc.h as pewter, lliilanuia metal, <S/C., 
arc cast in brass moulds. 'I’ypo metal is generally cast 
in steel moulds hy means of machinery. 

In noticing the ilificrcnt ways of casting mcnlkui has 
been made of one in whicb a core is used. 'J’lie r.'«re, us 
its name di'imtes, is a part or portion situated within Iho 
body of tlie cast; and its purpose is to form a centre to 
tin* woik, by which llic tliickness or suhslaiice of the metal 
may be regulated. In coring, the mould must first bo 
m.nde eonqilcte; into this clay or wax, or any other fit 
substance or material, is triu'ii squeezed or jiresscd in a 
layer of uniform thickness; in largo <'astiiigs it is usually 
from half an inch to an inch thick. Tliis layer represents 
tlic metal. The mould, if in parts, is then to ho put 
together, the above-mentioned layer being left williiu it, 
and into the <»pt}n sjiaco in tho centre a composition 
(usually of plaster of I’aris with other substances mixed 
with it) is introduced, and made to adhere to the clay or 
wax, or rather is filh*(i uj) to it. This is the c<ire, and it 
is often made to occupy the wlndo interior of tho mould. 
When this is »rf, or dry, tho mould is taken t(* pieces, and 
the material which has been made to represent tlio metal 
removed. Tho mould is then again put carefully together 
round its core or nucleus, tho two portions being securod 
from contact by stops and keys properly arranged for that 
purpose. Tiic mould and core are drk*<l lo dissipate mois¬ 
ture, and large moulds arc strengthened with iron hoops. 
Cbuniiels or ducts arc made for tho entrance of the midtM 
metal; and others are also made for billowing the air to 
esciipo as the melted metal enters tUo mould} these ura^ 
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cnll' d vfiiN. ll»o Tisnal mrlhod in prcat bronze work.s is 
to bury Hjl* nionid in a )iil. a lillbi bebav the Icvi'l of tlic 
fnrniU'e, :inJ by ramming panel lirmly round it, to insure 
its n«)t bcinj? alTectcd })Y any snddiMi or violent, slioek, or 
by the wei;;lit of medal riuiiiinf; into it. \Vli<'n everythin!' 
is ready and the metal found to he in a state* lit f«n' running, 
Ileo orilie*<‘ or mouth of the* furnaec (nhicli is usually piu^rj'ed 
•with (‘.lay and h.'uuI) is eejiened, wlieii the ine*tal deseoiiels, 
and in a few minutes the monld is lilted. Tin; metal is 
allowed to 1 ‘uii till it overtlows the mouths of the elinu- 
nelb into tin? nueuld. The work i.s then l(*ft. to cool, after 
wliieli the mould is sernped or kiificked ot1‘, ami llie* <*ast 
undew^oos the m'eessavy ]U*«)e*esses (sne.h as ele.-inin*', chas- 
injj, &i‘.) to ivndi'r it lit fen* the purpej.se de*si;;ned, J^arp'e^ 
bells and statne's an* cast in this wjiy. 

W’h(*n* a iiiinl Huefjiee* is n'epnreel in inm enstinf's a ])ot- 
tion of tii<‘ monld i.s made, of e.a.st irem, K4 i that the inoIti'U 
met.al i.s ra))ldly <*ooh“d or “chilled ” at tliat. speit. The 
armonr-pimdii;' shells made at Wooluieli arseai.il have 
their jmints liardem*d by this means, Ilie body e)f tin* pvo- 
jecjlile bein;' allowed to eool in the ordinary way. 

l>y a ]>roeess invented by Sir dose-plj WJiilweath, in which 
an cnoi'ineiiis bytlranlie. jin-ssure is l)ron;’bl' to bear iipeen 
inctul while* in .a molten state, an e\ee’edin"ly strong luul 
tonpli m.'iterial can be ohtJiine'd. Ste'el ca.st in lln’.s way 
has been used in the con.strnetion of artillery, and it is used 
in Knj;land for tlm mauufacluut ed llie Whitedie'ad and 
laboratoiy lorpc-floe*s. 

FOUNDLING HOSPITALS are diai ■ilahle instil n 
tions, wliieh e.\i.sl in ineest hir'te 1r>wns eif I'hu'ope, liir 
takinj' cave of itif.inlsfov.'..akeii hv llu-ir parents,sueh U'm^ 
pjnerally tlie ollsprinp' of illeiritiinate e.onneeliims, TJn'se 
institutitm.s date from the mijlille ni'es. ajid nere estnij- 
lishod for the puipose of pveveulin.Lj the destruction of 
.children either hy ael-nal violence (U* hy exposuie in the 
jitreefs or ili^'hwa^s. 

In 1- ranee the pl>ilanthro)nst Yineenl de rani, tin* fmni- 
<ler of the Society of the Misshnis, in the iirst half of the 
«eventf*onlh century, exeited himself to fomnl .an lios]»ilal 
for infants, wlilcli wi*rc at that time frequently h*ft to 
perisli in the streets of Fans. It was at lirsi su]q>orled 
by private subscriptions, but. afti*rwards nas matle a 
national estahlisliuiciit—“Ilopita! des Jhifans Trfmves.” 
Similar institutions wen; fonmled in other i)arts of France, 
and tliere are now alto,c;etlier n])ward.s of l*l() in lliat 
<*onntry. In Paris, howetver, the name of “ Fmfans Troiives ” 
]jas ff»r some years been cluinor-d to Knfaiis Assistds.” 
Admission is by personal n]>])!ication of the pjivent, fol¬ 
lowed by a fitriefc inve.stiicatioii on the part of the ]iolice. 
Hut the Paris foundling hospital differs from the Knglish 
in that the mothers ran recl.aim their ehihlren, and they 
.arc only sujqumcd to dejsssit their infants in (lie. caro of 
thti stale—for it is a v.overnmeiit institnllon—not to 
abandon them ulfogetber. Ih’iu'i! tin* name “ Knfans 
Assistes.” Ill Sj»ai.‘ iho number of foundling hospilals is 
nbout seventy, and they are more or Ic.ss general in all 
4jthrr Uoimm Catholic eountvi<*.s in ICiiro]ie. Alany IVo- 
testaut countries have also established foundling hospitals 
-—that at Amsterdam, where almuL .'lt)00 children are. 


Coram was that some system might be devised by wbieh 
n douljh' oliject should be attained—of “ liidlng the shame ’* 
of the motluT and “ ]ire.serviiig the life of the cliilil.” 
Tliose, however, to whom tlic henovident captain c<*nfi<l«*d 
tlm carrying out of bis idea fcO far iriLsappreliemled liis ob¬ 
ject, that the charity soon became known as an indiscrimi¬ 
nate reiieptacle of aliandoned childreu. At that thne any 
]»erson wilt) brouglit a clnld was directed to eoiiie in at 
tin* outward door ainl ring a bell at Uie inward door, and 
not to go .away until the ebild is returned (diseased cbildicu 
were not admitted) or notice given of its reitejition. l»ut 
no qneslion.s wlniteviT will he aski’d of any jicrson wlio 
brings a clnld, nor sJi.tII any scTv.uit C)C the house, jwi'snm** 
to discover wlio such j)r*rson is on pain of being discliarged.’’ 
As the ho-sjofal l)ee.anie more estensively known, t)ie junu- 
l)ers of applicants were enornmus. Dlsgraeefnl scciics of 
lighting and scr.auil)ling for admi.sslou often occurred, in 
tlje conv.se of which tin* weakest went to the wall; modest 
and unassuming women lost. Iheir chanei*, brute force j)ie- 
vailcd, ami tlie elnuilalde object was wliullv defeated. To 
oliviatc this se.indnl mothers were n’qinred to .attciul per¬ 
sonally, and the as.-'emliled c-liildrea weie indiscriminately 
balloted hn*. Ko te.st, lio\scv<‘r, w/is a])plied to nsc<*ita)n 
the des«*r\ing nature of (Ik* ease; and cousitlering that his 
mlvice was thus being disrcgauled, and hi.s leading jirin 
I'iph* negleett'd, C.'i])tnin Corjini s(!Vi*re(l his ernmeetitni with 
tlie hospital. Fifteen veal's after its opening the governors 
found it necessary to apply to Parliament for ns.sist.ince; 
.'HmI chiefly tliroiigh the intlnenee of Coorgo II. it was con- 
ce led in siieh liberal measure that, it was thought ail 
comers could lii'iicefortli he r«‘c«'ivcd. Nursing establish- 
luents wero foriiicd ia various parts of the country; a 
basket was Jimig outside the iiosj)ital gate, and an adver¬ 
tisement ]>ublicly announced tlmt- all ehildnm umler llm 
age of two inonth.s tendered for admission would be rect'Ivcil. 
Tlie result was that on the 2iid of June, the tivst 

day of Hucli indiserimiiiate reception, the basket at. the 
gate was lilled and emptied 117 times. Fraudulent jiarish 
ollicers, married women who wen* perfectly able (o main¬ 
tain tlieir oHsjn'iug, ])arents of depraved an<l abandoned 
ebaraetor, baskclod their liabies by hundreds. During tlie 
three years .and ten months of the existence of (his sjstom, 
there were di'Opped into llio liospit.al ha*'ket 1.0,IHM) eliil* 
drcii. The ditlienlty of properly feeding and caring tor 
such a mimbor was so gieat, llait the death-rate among 
the cliildren received wa.s actually more than 70 per cent. 
P.'irliameiit now iiitcTposc.l, sloppeil the indiscriminate ad¬ 
mission, and left tlio liosjulul to its own funds. It was 
Ihcn decided that evciy child who bhoidd he mysteriously 
presented, with a hundred pound note att.aehed, should ho 
reeidved. This most reprehensible practico actually con¬ 
tinued until the heginuing of tin: present century. In 
.laniiary, IHOl, it was abolished, and the existing mlcs of 
admi.ssiou were substituted, the principal of wliicli are;— 
Children can only be rceeivi'd into Ibis hospital upon 
pensonal ap])ll<;alion jiy the iiiotlicr,s. 

No applicalion c.an he re<'eiv'*d ])revious to the birth iior 
aflep the child is twiOve months old. 

No child can be admitted unless the committee Is satis- 


annunlly received, being the most f.amous. Tlie foundling 
liuHpital.s of Moscow and St. J*etersburg are among the 
largest in tlic world. There arc none in the United Slates, 
but they exist in Mexico and nearly all tiic states of South 
America. 

The foundling hospital in London w.as cslablish<*d in 
17311 by Captain Thomas Coram, a hcaic volent willor, 
avlioso oxpcricnco of London was in liis frequent journeys 
between llothcrhilhe and the city, liis compassion being 
aroused by the great rate of mort.ality among c*sposcd and 
•dcHcrtod (‘hildren, he dctemiinod to found an institution in 
wliich, under' certain circnmHtanccs, illegitimate children 
4night be received and caivd for. The theory of CnpUalii 


tied, after due inquiry', of the })Vevi«)nH good character .and 
present necessity of the mother, and that the f.atlicr of tlie 
child has deserted it and the mother; and also that the 
rc(*eption of the clnld will, in all probability, be the moans 
of replacing the motlier in tlie course of virtue and the way 
of an honest liveliliood. 

The cliildren of married women and widows are not 
admi.ssihle. 

The object of these rules (careful personal inquiry being 
made into all nmttcrs) is as mucli to effect tlie restorntiuii 
of the mother to society as to provide for the child—-tlip 
philanthropic objee.t of llio founder being in tliis way far 
more fully carried out now than in his own time. On 
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jeavin^ l>cr cliild tlio mollier rt^coivcs a ccrtific&to numbered 
or marked, so tliat the nnthorilicH of the hospilal may, if 
requisite, recognize the child, and a corrospoiiding mark is 
Attached to the child’s clothing. Tl»c child may be 
restored at a future time if the motJjcr can give Ratisfac- 
tory proofs of her ability to keep it, but this chum is of 
rare occurrence. As soon os the children un; admitted 
they are baptized by the chaplain, mid names given them 
from a list piHJjMired by the treassuivr. Tht?y are then sent 
into tUo Country under the e.barge of wet-iinrscs, who keep 
them until able to wjilk. T]ie*y then n*ceivc an excellent 
•education in the institution, and arc generally apprenticed, 
the girls to domestic Rcrvice at the age of iiftcen, and the 
boys as mcclmnics at the ago of fourteen; some of the boys, 
having a knowledge of music, volunteer into the bands of 
llio army and navy. If from any iuiinnity or dofoiinity a 
foundling hreomeK incapable of labour, be or she is muiii'- 
tained during life out of the fniids of tlio lioHpital. 

FOTINTAIN, a jet or jets of water, flowing cither 
naturally out of the <‘arth, or from structures formed by 
art. Artificial fonutainR consist of water flowing from 
M.atucs, vases, or arcliitcctiu'al buihlings, combined with 
sculptun'd figUTes and other onmmf'utal decorations. At 
Fonipcii not only llie streets, hut even tin* private liouses 
were often deeoinled willi founlaina. At Rome the ]iropiT 
distrlimtiim of the rivers wbicili floived throngb her aque¬ 
ducts was a matter of great 3mj»ortancc, intrusted to the 
care of an ofliecr of very high rank. The a<|U<*du<tts wei'o 
eaeli eharged u illi a certain number of pipes of supply, and 
no new i)ip(j could be iiJs>erltMl w'ithout a speci.al applimfinu 
to file emperor. Those whose means of interest were 
insuflieiont to obtain a privatu jiijie were obliged to fetch 
water from the public fountains. 

Some of the cities of Italy and lh<j Fast arc adorned 
■with fountains, which are no less ngi’eeahlo to the eyt* than 
useful to the inbahit.'ints. Many of the fountains of Rome 
-are highly decorated, of great magnitude, and vary mucli 
in their mode of pouring fortli the wjiters witli which tliey 
arc supplied. 

Tl»o city of Paris is well supplied witlj fountains, many 
of which arc elegantly designed. The fountains «)f Ver- 
milles and St- Cloud in France, and those at Wilhelins- 
liolia near Casscl, are the largest in Europe. Tlie fountains 
at Chutsworth and the Ciystnl Palace are the finest in Eng¬ 
land, and arc remarkable for the great height to which the 
water is thrown. Loudon has no fountains worthy of 
notice except the two large ones in Trafalgar Square, sup¬ 
plied from a deep nrtcbian w'cll. 

FOUaXTISR-TlNVILIJE. ANTOXNE OXTENTIN, 
the notorious public prosecutor to the revolutionary tri- 
l)unal of Paris during the Reign of Terror, was born at the 
village of Hdruuel, in the department of Aisne, in 1747. 
Originally an attorney, at the outbreak of the Revolution 
he became known as one of the fiercest of the democrats, 
nnd was appointed by Robospieire first a member, and 
Afterwards the director and public prosecutor of the tri¬ 
bunal at Paris. Ho held tins office from the lOtb of 
March, 171111, to the 28th of July, 1794, carrying ont in a 
icool, determined, remorseleafl manner ri»e bloody orders 
received from the Committeo of Public Safety. Friends 
nnd benefactors received as little consideration from him 
AS hiM enemies, and ho kept the guillotine supplied with a 
constant succession of victims—Danton, Robespierre, and 
Et. Just being among llte number. He was himself im¬ 
prisoned and tried in his turn, nnd heing condemned was 
guillotined 8th May, 1705, shrinking from his fate with 
much terror. 

rOUB BUNDBED, COUNCIL OF TBE. was the 

oligarchy established at Athens by the coup d'etat of Pcisandcr 
an 411 B.C. These Four Hundred were representatives of a 
body of Five Thousant) selected citizens; bnt the latter 
«vas merely a blind to conceal the true nature of the revulu* 
VOl., VT. 


tion, nnd the Five Thousand were never named. Their first 
proceeding was to exprd the old senate by force. They 
still showed a firm front against the Spartans, who wore 
at the time helcngucring Athens, althuugli nt the same 
time they made vain overtures of peace to the Spartan 
king. Rut the great Athenian colony of Sam'us. iufiamed 
hy some severities necessarily infilcted upon the demneraU 
by the new oligarchy at Athens, called Alcibi.adcs (then in 
exile) to its assistance, and organized itself fur determined 
resistance. This gave a centre, for rallying, and the inter¬ 
nal disputes for precedence and power, Mways rife in an 
oligarchy, allowed the citizens in a vciy few weeks to over¬ 
throw the Four Hundred and to re-estahlish the dcmocrncy 
upon the basis of the Five Thousand selected citizens. 

FOURIER. FRAN 9 OXB CHARLES MARIE, a 
eolt'brated French socialist, was horn at Rosan^on, 7th April, 
1772. He received a good education at the collegu of his 
native town, nnd afterwards travelled in France, Germany, 
and Holland, carefully and closely observing the social and 
eeoiiomieul condition of tlie different populations. On tho 
death of Ills father he hihcriled a modest competence, 
wliicli, however, In^ lost when Lyons was besieged by the 
troops of the Convcnliuii in 1793. Ho afterwards served 
two years in the army, and on Ins diseliarge obtaine<l cm- 
ploynicnt as a merchant's clerk at Lyons. Subsequently 
ill! blarted on his oivii auenunt as a broker, nnd being satis¬ 
fied M'itli a v<*ry small income, was enablcii to devote a 
eoubiderahle portion of his time to the study of the pro- 
Iduins eonneeted with social life. His first work, entitled 
a Theory of tho Four Movements and the General Des¬ 
tinies of the Iliiimm Race,” was published at Lyons in 
18U8, but for a long time it attnuded veiy little notice. 
Continuing his studies he published, ns his means per¬ 
mitted, sundry other works on social subjects, among 
wliieh may be emim<*i'ated his “Tmatise on Domestic and 
Agricultural Association” (two vols., Paris, 1822); “Tho 
Kew Industrial nnd Social World,” in 1829 ; and in 1835 
his “FalbO Industry nnd the Antidote.” His writings 
gained him numerous disciples towards the close of his 
life, nnd in 1832 one of them made an attempt to carry 
out hib ])rinciples hy establishing a suciolist community. 
This resulted ill failure and disappointment; but Fourier, 
ill no way discouj^nged, waited patiently till the end of Ins 
days for some rich men to make further experiments. He 
died at Paris, 8tli October, 18.37. 

The system of society designed by Fourier lias for its 
foundation the eonee]»ttuu Hint attruclions and rcpulbiuns 
form tho governing forces of all nutnve, and that as in 
tho material world lliesc produce hnnnonious arrangement, 
so when free course ran he obtained for them, they wdll do 
the same for human society. Hu imngincH that if tbo 
desires and passions of man can have fnte scope the result 
will he liuppincss and virtue, and that the miscTy and vice 
which’ now prevail are brought about by tho innumerublo 
restrictions imposed by society upon human desires. In 
the place of the present order, Fourier pniposcd that men 
should be divided into small communities of 400 families, 
or about IGOO persons each, such a division being tenned 
a phalanx. Each phalanx should inhabit a common* 
dwelling or ]>huliinstery, wliich should bo provided with 
workshops, studios, &c., nnd surrounded by a sufficieiit 
space of arable land. Tho profit made by the united in¬ 
dustry of eaeli community w’as to be divided into twelfths, 
five of which were to be given to labour, four to capital, 
nnd three to talent. Private property was not to bo 
abolisbetl; but, on tho other hand, every moinber was to 
have in any case a sufficient subsistence provided for lum. 
Marriage as an indissoluble union of two persons for life 
ho proposed to abolish, and to reorganize in an elaborate 
manner the fnjnily and tbo relations gf Uio sexes. To 
most people who first approach Fourierism this part of tho 
scheme appears revolting, but it must on nu account bo 
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tindcratood that Fourier, any more than Plato (who advo- 
fAtcd similoi views), hud any idea of vicious indul^i^ncc. 
He Attacks the family bocause it is a selfish institution. 
By the economies of united living he supposed tho expenses 
for nccessayics would bo nincli less than at present, while 
tho co-operative principle of industry would increase four¬ 
fold the products of civilization* 

In his writings there is very much that is fantastic; but 
many things winch at first shock the n'ader are perfectly 
lo^iml deductions from the central idea of tlio phalanstery 
as replacing tho family. Kcnrly all men regard tho family 
as a sacred institution, and it Is certain that Fourierism 
will iievur prevail against so cherished, and on the whole 
80 beneficent a system. 

There have bi*en one or two attempts since his death to 
establish a phalanstery, hut ns miglit be expected of any¬ 
thing so antagonistic to all usual societies, tlicy have utterly 
failed. On the other hand, it must be admitied Ibat 
Fourier has pointed out with great force and clearness 
many defects in the present exnulition of human society, 
and that ho anticipated many of the modem co-uperatlvu 
arrangements of industry. In both ways lio has been tlio 
cause of Ihougbt being directed to these points, wbieh not 
only has already done good, but iu the future will do 
far more good. 

FOURTH* in music, is the interval contained by the 
extremes of four consec.ufivo letters (as A to D, B to K, 
&c.), whatever tlieir quality. ('See Intkuvai« 1 For tho 
restrictions iis to the use of tho Fourth in coiuposiliou see 
Haumony. 

FOW'SY* a town and seaport of England, in the county 
of Cornwall, situated ou the west bunk of the river Fowey, 
near its mouth, having » convenient harbour. It is 25 
miles S.S.W. of Launceston, and 285 miles from London 
by tho Oreat Western Railway, being 4 miles distant from 
the Par station. It stands in the midst of scenery of 
Bingulor beauty, but tho town itself is built in a straggling 
maimer, and the Btrccts are narrow. Theru is a spacious 
mnrket-honse, with a town-hall ovurlt. Tho ])arish church 
dates from about 146G. The chief liusliicss of the town con¬ 
sists in catching and curing pilchards, whieli, with china 
clay, stone, and copjwr ore, form tho chief exports. Tho 
harbour admits v'essels at all states of the tide. It was 
formerly guarded by two square forts (one, still standing, 
on the Fowey, tho other on the Polruan Bide), between 
which, as at Portsmouth and other harbours at tlin samn 
period, u chain was htretclied. Tiic guns of Fowey helped 
diaries I., who was hero iu 1644, to deny the harbour to 
tbo Parliauieut; and rejmlscd an attack by the Dutch iu 
1667. On a pile of rocks, on its west side, arc tho ruins 
<if St. Onthurinu’s Castle, built in tlwi reign of Henry VIII. 
Tlic number of vessels registered at the port in 18821 w*as 
140 (16,000 tuns). Tho entries and clearances nverugo 
2000 (200,000 tons) per annum. Tlic name Fowey signi¬ 
fies tlie cave or quick river. It was a jilaee of great 
importnnco in Uio thirl(‘enth and fourteenth centuries, 
having imnierons ships and a formidable name in the naval 
annuls of that time. It sent foi*ty-.si*ven vessels and 770 
• men to the siege of Calais by Edward III. in 1J147—being 
a greater number thnu was sent by any other town in Eng¬ 
land. It w.as burnt by the French in 1457, and taken by 
Fairfax iu 1640. It foimcriy returned two members to 
tbe House of Commons, but was disfranchised by tho 
Reform Act of 1832. The population in 1881 was 1650. 

FOWlf strictly moans a flying creature, hence a bird, 
as is shown In the Old Kiiglish form fugeU with tlio verb 
Jltogan^ to fly, and tbe •modern CSerman vogel. In tbe 
Autborizod Ycrslun of tbe Bible ibis word is frequently used 
as equivalent to bird, and in this .<H'nsc it is not quite extinct, 
(sciierally, however, the designation fowl is restricted to a 
few species of game birds (Gai.ijn^c) forming Ibo genus 
Gullus, from one of which the domestic fowl is descended. 


In tho genus Callus the bill is moderate, strong, conver 
above, curved towards the point, naked towards tlie Imsi*, 
and famished with two pendent and compressed caruncles • 
or wattl(‘s. The head is sumountc’d with a fleshy crest or 
comb. Tbe tarsi iu the males oro furnisbed with a long 
and recurved spur. The tail is composed of fourteen 
feathers, forming two vertical phiocs with tbo backs of the 
feathers tow«ards each other; tho two middle feathers in 
tho male ore elongated and curved. Tho males are poly¬ 
gamous and will not endure u rival. The superior adorn¬ 
ment of the male sox wliich obtains in the genus, tliougli 
not to HO marked a degree ns in other members of tho same 
order, is explained by Darwin (“Descent of Man”) in his 
theory of Sexual, Seekotion. The genus Callus belongs 
to tbo extensive family Phosiunidsn, which contains besides 
tbe true plicosauts, the peacocks, guinea-few*!, and turkeys. 

Four distinct species of this genus arc recognized. Tho 
Red Jangle howl (^Gallua haukiva') Is the species from 
which all the domestic races have sprung. It is an in¬ 
habitant of Northern India and Burma, tho Malay pen¬ 
insula, and tho surrounding islands. In its plumage it 
closely resembles a black-brcastcd red game fowl. Tb« 
roscmblnnco in general structure and voice between Gallu$ 
bankiva and tbo game breed is extremely close. The 
comb is much developed, with deep lobes along tho up])er 
ridge. Tbe liead, sides of the neck, and hack are covered 
with long Jooscly-webbcd feathers, tho hackles^ of a brilliant 
golden orange colour. The upper part of the back below 
tho hackles is bluish-black; the middle and lesser wiiig- 
coverts are rich deep ch('stnut, the gi'euler coverts ai‘o 
stucl-blue, (he sccondm'ics tho same, with a broad chestnut 
border, and tbe primaries brownish-black, edged with pale 
reddish-yellow. The tail is black, richly glossed with 
green and blue. The under parts are black. Tbe crow 
of tlje red jungle fow'l resembles tluit of tlio bantam. It 
breeds freely with our domestic poultry, and produces fertila 
oilspring. The kulm fowl, formerly described under tho 
numu Gallui gigantetts^ and standing more than 2 Rnit in 
height, is now rcgardisl as a tamo variety of Gallus bankiva. 

Tho Grey Jungle Fowl (GaUus a<muci'at\) extends over 
tho southern part of Indio. This is n fine bird, equalling 
in size one of our common domestic fowls. It b.as a largo 
bright red comb, finely serrated. Tbe general colour of its 
plumage is u gulden or reddisli-orange, with tlie breast and 
wings blacklBli-gray and the tail deep gr(><m. But its most 
singular character consists in tho dil.atalion of the apices of 
tlie shafts of all tho long hackles into fiat elliptical plates. 
On the neck these are of a gohleu-orangc colour, wliilo tho 
hurbs are gray, so that tins part appears covered with 
golden spangles on a gray ground. This species crosses with 
domestic fowls, but the hybrids are nearly always sterile. 

The Fork-tailed Jungle Fowl (Jjailit8furcatu8\Q\ vai'ini} 
has the comb entire without dentations, and tlie throat i» 
.adorned w'llh a single large wattle springing from tho 
centre. Thu head, neck, and upper part of the back are 
covctihI with feathers, which are not Imekles. In tho 
plumage green is the predominant colour. It inhabits 
Java and several of the islands to the east of it. Thu 
Gallua wneua of Tcmminck is not a disthict Hpecies, but 
u hybrid betwuim GaVwfwcatua and a domestic fowl. 

Tbo fourth species of tbe genus Gallus is Gallui atanUyi^ 
peculiar to Ceylon. The cock has a yellow comb with a 
red edge; the under pnits of his body arc red. The crow 
of the cock differs altogether from that of any domestio 
cock. The hybrids between the two latter species and the • 
domestic breeds are always infertile. 

The fowl appears to have been domesticated in the East 
ut a very early period. It is not mentioned iu the Old 
Testament or in Homer, and was probably introduced into • 
Europe from Persia, for Aristophanes (“Birds”) calls it 
tho Persian bird. Tbe fact that tho co^k was sacred to the 
god of kcttling, £sculaphis, is interesting in referuuco to« 
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the laBt words uttered by SocratesOnto, wo owo a 
cock to Aselepios, nej'lect not to pay it.” Fowls were also 
domesticated by the SotnanSf the opicnrcR appreciating tlic 
delicBcy of their flesh, and all classes cnjo}dn^ the sight of 
two cocks fighting. Ct»CK-FiGiiTiNO was also practised 
by tlie Greeks. Fowls were reai’cd in Britain before tho 
Koman invasion, but, according to Ctesar, for pleasure only, 



there being a religions objection to their uso us food. The 
Romans introduced tho spurt of cock-fighting into Kng- 
land. Tho ganio cock is the breed which ‘W'us used in 
this sport. 

Tho priucipal breeds as given by Darwin (•* Animals aud 
Plants under Domestication ”) are as follows:— 

1. Game ftreed^ the typical breed dovialing only slightly 
from tho wild parent-stock, Gallun bankim. Game cocks 
are notorious for their pugnacity; tlie instinct to fight is 
so strong that wholo bixtods, scarcely featliercd, have been 
found stone-blind from figliting. This pugnacity is also 
displayed by the hens. 

2. Malay breeds also rcmurkuhlo for pugnacity. These 
fowls arc largo, with head, neck, and legs elongated. Tlic 
comb and wattles are .small. 

fl. Cochin or ^Shanghai breeds with short tail and 
wings, thick legs covered with feathers, short thick spurs, 
and well-dRveh»ped comb and wattles, Tho Cochins aro 
as remarkable for their quiet peaceful disposition ns the 
game fowls for their pugnacity. This breed is valuable on 
account of its fecundity. 

4. Dorking breeds another valuable breed of Knglish 
origin. These fowls are largo, and Imve u square compact 
body. The fcot have an additional toe. Tho comb and 
wattles are well developed. 

6 . Spaninh breeds The comb is VC 17 largo and deeply 
serrated; the wattles are also of great size. The Spanish 
fowls suffer much from frost. The eggs are large. 

6 . Hamburg breeds of tnodcrate size. The comh is 
flat, produced backwards, and covered with numerous 
small points. 

7. Creeted or PolUh 6 reef?, The liead has a largo 
rounded crest of feathers. Tho comb is cither absent or 
small and crcsceiit-shaped; the w'uttics aro often replaced 
by a beard-like tuft of feathers. 

8 . Bantam hroed^ originally from Japan. Tho bantams 
are chiefly remarkable fur diminutive size coupled with great 
pugnacity. 

For a complete treatment of the question of tho origin 
of the domestic breeds of fowls, tho i-eader is referred 
to Darwin^s Variations of Animals and Plants under 
Domestication” (vol. i. pp. 226-275). As regards the treat¬ 
ment of fowls in tho poultry yard, the proper food, tho 


diseases to which these birds are liable, &e., see the article 
POULTKY. 

FOWLING* tho act or art of taking birds with nets, 
by shouting, snares, the use of bird-lime, or other devices. 
It is also sometimes used for tho taking uf birds with 
hawks and falcons, mure properly called Fali^onuy. In 
Latin tliis s{K)rt is termed aucupium. It is sometimes 
practised as a sport or recreation, but oftencr a.s aii em¬ 
ployment by poor people, who follow this mode of gsiining 
a livdihond with great danger and toil. This is particu¬ 
larly the case with ruck-fowling, wliich is cztcuslvely 
curried on in Norway, tho Faroe Isles, Shetland Isles, and 
tho north of Scotland. Tho objects of pursuit in these 
phmes are sea-fowl and geese, which live ainoog the rocky 
precipi(;cs uml crags of tlio coast. 

FOX (Vulpcs) is the generic name for a section of the 
family Canid/IC, or Dugs, distinguished from the restricted 
genus Caiiis by the pupils of tho eye being linear when con¬ 
tracted by day, by the peculiar sharpness of the niuzzlc, tho 
length of the body, and tho bushiness of tho tail, and by 
noctnmal habits. These are trivial charactertstics, and in 
South America there are some forms which tiike an inter¬ 
mediate place between tlie dogs and foxes. Many zoolugisU 
Ihcn furo do not consider tho distlnclious between dogs and 
foxes to bo of generic importance, and retain the latter in 
the genus Canis. A more important distinctive character 
of foxes than those above iiiuntioncd is tho ahsenco of 
fi*ontal u!i'-.>«inuKcs. which are present in dogs and wolves. 

The Cumimm Fox (Fti/pej? vulgarli) searecly needs 
dcbCi][)tIon. It measures about 6 feet, inclmiing tlio tail 
or “hnish,” which is a foot in length. TIic fur is reddish- 
brown above and whitish beneath; the tip of tho tail is 
white; the haek of the ears and the front of the legs aro 
black. It bus a gland under the toil which secretes a 
very feetid substance, the odour of which enables tho 
hounds to track tho fox across country. The sharp 
muzzle, the shrewd look, the penetrating eye, tho triangular 
pointed ears, and tbo cunning step, arc all well-known 
chara(!tcrs of the little animal whose subtlety and address 
have been for lung proverbial. The familiar English numo 
regnard is derived from the French word for fox, rcanrrf. 
Tim fox inlmhits a burrow, known to huntsmen as an 

earth.” 'I'lus burrow he sometimes excavates for himself, 
l)ut usnally prefers taking up his quarters in a rabbit’s or 
a badger s burrow, after ejecting forcibly tho rightful owner. 
The e.xtent of reynard’s depredations on the fannyurd is 
a matter of Iiisfory. He devours in Ills nightly excursions 
rabbits, hares, pheasants, game of all sorts, poultry, and 
eggs. Robbers, however, like beggars, cannot bo choosers, 
and rcynuid ut times has to satisfy himself with such 
^^small deer” as rals, mice, and even beetles. Occasiorfally 
ho varies his diet with fruit, us tho fable of tlio fox and 
grapes shows. Tho coiiunon ^x is spread over the greater 
})urt of biuropc. Atuny well-marked varieties, some of 
which aro often regarded as distinct bpecies, occur in 
Europe, Asia, North Africa, and some parts of America. 
Tn most parts of England this animal is protected for 
tho sake of Fox-hunting. The female goes from sixty 
to .sixty-tive days with young, and produces, generally in 
April, from tbn'o to five ut a birth. In North Amcrien 
tho common fox is reprcbciited by tho red fox (Twf/ics 
fttlvui). This species, though it agrees in general manners 
with our reynard and is larger, possesses neither the wind 
nor tho same jiowers of endurance. It runs for about a 
hundred yards with great swiftness, but its strength is 
exhausted in tbo first burst, and it is soon o\ortaken by a 
wolf or mounted hursoman. The fur of the red fox, from 
its softness, biiioothness, and depth, is valued as on articlo 
uf coiiimerci'. 

B'oxus of various gradations of cclgur, called Gross 
Foxes, are very common in the fur countries of North 
America; these arc cousidcred by Sir J. Richardson to bo 
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only of tlic red fox, and this is the opinion of the 

native hiinterH. A mve variety is the black or silver fox, 
80 \’alual)h? for its fur. Sir J. Itichardson says that aeldom 
nuire than four or five of this variety are taken in n season 
at one post. It is hlaek, with the lij)s of tlie hairs silvered. 

As a marked exiimplo of a section of the p'eiius, the 
Arctic Fox ( Vh1pc$ Uiffopun) requires notice. This species 
ia common to the rc;'ions of tlic Arctic circle in lliu Old 
and New Worlds. It is commonly known by the designation 
of blue fox, on a<*connt of its peculiar deep ashy, leaden, or 
bluish-coloured hair. The fur vuiics mneli in a])pearaiico 
at different periods (»f the .>e.ir and aecording to the place 
of abode, h(‘ing very <'ominouly of a brownish-gray colour 
in some districts, and iu others sooty or almost black. Tn 
the winter the fur tisually hcromes pure white or wliilish- 
yellow'; but this is not iiivatlably the case, as the sooty 





American Ilod Fox {Vutpea/ulvua). 

variety is said scarcely to alter its colour in any respect; 
its texture is woolly, the individual liairs being coinpam- 
tivoly lung. According to a recemt authority, Dr. IJobert 
Brown, there are really two varieties of tliis fox, which 
keep their distinctive colours throughout the year. The 
Arctic fox is considerably less than our Kuvopcan B]>ee.ies, 
the tail being well develcjped and vi-ry bushy towards the 
tip. The cars are shorL and rounded. Tl/o soles of tlic 
feet are densely furred. 1‘lie food of this species consists 
^'f eggs, blubber, carrion, and lemmings of different species. 
In its habits it is extremely cleanly. It is pegaiious, 
forming burrows in sandy epot.s, twenty or thirty together. 
Tiie Arctic fox displays far less cunning than our Kuropean 
species, and is not bo suspicious of Imps. Usually tliese 
foxes are cnptnrcd by means of an elevated pitfall, which 
■coiKsists of a lint built up with eloues, and nrclied over, 
leaving only an aperture at tlie BUimiiit, over which blades 
of whalebone aiv fixed in sucli a manner as to insure the 
■certain precipitation of Iho fox into the interior, slinuld 
the bail, also pluei'd at the upper part, successfully allure 
liiin on to tlio top of the roof. In tJie young state, the 
flesh of the iSrctic fox is stated to be excellent eating. 
The fur is employed as an article of commerce, many 
thousand skins being annually imported into Britain; the 
hluish variety is Uie most valuable. 

VOX, CHARLKS JAUES. horn on tlio 24th of 
January, 1749, was the third son of the Riglit Hon. Henry 
Fox, who in 176il was created Lord Holland. 

From a preparatory school at Wandsworth, Fox W'oa 
sent at the age of iiino to Klon. Hi.s education was in** 
terrapted by a three months’ trip to I’aris and to Spa, iii 
which he was nccompahied by Ids father, to whose mis¬ 
placed indulgence, it is said, during this tour, is to he 
traced the devotion to the gaming table which ever after 
was tlie principal alloy of Fox's happiness. In 17G4be 
entered at Hertford College, Oxford, and pursued learning 
and pleasure in turn. Ho left Oxford in 17GG, wont abroad, 
and having pass^ two years chiefly in Italy, returned to 
Kngland in 1768. In his absence he had been elected 
lucuibcr of Farliamcnt for Midliurst, in Sussex. 


Fox took his seat in rarliamcnt as a supporter of the 
Duke of Grafton's ministry. In 1770, when the Duke of 
Grafton was succeeded by Lord North as pi*iine minister, 
Fox was appointed junior lord of the admiralty. He 
resigned this situation two yeai's after, in consenuenee of 
some misunderstanding with Lord North; but in less tlian 
twelve months lie was brought back into the ministry as 
one of the lords of tlie treasury. In February of the next 
year ho was dismissed, cliiclly throngh the enmity of the 
king. Edmund Burke now began to have coubiderablo 
iiifluenco over him. 

It was on Lord North’s Boston Tort Bill, the measure 
that led to the American Revolution, that Fox first ojiposed 
that minister. He took his stand, first, on the principle that 
tho Aineriuun colonies ought not to be taxed witliout being 
represented ; and secondly, on the inexpediency id endeav¬ 
ouring to wiing tuxes from thorn by force and nt tho risk 
of rebellion. In the hegiuning of 178(1 Burke brought 
forward his plan of ciHinomieiil reform, which wus r.ealonsly 
supported liy Fox and by jictilioiis pouring in from all 
parts of tlie kingdom fora reducliou of the public expendi¬ 
ture. On the (Jth of April rcsidutions wore carried against 
tlie iiifliiem--c of the crown, ami in favour of an inquiry into 
the expemlituro of the country, and of a diminution theri'of. 
On tlie 27th of Felirnary, 1782, a motion of Ooneral Cou- 
way’.s for the disconlinuanre. of the war was carried by a 
majority of nineteen. On the l!)th of March the nfiinisters 
resigned. Fox now wus the le.ading member of tho Oppo- 
feitimi, and exceedingly jiojiular. At the general election 
in 1780 ho Inid been returned for Westmiuster, in spite of 
every court effort and every trick of intrigue and intimida¬ 
tion. On the formation id tho new ministiy under Lord 
Rockingham, Fox was appoint'd secretary of state for 
foreign affairs. He instructed Mr, Grenville, plcnipotoii- 
tiury at Baris, to pinposc to the American agents there tho 
intlepondeiieo id tlm United States of America, to which 
the king’s a.sscnt had been obtained. But tho ministry 
contained Loid Shelburne, who was believed by Fox to be 
doing his utmost to thwart the measnivs of the ministry 
for bringing about a peace, h'ox resigned upon tlie death 
of Lord Bockingh.'un, which took place only four moiitlis 
after the form.'itiou id the iniuistry, wliicli was then 
broken uji. 

IViw*e or war with America no longer dividing Fox and 
liOrd North, they united in Opposition, and formed tho 
fatuous coalition. The new or Shelhnme ministry were 
overthrown in Febrmiry, 1783, and one under the Duke of 
Forlland w'as fnrinecL with Lord North and Fox as secre¬ 
taries of state. Wanting iu the sujiport of tho country, 
and strong in the CommonK only through the influence of 
the Whig pocket membem, it soon fell, under the combined 
inlluiMico of the king’s dislike uini tho opposition of com¬ 
mercial men to an impracticable Fast India Bill introduced 
by Fox. A new ministry was formed almost immediately 
under Mr. Fitt. 

The new ministers, notwithstanding tlie adverse ma¬ 
jority, wlio sought to prevent a dissolution by unscrupulons 
ineasarcs, persevered, dissolved tho House, and obtMned 
the unmistakable support of the country. Fox re-entered 
the House ns meinher for a Scottish borougli. Ho had 
been elected for Westminster, bnt through the party and 
personal animosity of Pitt and his friends twelve months 
elapsed before Ins election was acknowledged. Tho ques¬ 
tion of Warren Hastings’ Indian administration was bronglit 
forward by Burke, .and in tlie discussion that followed Fox 
took a very active part. In 1788 the king’s illness ren¬ 
dered necessary a regency; and while Pitt contended that 
it was for the two houses of Parliament to appoint tho 
regent, Fox maintained that the regency belonged of right 
to the Prince of Wales. The king’s speedy recovery ren¬ 
dered it unnecessary to bring the question to a decision. 

In 1789 and later Fox distingnisbed himself by the 
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support of a motion for tlie repeal of the Test and CorporA> 
tiou Acts. On the dissolution of Farliamont in 1790 ho 
was a;;am returned for Westminster. Differonces of opinion 
on the French Revolution led in May, 1701, to a termina¬ 
tion, not merely of Ins political alliance, but also of his 
friendship with Burke. 

Fox then supported Wilberhirco's motion for the aboli¬ 
tion of the slave trade. From the latter part of 1702 
to 1797 his eflbrts wuro uneuasiii^, first, to prevent a war 
with Franco, and afterwords, when his warnings had been 
of no avail, and it imd been entered into, to bnng it to a 
close. We must mention also the sujiport which in 1703 
lie gave to Mr. (afterwards Earl) firry's famous motion for 
parliamentary reform; his indefatigable opimsition to the 
treason and sedition bills of 17oi>; and lii.*} attempt tu | 
proccro attention to the state of Ireland and to tlie griov- i 
nnccs of the Irish Catholics. Poorly supported by his own i 
party, und hopeless of eflecting his pnrjioscs, at Icnglli in j 
1707 ho announced his resolution to discontinue his | 
attendance at the House. He occupied the five yearn of ; 
his retirement with literary pursuits. In 1802 he paid u 
visit to Paris, where ho was treated with marked attention 
by Napoleon, 

At Icngtli Pitt's cabinet was broken up by the ques¬ 
tion of Catholic emancipation, and Addington succeeded. 
He at once commenced negotiations for peace with 
France, which re.sulted in tlic peace of Amiens. Fox 
reappeared to express his joy. But. war boon broke out 
nguin, und Addington resigned. Pitt and Fox wonld 
now together Imve formed a ministry, but the king was 
unchangeably hostile to the latter, and Pitt did the 
best he could with the wreck of the Addington ministry. 
On the 29rd of January, iHOlk Pitt's death dissolved tlie 
ministry; and in the new ono which was formed under 
Lord Grenville, Fox was appointed secretary for foreign 
aflTuirs; but ho w’as obliged by the ambition of Franco to 
adhere to a vigorous war policy. His life was spared only 
for seven months longer. He died on the 18tli September, 
180tl, in the fifty-eighth year of his age, of w’atcr on the 
chest. 

Though Fox was not, in the full and strict sense of 
the term, a philosophic statesman, ho came nearer to it 
perhaps than any other English statesman, not even 
excepting Burke. Sir James Mackintosh has said of 
him as an orator, ** that bo was the most DcmosthcTtcan 
Kiienkcr since the days of Demosthenes.” Fox's speeches 
wero published in six volumes in 1825. The fragment 
which he left of his projected history of the reign of .lames 
11. was published in 18U8, wltli a preface by Lord TIolInnd. 

FOX, GXtOltGX, founder of tlie religious body termed 
the Society of Friends, was bum at Drayton, in Lciccster- 
Kbiro, in July, 1024. His parents were religious pi'ojilc, 
and from his diildbood his character was marked by serious- 
ness und earnestness. When old enough ho was appren¬ 
ticed to a shoemaker, who also carried on a trade in wool and 
cattle. In this cmploynient he remained until his nineteenth 
year, and seems to have earned general esteem by Lis up- 
rigbtn<»B. As he grow older his mind became more and 
more concentrated on the intense reality of relipon. Having 
consulted many clergymen, and gained no benefit from 
thoir advice and guidance, he went to an nnelo in XiOudon, 
A Baptist of considerable importance, who received him 
kindly. But George discovered that this uncle was, like 
the rest, ”in darkness;” and, fearing that his parents 
wonld be getting very anxious about him, ho retraced his 
steps to Drayton. Ho appears to hnvo remaiued at home 
for about twelve months. The parson of the parish—a 
bookwom—tried to get him out of his religious difiicultics, 
but iiiado no progress. Various persons—parsons, doctors, 
and others—tried to help him. Ho was evidently walking 
in a path in which none of them—some of them being 
light and frivolous—could accompany him. He wan- 


demd from place to place “seeking rest and finding none.” 
At length be felt himself called upon to preach, and In 
the opinion of Carlyle (seo “ Sartor Resartus “ No 
grander thing was ever done than when George Fox, 
stitching Ininself a suit of ioatln^r, w'ent forth determined 
to find truth for himself, and to do liattlc for it against all 
superstition, bigotry, and intolerance.” 

The central idea of Fox's teaching was that men should 
listen and subject tbemsuivcs tu the light of Christ as a 
real active light shining tiirough the darkness of existence, 
which God had planted in the heart of every man. Though 
his narrow edueation, .and tho cIrcutnstnnceH attending his 
early mode of life, led liim into many extravagances, such as 
living in the hollow of n tree in the woods; separating him¬ 
self from Ins friends and relations from a self-wrapt notion 
that tlie coiiqtany of neither old nor young could profit 
him; repudiating ordinary salutations and modes of address, 
and interfering witli the inodes of worship of other I'eligi- 
ous bodies that (liiTered from bis own only in the nature 
of their customs, not in the importance in which they held 
them—it cannot lio denied that his aim was pure aud noble, 
and that he was no charlatan lying for his own advantage, 
but the worthy founder of a sect that has had an immeuso 
infiucnce for good in many parts of the world. IJnforlunately, 
in tho unsettled times in which Fox lived, the pcculiaritioK 
and loss worthy portion of Ids practice wore precisely such 
as to fix the ridicule and rouse tho dislike of men still 
smarting under tho memory of the nilo of Furitan 
intolerance. 'J'hey wore also such as were most likely tu 
[ eudanger tlie public peace, and in uonsequciice tho leader 
and his followers were involved in much perscculiun and 
distress. From ItMK till within a few years of his death 
his life was made up of travel, disputation, and imprison¬ 
ment. lie visited the Continent several times, our Ameri¬ 
can colonies in 1071, and the NctiitTlniids in 1077 and 
1081. He died in Jjondon in 1091. Ho liad, as wo have 
seen, an eventful career, and came into contact with many 
kinds and classes of people. His intercourse with Crom¬ 
well is remembered by every student of tbe period. Ho 
was a troublesome and unmanugeablo foe, and most of lua 
persecutors found it advisable or necessary tu act with 
caution and sagacity in dealing with him. lie outlived 
the storms, and saw whnt lie felt to bo a good work 
prospering in the nation. Undoubtedly he rendered a 
brave testimony, and left an important example for his 
countrymen to study and, in highest senses, to emulate. 

Tho new faith cut athwart nearly all vested inter¬ 
ests. The dogma of mi nnpaid ministry was hateful 
to the ministers of other denominations; its nonlitigious 
principles dealt as great a blow at tlie very existence of 
the lawyer ns its lumcombataiit ones did at tliat of the 
soldier. All who loved the beautiful disliked tho idea of 
a religion which forbade music and painting, and wbicii 
prcsciibed a sober monotony of dress. While the gay 
dR>aded ono that held every umnseinent, however Imrmless, 
iis mere waste of time, and tliereforo sinful, the rich and 
noble still more dreaded one that destroyed all inequalities 
of rank, and forbade tho homage they considered theirs 
by riglit. 

Tbe Friends' system ran perpetually counter to tlie habits 
and customs of the time. Other dissenters, if they chose, 
miglit conform to them in social or political matters, but 
the (Juaker (a name originally given in derision) was for¬ 
bidden by his creed to do so. In the house and work¬ 
shop, in tho fields or on tho highway, ho was a marked 
man. His speech was couched in ditl'erent phrases from 
tliat of other men; liis dress was not of tho same cut, and 
was of more sober colour; his manners were less polished 
and seemingly less couitcous* His whole cxisteneo was a 
protest against conventionalities, nor c<mld lie consent to 
make any concessions to the weaker brethri'n. 

The story of Fox’s life is told in an exceedingly interesting 
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Tnnnncr in Georgo Fox and tlie Early Quakers ” by A. G. 
Hickley (London, 1884). Seo also tho article;, Fjiikndh, 
tJoCIKTY OK. 

FOX, W1LX.IAM JOHNSON, an eminent Unitarian 
mlnlbter and a member of Parliament, was son of Mr. Paul 
Fox, a fanner and yeoman of Wrentbum, MulTuIk. llo won 
born in Suffolk in 17K6, and was educated ut Homerton, 
near London, for the ministry of tlie Independent body. On 
arriving at manhood, however, ho adopted Unitarian 
ojiinions, and was for some time one of tho most able and 
popular ministers of that body. Ultimately, however, he 
bhook off allegiance to all existing clmrchcs, and his ad¬ 
mirers built liim a chapel at S(»uth Place, Finsbury, in 
which for many years he delivered such discourses as 
marked him ont ns the leader of English rationalism. In 
addition to Ids religious lectures, he entered heart and soul 
into the* field of politics, contributed largely to Liberal 
newspapers and reviews during the agitation fur the repeal 
of the corn laws, became a salaiied lecturer for tho Ici^e, 
and obtuin(‘d great popularity among the working classes. 
Among other papers to which ho contributed was the 
Leaffue, in which ho wrote some remarkable papers, signed 
“Tho Norwich Weaver Boy.” He was also for many years 
a contributor to tlie Westminster and other reviews. In 
1847 he entered Ihirliament os member for Oldham, which 
he represented almost unintomiptodly till his death, Urd 
June, 1864. His works were collected and published in 
twelve volumes in 1865. 

FOX ISLANDS, Sec Ai.isutian Islands. 

FOXK, JOHN, commonly called the Alartyrolorjist, was 
bom at Boston, in Lincolnshire, in 1517. Ho was entered 
at Brasenose College, Oxford, in 1531, and elected a fellow 
of Magdalen College in 1548. Having ajiplicd himself 
with great earnestness to the study of divinity, be hccumo 
a convert to Protestantism, and was deprived of his fellow¬ 
ship for heresy in 1545. After suffering many hardships 
owing to his religions opinions he w.os taken into the house 
of Mary, duchess of Uiclnnond, to instruct the chUdren of 
her brother, the unfortunate Karl of Surrey. After the 
acc-ession of Pldward VI. Foxe was appointed to another 
fellowship, but he was an exile in the time of Mary. On 
his return to England his funner pupil, now Duke of Nor¬ 
folk, settled a pension on him for life. A prebend iii the 
church of Canterbury was also given to him by Cecil. He 
never would subscribe to the articles of religion ns dnally 
settled, and this prevented his attaining any higher dignity 
ill tlie church. 

Foxe died in 1587. Ho w'as the author of nnmerons 
works, hut the only ono that is now romcinhcmd is his 
“Book of Martyrs,” of which n small part was first printed 
at Strosbnrg in 1554; the conijdcte work was first pub¬ 
lished in England in 1563. Wliahwcr mistakes may have 
crept into this book, tho honesty of the author remains 
unimpeached. 

FOX'OLOVX (Digitalis), a genus of plants hclonglng 
to the order Sckopiiulauinrac. Several species arc 
known. IHgiialis lutea is a common ])1ant in the woods 
of France and Germany. Digitalis grandiflora is met 
with rather more to the eastward; while Digitalis /trru- 
^inea and its allies, with short roundish mst-coloured 
Bowers, occur not nnfrcqucntly in the south-eastern parts 
of Europe and in Asia. 

Over all the west of Europe, hut not in A.sm, is found 
abundantly, especially in England and France, the Common 
Foxglove (pigitalis purpurea)^ a very handsome species, 
with large purple or sometimes white flowers. It Is 
employed in medicine. Tho most nseful leaves are those 
procured from plants growing on the sunny sides of hills. 
They must be carefully dried and protected from damp. 
The active principle resides in an extractive substance, 
which by careful evaporation may be crystallized, and to 
which the name of Digitallo has been given. This prin¬ 


ciple is soluble in water and in alcohol. It is very poisonous. 
Digitalis is given in powder, in pills, or in an aluoliolic 
tincture. W'licn but u Hiimll quantity at rapid intervals is 
given the effect is at first stimulant, hut when a largo 
dose is administered the sedative action commences im¬ 
mediately. 

Digittdis Is tlie most perfect example known of accumu¬ 
lative poison, as it may be used for some time, if the doses 
he small, without producing any manifest effect for several 
days, when suddim faintness, intermittent pulse, (pddiness, 
and other alarming symptoms appear. Th<;se are best com¬ 
bated by vital stlmuhmtK, sueb as wann brandy and water. 

Digitalis has tho power of reducing, in a remarkable 
degree, the heart's action, bringing down the pulse from 120 
or moro to 50 or 40 beats iu a minute, and causing it to 
heiwrne .at the aamc tiiiio intermittent. On this power 
depends its medicinal value in some diseases. 

As n diui'ctic, it is, like most medicines of that class, 
uncertain in its effects; it seldom answers if much iutlam- 
matory action exists when it is administered. To render it 
more certain it is generally given along with calomel and 
sqnills, or some oilier diuretic. 

FOX'BOITND is a dug used in England for the 
favourite sport of Fox-iidntino. This is the most 
important of the hounds, and the one in which there has 
been attained ‘^the highest possible degree of excellence in 
the union of fine scent, flectncss, strength, perseverance, 
and temper” (Bell). Thu foxhound is a cross between 
tho old English liound and the greyhound. It stands 
uliont 20 or 22 inches high at tiic shonlder. The fnr is 
sliort and is usually white in colour, with large patches of 
black and tan, but tho colour varies greatly. Tho ears 
are long and drooping, tho tail fairly straight The pace 
ami endurance of the foxhound are very remarkable. A 
run of 4 miles in seven minutes is recorded of one of 
these hounds. 

FOX«HUNTlNG. This sport is ono of the most 
popular amuKcmcnts of the higher classes in Great Britain, 
where there are upwards of 100 hunting establishments, 
of which tho gi'caler portion are in England. These 
are maintained at great cost, cither by private gentlemen 
of wealth, or more generally by subscription. The hound 
used for the sport is not so largo as the staghound, and 
is of a mixed breed between tho bloodhound and tho grey¬ 
hound. The colour is usually white, with largo patclie.s of 
black and tan. They are remarkable for speed and perse¬ 
verance, and have been known to run hard for ten hours 
befoi'C they came up with and killed the fox, and the 
sportsmeu have had to change horses three times daring a 
run. A pack is composed of from twenty to sixty couples 
of hounds. Tiie cstahlislimcnt is conducted by a master, 
huntsman, whippers-in. and servants. The huntsman is 
the most important of those, and has to see that the dogs 
receive fair play in tho field, and find and hunt tlie fox 
iu the best style. He nmst ho a first-rate rider, and well 
acquainted with the country over which ho bunts. He, In 
fact, provides Uie sport, and conducts it from beginning to 
end. The head whIpper-in is a sort of assistant huntsman. 
As wc have before stated [sec Fox], tho fox inhabits bar- 
rows, and is a nocturnal feeder. Advantage is taken of 
this to stop np all his holes the night previous to the hunt, 
when tho fox, limling that ho cannot bide in his usual 
manner, goes to a thicket or cover of gorso and makes a 
temporary lair. After tho hunt (he burrows are reopened. 
The time of meeting is uNually ten or eleven o’clock a.m., 
and is often a brilliant spectacle, frequently attended by 
ladies who come to see tho hounds “throw off.” The 
huntsman and some of the dogs enter the nearest covert 
and drive the fox out. This being done, the cry of “ Tally- 
ho!” “Gone away!” is raised, and the buntstnan col¬ 
lects his bounds, and Uicu he and tho entire field join 
in tho chase. It docs not matter that the fox gets out of 
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rfilghtf ns the dogs hunt almost entirely by scout. When 
’the Bceiit becomes fauit or lust entirely—ns it docs when 
^ho fox crosses water, runs threngh n flock of sheep, or 
- along a wall—the huntsman blows his horn, and leading 
the dogs round and about, tries to rnrover the srent; and 
if successful, the choso continues, but if not tlio hounds 
arc taken to another covert and a fresh fox drawn. When 
a fox is killed the huntsman springs ufT his horse, and 
lashing the dogs ofT, cuts nil' the head, ftu't, and tail, giving 
the carcase hack to tbo hounds to devour. Tlie tail, nr 
brush, is presented to any lady who may Imppen to be in 
at the death, or to the gentleman rider who is first at the 
scene; but instances are not wanting in which the hounds 
have left every rider far behind, and have killed their fox 
miles from the spot where tlic last horseman gave in. The 
feet or pads are also distributed to those present. Tlio 
mi<lland counties of England are considered the best for 
fox-hunting, owing to the extenshe tracts of pjisturage 
and numerous coverlH, hnt almost cvciy county has one or 
inoro packs of hounds kept in it. 

FOX-SHAItK or THRESHSB iAhpvcias vulpci) 
is a species of Shauk seen soincwimt frequently on British 
coasts. It is common in the Atlantic and Mediterranean, 
as well as on the coasts of California and New Zealand. 
Tho two common names refer to the size of tho caudal fin, 
tlie upper lobe of which is enormously developed, heing 
• <*qual ij} length to the rest «>f tho body. It feuds on her¬ 
rings, sprats, and pilchards, following tlm shoals, Kplashliig 
tho surface of tlui water with its lung tail, and swimming 
in gradually decreasing cintles round its victims, w'hich are 
thus kept crowded together and fall .an easy prey to their 
Toracions enemy. The fox-shark is fuiid to attack whales 
and dolphins with blows of its tail, and several instances 
aro recorded of attacks in cojiccrt by sword-fishes and fox- 
aharks on whales. It atUins a length of 15 feet. 

The fox-shark IK tho only species in the genus Alopecias, 
lu this genus the nictitating membranes are wanting. Tho 
first dorsal fin is opposite to tho space between the pectoral 
and ventral fins. The second dorsal and anal are vi^ry 
small. Tho upper loho of the caudal fin is enormously 
developed. The snout is short and conical. Spiracles are 
iniuutc. Tlte t<‘cth arc oliko in both j.aws, lancct-.shaped, 
and triangular. 

FOXTAUi GRASS (Alopucuinis), a g<‘nu8 of Gkassks. 
TIic common Meadow Foxtml Grass(^Ifopecwras praieniii) 
is well known. Its stem is erect, panicle spiked, glumes 
acute, and awn pi’ojccting about half the length of tho 
fiorct. It is a very nutritive grass, and is therefore gener- 
allv sown in pastunis. It grows well on limestone soils. 

70YLE and LOUGH FOYLE. Seo Dokeual, 

Londonderry. 

FRA ANGEL'XCO. See ANCKLiro, Fra. 

FRA BARTOLOBORB O. See Baccjo della 
Porta. 

FRA PXA'VOLO, tho tiom de puert'e of an Italian 
brigand named Michele Pezzu, of some considerable noto¬ 
riety at the close of tho last century and thu begimiing of 
this, llo was a monk originally, whence his name of Fra 
Diavolo (the Devil-frim-), but escaped from tlio cloister 
and assembled a band of nifiians, with wliom he lived in 
the caves of the Apimnines in Calabria, levying blackmail 
on all who came within IiIh reach. Auber's opera, of course, 
poetizes the ruffian, converting him from a social pest into 
A hero of romance. Fra Diavolo wuh captured and exe¬ 
cuted by the French in 1800, being then probably nearly 
fifty years old. He had taken 8cr\’icc with tho Kcapoiitans 
•on the invasion of tho French, and had thus gained his 
pardon, nnd even tho rank of colonel, from the King of 
Naples. He was executed, not for his crimes, as ho richly 
deserved to he, but for his patriotism, somewhat unde- 
.aervedly. His papers appe.aied genuine to tho English 
-ad mir al, Sir Sidney Smith, but tho Frcuch refused lu 


believe them, and therefore denied him the rights of a 
belligerent. 

FHACTXONS (I^t. fravtio^ a part broken off). By 
n fraction is meant, in the first iiistance, a part of any 
magnitude. Thus, three and a fractiou^’ means three 
units and a part of a fourth unit. The next meaning of 
tho term coniines fractions, in an arithmetical point of 
view, to tho alujuot parts or mhmnltiplat of the, unit, 
which unit must thereforo be divided into a number of equal 
ports, of which parts a certain number is to be taken. 

A fraction is thus denoted; means the quantity ob¬ 
tained by dividing a unit into h equal parts and taking a 
of those parts. If a be greater tlian 5, it will obviously be 
necessary to divuic more units than one, each into h equal 
parts, until enough have lMM;n sul>dividcd to furnish the a 
parts rrquirod. It is usual, in English works on arithmetic, 
to call fractions in which n is less than h proper fractions, 
nnd all others improper fractions. In the preceding frao 
lion a is called the numeratiyr nnd h tho deHomnator. 

The fundamental property of fractions, on which all 
othei's depend, is this—tliat no fmetion is changed in value 
by multiplying or dividing both its terms by tlie same 
number or fiactlon, that is— 

a mn 

h mb 

whatever may be the values of o, 5, nnd wi. 

In practice it is iiiconveiiieiit to employ fractions having 
either the same, denominators, or which may easily bo 
reduced to others of equal value having the sumo denomi¬ 
nators. The numbers 10, iOO, 1000, &c., suggest them¬ 
selves for this purpose; indeed it may bo immediately s<‘on 
that tho ordinary system of decimal numeration may bo 
extended so as to allow of u representation of such frac¬ 
tions. If we consider the numiKsr 11111, wo see that for 
every step which we lake to tbo riglit, wo find n unit which 
is only tho tenth part of the preceding unit. Place a point 
at the unit s place (to mark its position), and let the saino 
method of valuation be carried further to the right. Then 
iu 11111*1111, the first one after the point should stand 
for onc-teuth of the preceding, or one-tenth of a unit; tho 
second for onc-tentb of a tenth, or one-bundiedth, and so 
on. The fundamental theorm of decimal fractions, in 
this vi('w of the subject, is that which shows, for example, 
that 12'23'15 (defined to mean 1 ten, 2 units, 2 tenths, 
3 hundredths, 4 thousandths, and 5 teii-thousandtlis) is tho 
same as 122345 teu-thonsandlhs; or that all the nambur, 
such os it would 1)0 if tlie units column were on the right, 
m.ay be taken ns a numerator, nnd the denomination of the 
rigiit-hand figure as a denouunutor. Thu.s— 


G5-483 orG0-h5-f-l4-_L + JL. 

‘ ‘ 10 ‘ 100 1000 

fiOOOO . 5000 , 400 I 80 , 3 C548.S 

’lOOO 1000 1000 ^ 1000 1000 1000 ‘ 


It is common to say that a result is true to a certain 
number of plaees of dcciinids wiiun any alteration of any 
place would make it further from the truth. Thus, tho 
diameter of a circle heing unity, the circunifereiico lies be¬ 
tween 3*141.5 and 3T410,butnearertothclatter; whence 
the same circumference, true to four places of decimals, is 
.‘I'lllO. Similarly 62*132D1, taken true to two places, is 
02T3; to three, 02*1.33 ; to four, 62*1329. Again. *025, 
token true to two places, might be either *02 or *03; but 
the latter is generally taken. The two kinds of fractions, 
that just described and the ordimir)* or vulgar fractions, are 
further dcHcribcd in detail in the articles Dkciuax. FRAC¬ 
TIONS and ViTLOAR FuA('tidn8 respectively. 

For subjects closely connected with the theory of frac¬ 
tions, sec Ratio, PiioroimoN, Incommensuiurlb. 
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FRACTZONS* CONTINUED. A continued fraction 
iH one 'wiiicli liUB a fraction in ita denominator, which a^’aln 
has ii fraclion in its denominator, and bo on; such as 

1 

‘-i -h _ 

4-« 

l+_2 


Tills of course is worked mit from hclow, 1 ^ 

If 6 lie divided by tins, we {jot <» -— J =■ and 7 -f* V!* — 
V- N«xt., a -i. = 7 OT and 2 4- Finally, 

1 

FRACTIONS, VANISHING. This term is 
to fruetions in cases wlierc a supposition is made which 
destroys botli nninerntor and denoiniimtor at the sonio 
lime. Tims— 

/t"—I v lo". ar rtT —a 

V^l ) ^1’ ftTZTft’ 

arc fractions ^^hie.h all assume the form when a; = 1: 

0 

that is, though for any other value of x they represent 
operations of ordinary arithmetic, yet in the particular 
supposition that a: is unity, they all end in a dii'cctiun to 
llnd out how many times nothing is contained in nothing. 
The method of tlic mathematician is to siilistitutc for the 
vanishing fraction tlie value to wliich it approaches as the 
numerator and denomiimlur diminish. 


FRACTURE. Iiijuries ro]n]>licated with the breaking 
of a bono are calletl/7*/n7«re«. Tlie com]Mir:itivc import¬ 
ance of such accidents depends, In flie first place, upon 
that of the bone wliich is broken. Tlie most dangerous 
fracturi's in tliis point of view arc those of the vertidirio 
and skull, which inclose organs immediately essential to life 
and (‘xtreinuly susceptible of injury. 

Fractures arc said to be trangverne or ohlhfue^ a dis¬ 
tinction of grciit practical importance. In the first or 
irmiiveT»e. variety, the bluntncss of the ends of the broken 


A bone may of course lie broken in the situation of nr 
joint; or, if the froeturo occur at some distance, a fissure 
may extend Inngitudinall^Pinto one of theso cavities. Thi» 
eircumstanco is a very important aggravation of the injury. 
Thu synovial membranes which line the joints are pi^culiarly 
impatient of irritation, and when they become infiamed, 
the constitutional disturbance is often considerable, and tho- 
attendant or, as it is culled, the symptomatic fever, is of a 
very acute ty[)c. 

Fracture is sometimes complicated with dislocation. If 
a bone be dislocated os well os broken, it may bo difficult 
or ini]ioHsib]c to (»rry into eflect the measures wliicli are 
necessary for the satisfuc.lory treatment of either injury, and 
the result is permanent distortion and crippling of the limb. 

If the injury of which we are. treating be eoidined to the 
bones and the parts immediately around them, the fracture 
is said to be simple; hnt if the bone be protruded through- 
the skin, or nii external wound otherwiso inliictcd com¬ 
municate with the interval between the broken surfaces, 
the fracture is said to be componuO, This Is a much moni- 
serious circumstance timn iniglit at first sight have been 
supposed. It is often followed by most severe infiomma- 
tiun, and death is not unfrequcnlly the consequence. 

In fracture the nature of the accident is generally ob¬ 
vious ciiougii; but where there is any doubt, it may he 
removed by attending to the grating sound, or the sensation 
eommunlented to the touch occasioned by slightly moving 
the broken ends of the bone against each other. This 
symptom is called crepitation. 

I'hc principles of treatment are, In tlio first place, to 
guard against all rough mauipniation of the injured part 
lest a siniplc £ 1 * 00101*0 be rendered compound, and to soothe 
by all possible and prudent ineanK the muscular irritation 
and spasm which an; the immediate and most urgent con- 
secjinaiccs of a recent fracture. 

Wlicn the relaxing rigidity of the muscles will permit, 
which may not bo fur some hours or days, the bono is to be 
I'e.storcd ns neai'ly us possible to its proper situation bytho- 
gentle application of force in any required direction. 


hone in some measure preserves the contiguous soft parts 
from laceration at the time of the accident; it also opposes 
a considurahlo obstacle to the displacement wlneh aiisos 
afterwards fi-om muscular contjnetiem ; hnt it chiefly con¬ 
duces both to the diminution of present sufTeving and to 
the prosperous event of the case, by facilitating the spiicdy 
and perfect restoration of the disjdaced bone to its proper 
situatioii, and its steady retention, when restored, by 
mechanical means. 

On the other hand, ns most of the bones liable to frac¬ 
ture are cylindrical, or present flattened stirraces meeting 
in AS innny solid angles, if (hey he broken obliquely, the 
ends of the bone will Iw sharp-edged or pointed; liemH? 
they arc generally separated from each other to a much 
greater extent than is usual in transverse fractures, and 
there is not only much more suffering from the laceration 


When the limb is reduced it should be placed in ttplinUy 
which arc thin pieces of wood or other material of tho re¬ 
quisite firmness and lengtli, and snitably shaped and hollowed 
out to lit evenly without making undue pressure upon 
promincut {Hunts, such as the nnkle. Tlie skin is to Ix^ 
protected by folds of linen, or thin soft pads a littio wider 
than the splints, w'hich aro also useful to prevent them- 
from slipping. When overything is properly arranged as 
to position, the splints should be bound upon tlie limb 
with a moderate degree of pressure; and it is right to re¬ 
move and readjust tliem occasionally, in order to detect and 
rectify any deviation from tho con ect line of the bone that 
may arise or become apparent as the swelling subsides. 

In fractnre of tlie ribs it is sufficient to apply a broad 
belt or bandage to prevent them from alternate depression 
aud elevation in the act of breathing, which can be carried 


of sensitive parts ami from portions of them being hiclndcd on sufficiently well by the diaphragm alone. 

and pressed between the broken surfaces, but great difii- It will he evidcut that the treatment of broken hones 


culty is often experienced in disentangling the ends of the 
bones, and bringing them into close apposition; and still 
more in rctfdning them, from their tendency to slip past 
each other during the spasmodic and powerful contrnetJons 
of the wounded and irritated muscles. Tho result of such 
fractures is often unsiLtisfuctorv, in spite of tho utmost 
care and skill; and some distortion and shortening of the 
limb is inevitable lu severe cases. 

Surgeons distinguish several other kinds of fracture. 
When a hone is crushed, or fissured in more than one 
direction, so that portions of it are detaclied from tlie rest, 
tiio fracture is said to be comminuted. From tho facility 
generally experienced in replacing the hone, or at least in 
straightening nnd (supporting the limb in these cases, they 
often end better than apparently less serious oblique fractures. 


requires skilled professional attention, but when an acci¬ 
dent involving fracture has liappuned, much may be dona 
by an intelligent b 3 *standcr to prevent further mischief. A 
broken ann may be bound ronnd with a haudkerchieft a 
piece of common cardboard being placed on either side, 
and the limb supported by another handkerchief slung 
round tho neck. In tho case of a broken leg temporary 
splints may be made by using walking sticks or umbrellas, 
or a handful or tw'o of stiff clean wheaten straw, and theso 
if bound carefully to the limb witli a few handkerchiefs 
before the patient is moved may ho of great service in 
preventing pain and further injury. A man bavlug a 
broken leg should always be carried in a horizontal posi¬ 
tion where possible, and where a proper litter or stretcher 
cannot be obtained a hurdle or small door taken off its 
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hinges and provided with a inattrosR and pillow will make 
a very good substitute. 

Union of Fractured Bonenl —The process by which 
fractured koiieH nro united is geiierully uninterrupted in 
Hiiiiplu caseB, if the constitatlon lie good and the accom¬ 
panying contusion not very considerable. Tlic extravosated 
blood is sotm absorbed, and the swelling and inflainmatiou 
subaido. The interior laceratiuna heal, and the soft ]):irtH 
round tliu ends of the fracture bucuinc cuiisulidutcd witli tlie 
periosteum or fibrous hivestniciit of tlio bone, which swells 
and niilles at the tom (xlgc. In this consolidated mass, 
wdiicU forms a soft case for tlio hone for some distance 
above and below the fractnns but is thickest just at that 
point, jiarlicleB and spicula of bone are gradually dc]»osite(l, 
till at icnglh it becomes rigid and iinn, holding thu ends 
of the bone iu close contact, and jircveiiting them from 
slipping away from each other, like the slider of a parasol. 
At length the patient finds tlie blrength of his limb re¬ 
stored, and, conscious of the ehaiigis ean no lunger bo 
persuaded to refrain from using it. After a eertaiu period, 
•which has been didcrenlly stated—perhaps six or seven 
months in the casu of a large bone—the fractured ends 
become firmly adherent by the deposit of bony matter be¬ 
tween them, the exterior case lieeoincs nhsotbed, and the 
cure is complete, the bone being rather thicker ainl gene¬ 
rally somewhat stronger and more solid in tlie situation of 
the fracture than before the aceideiif. The whole of this 
process is much quicker in infants and children than in 
adults, and somewhat more slow in advanced periods of 
lifo than in the middle .nge, the bones of old ))eople being 
more brittle from the excess of earthy materials. Taking 
all ages, it ranges from tw’o to eight or ten weeks—speak¬ 
ing, of course, of tlie period at wliich tlio limb becomes 
fir m en ou gh to ^lerform its fniu tloiis. 

FItACTUBJB. Many minerals and rocks break iu a 
charaetcristio way, whicli is spoken of as their fracture, 
Tlie direction of lircakiiig must, however, be dilfcrcnt to a 
cleavage plane. [See Or.KAVAUK.*J Fractures arc spoken 
of conchoidal^ when smooth and concave (or con¬ 

vex) : glass, calcite, and quartz have a fracture of this 
description; (2), smoot/t, like opal; (3), npUntert/y like 
pitebstono and magnetite; (4), Aac/Viy (e^overed with ilno 
points), like that of native copper aud silver; (6), earthly 
like bolt* and fuller's earth. Rocks may also \v\\c foUattd^ 
ilaty^ or nhahj fracture; gneiss, roofing-slate, and bitumi¬ 
nous shales are, respectively, instances of these fonns of 
fracture. 

FBAISE is a row of palisades placed in a horizontal 
or inclined position on the exterior of a rampart of earth, 
in order to increase tbc diflicully of passing over it at tlic 
time of tho assault. 

F&ASlXlNGBAM, or “Strangers’ Town,” a market- 
town of England, in the county of Sufiblk, 14 miles N.N.E. 
from Ipswich, and 90 miles from Eondoii by the Great 
Eastern Railway, is situated near tho head of the river Ore, 
which, a little to tho north, expands into an extensive pond 
or mere. The streets are irregularly laid out, but tlii'ie 
are maiiy well-built housi's and a spacious market-place. 
The chief buildings ai'e the Albert Memorial Middle Class 
College, which has accommodation for 300 pupils, and in 
which a good education is imparted; u now' corn-exchang(‘, 
and a pcojile’s hall. There is a statue of the Princo Con¬ 
sort opposite the college. The church is built, like most 
of the Suffolk churches, of flint and stone, with a tower 9(i 
feet high, containing a penl of eight hcllfl. Here are tho 
moimmcnts of Tlioinas Howard, third duko of Norfolk, and 
of his duchess; and of the nnfortuiiato Earl of Surrey, 1)e- 
hended by Henry Vlll., and his countess. The town also 
oontuius a free schoul and many almshouses. Framling- 
ham Castle, the seat of the Howards, is in ruins, but the 
exterior w'all, 44 feet high and 8 feet thick, remains, and 
there arc thirteen square towers, each about 38 feet liigh. 


The castlo is said to have boon founded by Redwald, king 
if East Anglia. Tbc principal gateway I.s embellisbed witli 
tbc sliiclds of tho various lords nho have possessed the 
castle. Hero (jueem Mary retired during the atleiiqit 
to place Tjidy Jane Grey on tlio tlirone, after the deutli 
of Edward VI. Tlio populnliou of tho town in 1881 
was *2i) IH. 

FRANC, the monetary unit in Franco since 1793, ii> 
llelgiuin since 1833, and iu Swit/.criaml since 1849. It is 
a silver coin, w'cighs It grammes, and is worth nominally 
about It is divi<lod into U)0 centimes or 20 hou^. 

Of silvcT coins tbeixj arc in France 1, 2, and 5 francs; 
and gold pieces of 5, 10, 20, 40, and 100 francs. Italy 
1ms aceejited an eqiiiMilent eoinage, but the coin of tbo 
sumo value as tbo franc is called in Italian lira. Tlio 
single franc is not worth Us nominal value. Whereas tin? 
five-franc jiieeo is of *900 fineness, tho single franc is of 
only ‘835; so that instead of being wortii 9.^^. it is actually 
only worth as metal a little over 8jr/. The standard for 
gold being also *900, and the English standard being 
•91(>*f, the twenty-franc gold piuce may be compannl with 
tlic suveroign. It is then found that tiic intrinsic value of 
tbo soven-ign is 25*22 (nearly 25.^) francs. The IhcorerKsal 
value of one franc is thus 9*51(1 pence (over 9^rf.) 

FRANCE, the most westerly of the kingdoms of con¬ 
tinental Europe, with the exei'ption of tlie Spanish pi’iiin- 
sula. Its form is very compact, being nearly Hquan*. It is 
eomprebended between 42^ 2u' and 51“ 5' N. lat., and 
7° 40' K. bill, and 4“ 43' W. Ion. Tho gre.atest length 
from S.K. to N.W. is about (180 miles, and the greab*st 
broadlli N.E. to 8.\V. about 580 miles. The area is 
204,177 English square miles. 

County Jxlandit^ and Frontier .—Tho N.N.W. coast, 
whicli lies oppositi* to ICngland, extends about 4K() miles, 
and is irregular in Us outline, being indented by several 
buys, that of St. Male being tbo jiriiicijiai. It is generally 
of a rocky nature. The remuinder of the coast faces tho 
south-west and west, and extends about 450 miles; tho 
nortbeni half is for the most part rocky, but the southern 
half, bounded by the Ray of RIscay, is gcne.rally low and 
sandy. The ^Iculitervanean coast extends for about 300 
miles, and forms the two biy s of Lyons and Genoa, separated 
by the ctaist aliout Toulon. Eastward of Toulon it is more 
generally rugged than westward of the same point. The 
latter part has many small inlets. 

Along the coast arc bcveral islands. In La Manche (the 
English (3inniiol) are Guenisey, Jersey, Alderney; and 
Sark, W'hieli belong to thu English crown; tlic islands of 
Brelmnt, the Sept lies (tlic Seven Islands), and the Isle of 
Ras. At the western extremity of Franco arc tins isles of 
Ouessant (Usliant), and along tho remainder of tho const 
are the isles of Glcnan, Groaix, Rcllo-lle, Noinnout«*r, IJc- 
I)icn, K(^, Oleiun, and otlicrs of less importance. In tho 
Mrtlitcrraneuii are llybres and Corse or Corsica. 

The laud frontier of France is, for the most part, formed 
by great natural barriers. On the southern or Spanish 
frontier nro the Pyrmiecs. On tlic south-east the frontier 
iri formed by the Alps and the Jura towards Italy and 
Switzerland. On the eiist the rh’cr Moselle and the Vosges 
Monnt.ains separate France from Germany. The remaining 
part of the frontier borders on Belgium. Tho land froiilier, 
from Nice to Dunkirk, measures about 720 miles. 

Mounlulna and Jtivera .—The loftiest mountains iu 
France are tliose on the Italian and Spunisb frontiers, tho 
Alps mid Pyrenees. The highest of tho French Pyrenees 
is Vignomalc, 11,0U0 feet. The French portion of the 
Alps now includes the highest mountains and most elevated 
passes of the range—such as Mont Blanc, in tlic depart¬ 
ment of Hiiute Siivoie, 15,781 feet; Mout Iscran, 13,272 
feet; the Pass of Uttle St. Bernard, 7190 feet; and that 
of Mont Ceiiis, (>770 f«'t nlwvc llie lev' of the sea. The 
CJvemies arc .separated from the ISTcnees by a wide valley, 
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through which tho great catml of Languedoc runH. Mont 
SIczcii, the higliest of tho Cdvcniies, is 5820 feet high, and 
Mont (jorhier do Jones, at the source of the I^)ire, 5125, 
The mountains of Auvergne rather surpass these in heiglit. 
The C6te d'Or of Rurguiidy connects tlic Cdvennes with 
tlic V^osges, whose branches extend to the south-east so us 
to unite with the Jura, and whose wild and wooded steeps 
now form the twundary between Franco and Cermany. A 
range of bclghU extends N.W. from uimnt l^ngres to Cape 
Gris-Nez, separating tlic streains whieli belong to the great 
system of tho Khlnc from tliose. which belong to the river 
systems of Ccntnil Franeo. Various minor rauges separate 
from each other tlic basins of the f^cinc, the Somme, tlic 
Loire, the Garonne, and the Adour. 

The mountains und ridges run in such direetions us to 
ficparate France into three great blojMW, the western, the 
north-easteni, nTid the Buutli-eastern. Tho western slope 
inclndes the. basins of the Adour, tlic Garonne, the Char- 
tho Loire, the Vilaine, the Onie, the Seine, tlic 
Somme, and a numher of others of less iniportauee. The 
north-eastmi slope comprehends pai*t of the basins of the 
Ksciiut or Scheldt, and the Meuse or Maes, but <»iily a 
comparatively amall part of the course of each of tliese 
rivers belongs to France. The soulh-eastern or Mediter¬ 
ranean slope comprehends the basin of the Ulioiic, and of 
one or twt) other streams which arc too small to require 
notice. The following no about the lengths of the chief 
a-ivers of hVance:— 


Loire, • . 
Kliunc, . . 

e 

MtlcR. 

. 600 

Durance, • • 

Miles. 

. 220 

o 

• 025 

Ciier, , . . 

. 215 

Seine, , . 

• 

. 470 

Vienne,. . , 

. 207 

Giux}nnc, . 

• 

. 860 

Tam, . . . 

. 207 

Saonc, . . 

• 

. 804 

A<lour, . . • 

. 194 

Dordogne, . 

• 

. 298 

Isifre, . . . 

. 190 

Marne, . . 

e 

. 268 

Creusp, . . . 

. 166 

Doubs,. . 

• 

. 250 

lyit, . . • • 

. 166 

Allicr, . . 

• 

. 250 

Vilaine, . , , 

. 124 

Charente, . 

• 

. 235 

Somme, . . . 

. 110 

Otology and 

Climate. — 

The strata above 

the ehalk 

occupy many 

extensive districts in France. 

One com- 


prises the chief part of the hiisiiis of tho Adour, Garuune, 
Lot, Dordogne, Tarn, Arifcgi*, and other rivers in the S.W, 
part of the country. A second district is wlint is desig¬ 
nated the Paris basin, extending for several miles in every 
■dii*ection round that city. A third district oexrupies por¬ 
tions of the basins of the Saonc, the Rhone, and the Doubs; 
while other districts arc found in tlio alluvial fommtinn of 
the delta of tho Rhone, and along many of the smaller 
valleys of France. 

The chalk formation skirts the district occupied by tho 
SupcrcrctaceouH group on the north-east side alone. The 
Paris basin is suiToundcd on almost every side by the clialk, 
wbicb forms a circular belt of widely varying breadth, from 
24 to 100 miles; and tho same formation occupies tho 
•coast of the channel from Cape Gris-Nez to tho west of the 
month of the Seine, opposite to that of the sonth-enst of 
England (Kent and Sussex). Experimental sinkings, near 
bodb Dover and Calais, to test tho prtudienbility of a Channel 
tunnel, show that in every prohahiiity chalk dips consider¬ 
ably beneath, and forms the bed of tho Chaimcl. There is 
certainly a remarkable geological coincidence between the 
Kentish coast and that of our nearest continental neighbour. 

The new red sandstone and tho magnesian limestone 
occupy only a small jK)rti<»n of France. The granites, 
slates, and other primitive rocks occupy several extensivo 
districts^namely, the whole of Bretagno and the adjacent 
part of Normandy, and tho other coniurminous provinces 
in the west; the mountain district of Auvergne, part of the 
*Cuvcnnc8, the hill^of Yivarais, Forez, and the Chnrullfus, 
•and a hu’go extent of country west of Auvergne; tho Alps; 


the Pyranccs, in which calcareous formations abound, and 
organic remains are found at a vast height; a considerable 
insulated district in tho southern part of the Cevennes, and 
a small tract in the northern part of France, between the 
Sambre and the. Meuse. The volcanic region of Auvergne 
is described under Auvkiu4nb, Gholoqt of. 

The climate of France is one of the finest in Europe, 
although, ow’ing to its great extent, considerable diversities 
arc be met witli. The northern purls have a eontincnlal 
and tlie north-western an oce.'inic climate, resembling those 
of Germany and Great Rritaiu, while the Mediterraneiui 
districts are soinetiines visited by burning wnnds from 
Africa aud the north-west wind known as tho 
both of which are very iiijurions. Iajss rain falls in the 
northern and wi'stfTn departments than in the southmi 
and eastern. Tlio mean annual tcmpi-rature is from 60** 
to (!2'^ Fahr. 

Tlic following table gives the area and 
population of France at the enumerations of May, 1800, 
of May, 1872, of Dec. lU, 1870, and Dec. 18, 1881 



Area: 


Average 

Census dates. 

But;, sq. 
miles. 

ropulatlon. 

Fopula- 
tlon per 
sq. mile. 

May, 1806,, . . 

200,580 

38,067,064 

181 

May, 3872,. . . 

204,177 

80,102,921 

176 

December 81,1876, 

204,177 

86,905,788 

180 

J>ccember 18,1881, 

204,177 

37,072,018 

184 

The decrease in area and jKijmlation between 

1866 and 


1872 w'us due to the cessions m.adc to Germany by tlio 
treaty of peace concluded 10th May, 1871. By its 
terms France lost oue entire department, that of the Bus 
Rhin; two nrrondissements, with fractions of a third, 
of the adjoining department of the llaut Rhin; and tlie 
greater portion of the dejiurtracnt of the Moselle. The in¬ 
crease of population between 1672 and 1876 was ascribed 
in port to immigration from tlio provinces ceded to Ger¬ 
many. Between 1872 and 1870 there was an increase in 
tho population of 802,807, or 2*2 per cent, in four years, 
equal to *5 per cent, per annum. Between 1870 and 1881 
tho increase was 700,260, or 2*1 per cent, in five years, 
equal to *42 piT cent. |)er annum. Tho population, on the 
18th of December 1881, was composed of 18,650,518 
males and 18,748,772 females, tho excess of females over 
males being less than in any other state of western Europe. 
The inerc.a8e of population betwuun tlie two census 
periods 1870 and 1881, amounting to 700,260, did not 
extend over all tho dcpartnienfsof France. In thirty-four 
departments there was a decline of population (as compared 
with twenty between the two previous censuses), the greatest 
being in Ornc, which hod 10,400 inhabitants less at tho 
end of 1881 than in May, 1870. 

The increase of population in Franco within the last 
century aud u half bus been cempuratively less than in any 
other state of western Europe. Tho natural increase, from 
the surplus of births over deaths, amounted, when at its 
highest, between the years 1820 and 1880, to not quite 
28(),000 per annum, and during part of the deoenuial 
period 1800 and 1800 sank to 51,200 per annum. There 
was a slight recovery during the first half of the next 
decennial period, but in tho year 1809 tho surplus of 
births over deaths had Hg.ain fallen to 84,200. In the 
following two years, 1870 and 1871, tho deaths exceeded 
the births, tho excess of deaths amuanHiig to 103,894 in 
1870, and to 444,889 in 1871, due chiefly of course to tho 
war. Tho birth-rate is about 2’76 per annum, or lower 
than that of any otlior country in Europe. Over tho 
greater jwrt of h'rnnce tho standard of comfort and well¬ 
being has been increasing ever since the termination of the 
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p’cat ww in 1816. Tlio country had been so drained and 
impoverished by tho wars of Napoleon and by a cen¬ 
tury and a half of bad j?)vcminent that tho general misery 
of the population was indescribable, and the poverty even 
of the landed proprietors and middle classes was very great. 
The roads were bad and infested with brigands. The pro¬ 
duce of tho country found no markets forwautof can'iage, 
and killing a sheep in a country village was a rare event. 
Those were the days of extreme thrift at home and abroad. 
Tho habits of thrift have not been forgotten, althuugli they 
have eijanged in kind, while the change of the condition of 
the country from one of poverty to extreme wealth is almost 
unparalleled in history. The creation of a railway system 
all over the country has raised the value of land enormously, 
and the produce of any part of the soil finds ever ready 
markets in the great centres of popnlution and industry. 
The soil of France, above all, is one of tlie finest iu the 
world, and its vineyards are really greater and more un- 
fiuling sources of wealth than wnnes of gold and silver, 
ainco their wealth, if they escape the ravages of the phyl¬ 
loxera, is virtually inexhaustible. 

For many years, therefore, comfort and well-being, and 
even luxury, have made their way into the Imuseholds of 
all classes in France. The standard of living has risen 
enormously, Tho habits of saving and thrift have not been 
neglected. In the art of managing and regularizing their 
lives French people are unrivalled, and the object of every 
family is to live and to save at tho same lime, so as to ho 
able h) leave their sons and daughters in as good a [wsition 
AS themselves at all events, and in a better, if possible. 
Uow inimical these aims in life arc to unytlnng like adven¬ 
ture and enterprise is only too apparent in tho lives of all 
<jrdinary Frenchmen of the present day. Two professions 
—the army and tho church—Buffi*r immensely fnim this 
state of things, for, as a rule, no young Frenchman who 
con Bee liJs way to anything better will choose cither 
career, a military one especially being regarded with in¬ 
creasing dislike. 

Among people with such habits and such views of life, 
the risk and expenditure attendant ujxm a large family 
are naturally regarded with horror. “ Since two or three 
children give xw sufficient enjoyment of the ])1easnres of 
paternity, why,” the greater number of Frenchmen argue, 
“ should we have more? With two or three children wo 
can live comfortably and save sufficient to leave our children 
AS well off as ourselves; a greater uum1)er would entail cnrt,ail- 
tnenta of enjoyment both for ourselves and our children.*' 
The equal distribution of property on intestacy, aud tho 
incapacity, and indeed general unwillingness of the parents 
to make any mu(;h greater provision for one chihi than 
another, also operate in tlio same direction. Since all 
children share alike, if the children oie to live tho same 
lives as their parents and have tho same advantages in 
starting in a profession or in business, the family mnst 
needs be a small one. No French parents could entertain 
the notion of their children and tlieir children’s children 
having to contend with greater poverty tlum they have 
themselves been accustomed to. Why should a fortune 
have to be divided among seven or eight children when, 
according to tho family habits, it is comfortably sufficient 
only for two or three ? 

It is clear, too, that if, os n general mle, the family is 
limited to three children, the law of succession in France 
and the custom of equal division of property docs not, when 
combined with French habits of thrift, operate sons to give 
tho children smaller portions of property than their parcufs. 
If tliere are two families—A and li—eacli with three 
children and with properties of equal or of nearly equal value, 
and one of tho children of the family A marries one of the 
children of tho family B, the married children will, on the 
principle of equal division, have property equal to two- 
tliirds of tho property of cither family, A or B. But with 


the Frencli habits of thrift and saving the probability is 
that they will be better off even than their parents, for tlie 
parents of tlie families A and B have but to economize to 
the extent of one-third of citlier of their properties in order 
to leave each child as well off us they are themselves; and 
since, as a rule, every Frenchman lives largely within his 
income, this Is usually accomplished. 

Gtmerally throughout Europe it is found that the families 
of people well off, including tho families of professional 
people and tradespeople, are loss numerous than tho fami¬ 
lies of the artisan and the agricultural labourer, aud this is 
especially the case in France. The fatal conclusion re¬ 
sulting from tho population returns is this, that the families 
of tho artisan and the agricultural labourer arc themselves 
on the decrease, while the absorption of tho rural popula¬ 
tions in the towns tends still more to depopulate tlie ct)nntry. 
As it is, a large share of the rural work at harvest times, 
and nearly all tho rough work of excavation on new docks 
and railways, are done by Belgian, Italian, and Spanish 
immigrants. This absorption of the population of tiio 
country into large towns is a phenomenon of the times 
r<*raarkahle in other coniitrirs as well as France, although 
France affords the most striking instanco of the tendency; 
and this constant set of the country populations towards 
tho towns iu France not only denudes the rural districts of 
their inhabitants, but the immigrants in changing a country 
life for a town life become themsclvi's less reproductive, 
since the birth-rate in large towns is normally less than 
that of the country, and we know that large towns like 
London and Paris have their ]>opulations maintained and 
incr<>Ascd by the continued flow of immigrants from the 
country. Various other reasons have been put forward to 
explain tlic increasing sterility of theFrench nation, butafter 
nil have been examined, no valid reason can bo susttuned 
except that bcforo-mcntioncd—the growing indisposition of 
the people to liavo large fumilii's; and with the increase of 
wealth in the country it is probable that this indisposition 
will increase rather than diminish. 

Some have asserted that the physical vigour of tho 
Frenchman has decrcaat*d, hut there is no ground whatever 
for such an assertion. Density of population has been put 
forward as another reason; but France is really sparsely 
populated compared with Belgium, England, Italy, and 
other countries. If France were as densely populated as 
England and Wales she would have 72,000,000 inhabitants, 
and in the most densely inhabited districts of France- 
like the Nord and the Pus de Calais—the population really 
does incrc.*ise. 

Wars have no doubt contributed to keep down tho popu¬ 
lation. It has been calculah'd tbiit the wars of the second 
empire cost the c^mntry 1,267,27(1 inhabitants. Tlie 
excess of deaths over births during the Franco-Prusann 
war amounted to 647,988, and tlie whole excess of deaths 
over births was for tlio five years of war of the second 
empire 614,8-40, to which must be added, to moke up tho 
loss, tho number of births lost to the country by the war, 
and the loss of 1,634,662 French men and women by tho 
cession of Alsace and Lorraine. Neither, however, wars 
nor any other cause would account for the increasing 
depopulation of the country districts of France, and tlio 
increasing sterility of the whole nation can have no other 
causes assigned to it but those of habit and calculation. 

Various remedies have been proposed to meet an evil 
which must infallibly, if it goes on, iu course of time reduce 
the relative power of the French nation to a degree of 
inferiority such as conld never be produced by pestilence 
or war; but none of these seem to hold out much hope. 
The most promising antidote would seem to be a public 
encouragement of einigration and a spirit of foreign enter¬ 
prise. If Frenchmen could be induced to follow theexamplo 
of tho peasants of North Italy mid of ti^e Engadinc, who 
expatriate themselves commonly for a Bcrles of years and 
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p;n Abroad and make fortunes with a view of returning and 
bettliiig down in comfort in their own country, some liopo 
might be entertained. But tho Frenehmnn, and, above all, 
the Frenchwoman, have become ko attached to the soil of 
la bdle /'Vmicc, with its attractions of art and nature, 
tliut such a cliange of national feeling us must ensuo to 
bring about a syslent even of temporary emigration seems 
Iwyond the range of probabilities. Even now it is nu*ely 
the case that a Frenchwoman will accompany her husband 
when ho goes abroad with a good appointment and per¬ 
manent employ; she prefers to let him go by himself. 

From the results of an official investigation published in 
1884 the value of iJio landed property in Franco is 
ii3,r)^r>,()0t),000, and if the vulno of the buildings be added 
tho total would jirohably bo about i*5,GOO,000,000, or 
£140 per bead. Tho rental of Landed property is 
£100,000,000. Tlie total national ineoinc from all sources 
for 1884 MAS unoihcially esliiimted at £010,000,000, or 
ratJicr mure than the capitiil of the national debt. 

Constitution and Government.—'iho present constitution 
of France, voted by the National Assembly elected in 1871, 
boars date 2fjtli February, J875. It vests the Jegiblutivn 
power in an assembly of two houses, the Chamber of 
beputies and the Senate, and tlie executive in a chief 
magistrate, called President of tlio Uepublie. Tlie Chamber 
of deputies is elected by universal suflVage, under tho 
“scrutin d'arrondissement,” adopted by the National 
Assembly, 11th November, 1875. The law orders that 
ctteli niTondisseinent is to have a deputy ft)r every 100,000 
inlinbitaiitd, and largo fractions of 100,000 count for 
100,000. There nro G8l nrrondisBemimts, and by a 
special law some of these have been divided itito parts, 
so that there arc altogether 537 electoral dislrielH and 
557 members in the Clmn>ber of Deputies. A town 
growing from, say, 100,000 iiilmbitants to 250,000 would 
imve a third deputy allowed it. Suffragts is univer^al, but 
every one must have been registered at some known 
address six months before voting, not necessarily, however, 
At the same. This is in order to exclude people sana feu 
111 lieu,” as tho French put it. Those once convicted of 
felony or desertion are ]ierpelually disfranchised. There 
are about 10,000,000 electors. A eandidalu must get an 
Hbsuluto majority of tho votes given, and a iminher of 
votes equal to one-fourth of those on the register. With 
20,000 on the list, a candidate must get at least 5000; 
if 15,000 of these vote, he must get at least 7600. If 15,000 
vote, and A, U, and C get 7000, 6000, 3000 resjiectively, 
A andli proceed ton second ballot, when asiinphjmajority 
decides. On election a deputy goes to Paris, wJiero there 
is a verification of his election by the Chamber. IIo must 
show that bo is twunty-fivc years of ngc, a Frenchman, and 
that he has his civil rights, &c. The Chamber then de¬ 
clares his election valid or nut, as it thinks lit. 

Tho Senate is c<»mpofeed of 300 members. No other 
qualiOcatiun is rcquiied for a senator than to be a French¬ 
man and forty years of age. Tho Senate and the Chamber 
of Deputies dissemble every year on the second Tuesday in 
Januaiy, unless a previous summons is mode by tho 
prosidf^nt of tho republic, and they must remain in ses¬ 
sion at lc.a8t live months every year, 'I'hc Chamber of 
Deputies is elected for the term of four years. Tho 
president of the republic has the right of convoking tho 
Chambei*s for an extraordinary meeting. He is bound to 
convoke them if the demand is made by one-half of tho 
number of members composing each Chamber. Tho 
president can adjourn tho Chambers, but tlio adjournment 
cannot exceed tlie term of a month, nor occur more than 
twice in the same session. Tho Senate has conjointly with 
the Chamber of Deputies the right of initiating and framing 
laws. NovcrthelcBB, financial laws must be first jirescnted 
to and voted by tne Chamber of Deputies. 

Both the senators and the deputies receive payment for 


their sendees, the deputies at 9000 francs, the senators 
at 15,000 franc'i a year. If a deputy is called to order 
and suspended, he loses his pay, and has also to pay tho 
cost of placarding tlie sentence throughout France. The 
president of the republic is elected, by a majority of voles, 
by the Senate and Chamber of Deputies united in National 
Assembly. Ho is nominated for seven years, and is re- 
eligible. Thu president of tho republic has the initiative 
of legislation concurnmtly with tho two Chambers. He 
promulgates tho laws when they have been voted by the 
two Otminbers. He watches over and insures the execu¬ 
tion of them. He has th« right of individual pardon, but 
cannot proclaim u gcmcral amnusty. Ho disposes of tho 
armed force; and hu appoints to all civil and military 
posts, including thn heads of the ministerial departmuuts. 
Every act of the president of the republic must be counter¬ 
signed by a minister. The president of the republic may, 
with the assent of the Senate, dissolve tho Chamber of 
Deputies before the Jugal expiration of its term, but in 
such event the electoral colleges must bo summoned for 
new elections within three munths. 'Iho miaisters as a 
body arc rcsponsibln to tlio Chambers for the general policy 
of the government, and imliviiiunlly for their personal 
u(!ts. The president of tlio republic is responsible only in 
case of high treason. By a special article, appeudeil to 
tho constitution of 1875, dated 16th July, 1875, it i» 
enacteil that “ the president of the republic cannot declare 
war without the previous assent of the two Chambers.” 
In the event of a vaeancy by death or any other cause, 
the two united Chambers must pixjceed immediately to tho 
election of a now president. The sjilary of the president is 
fixed at 690,000 francs, or £24,000, with an additional 
ullownnco of 300,000 francs, or £12,000, for household 
expenses. 

Church and Education .—Tlie population of France, at 
the census of Deconihcr, 1881, consisted of 29,201,703 
Roman Catholics, being 78*50 per cent, of the total 
population; of 692,800 Protestants, or 1*8 per cent, of 
the population, as compared with 584,757 in 1872; of 
53,436 Jews, and 7,684,006 persons ^^who declined to 
make any declaration of itligions belief.” This was tho 
first census nt which “ non-professants" were registered 
as such. All religions are equal by law, and any sect which 
numbers 100,000 adherents is entitled to a grant. As a 
mutter of fact, only the Roman Catholics, Protestants, and 
Jews have state allowances. In the budget for 1884 
these grants were as follow;— 

Francs. 

Roman Catholic prelates and clergy, . , 40,850,000 
“ “ churches, seminaries, &c., 9,200,000 

Protestant clergy and seminaries, • . . 1,600,000 

Jewish rabbis and seminary, .... 200,000 

Protestant and .Jewish places of worship, 100,000 
Mussulman priests and materiel (Algeria), 220,000 

Total, . 61,670,000 

= £2,070,000 

There arc eighty-seven prelates of the Roman Cftthollo 
Church—namely, seventeen anthbisliops and seventy bishops. 
The secular clergy of the Catholic Church number about 
56,000, Tlic Protcfatunts of the Augsburg Confession, 
or LullicraiiH, nro in their religious affairs governed by a 
General Consistory, while the members of the Reformed 
Church, or Calvinists, are under a e4)nncil of administra¬ 
tion, the scat of which is at Paris. There are 700 Protest¬ 
ant pastors, and sixty-six Jewish rabbis and assistants. 
The government appoints the archbishops and bishops, 
tho pope merely conferring on them canonical investiture. 
The heads of tho church appoint the inferior clergy, 
subject, however, to tho approval of tho government. 
Bcfoie the first French revolution the countiy abounded 
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in munnstiu cutabliKlimcntei for botli kokcs^ some endowed I 
with vast poKsessIonB. The abbeys and convents have been 
anostly abolished. 

I'ublic education in Fiance is entirely under the snper- 
visioii of the government. Tiio highest schools, ornniver- 
Bities, go by the name of “facuUos de IVtat,” and arc 
fifteen in number, at Paris, Aix, Ilesan^ou, J$ord<‘auK, 
Cuen, Clermont, Dijon, I)<msii, Grenoble, Lyons, Montjicllier, 
Nancy, I’oiticrs, Itenncs, and Toulouse. 

At the census of 1872 there was an olTicial inquiry into 
the educational stale of the nation, which w'ns very care¬ 
fully made, and showed that nine-tenths of the children 
tinder six; more than a tiflli, hnt less than a fourth of fljc 
youths of both sexes under tweuly; and more than a third 
of tlio grown-up population of men and women were unable 
to read or write. Selling aside llie d,000,000 childK'ii 
under six years of age, it may be said that 80 per eent. of 
the population of France were then entirely devoid of educa¬ 
tion. Since the year 1872 tiic progress has been very great, 
owing to tJic energetic ciforls of the go>erninei)t, aided liy 
tlio legislature, primary education being now eonipulsorv. 
It was slated by the ininister «>f public instmetiou in tlie 
tlhamhcr of Deputies, in tlic session of 1881, lhat all 
childicii, without exeeption, would be subject to education 
lieforo the end of 1888. 

ifcecMwe, ICxpeudiinrc., and Pufilic Jhlf ,—Fnm the 
year 185.8 to 1800 tins expeudituni incr«*ased from 
X02,000,000 to mure than X70,000,000 per annum, in 
order to meet C()ii8tant diliciemdes tin* government laid 
recourse to several loans, nhieli proved hrglily Kni’<‘e.s.sful— 
borrowing, not from a few large banLiiig liouscs acting as 
agents, but directly from the people, or the mass of small 
rapitalisla both in Frauee and other eonntrles, but chiefly, 
of course, France. For a loan of d 50,000,000 francs issued 
in lH(i8, more limn 15,150,1100,000 francs (thirty-four 
limes the sum required) W'eroofTerfd by 781,202 subscribers. 

Under the first Napoleon revenue was generally made, to 
meet expenditura, and the whole of ins wars added less 
than £0,000,000 to Frcnch debt, his famous m.axlm, that 
“ho would make war support wjir,” being almost literally 
adhered to. After his fall, however, it w:i8 found that his 
wars really involved tlie country in serious expense, for 
the Pestomtion liad to provide very large sums to meet 
various indemnities and the cost of occupation by foreign 
armies. Consequently, from 1814 the debt and the 
annual budget enlarged by rnpi<l strides. I'iic debt was 
£220,048,000 in 1842, and rose in 1K70 to £500,000,000, 
the increase being largely due to tin? Crimean, Ilalian, and 
Mexican wars. I'he few brief but disastrous inontlis of 
war from duly, 1870, to Febninry, 1871, and the succeeding 
crents of the Commune, nearly doubled the national debt! 

The total outlay involved by the war with Gennany in 
1870-71 was found to have been considerably more than 
£400,000,000, without taking account of devastated 
homesteads, of ruined han’csts, of industry suspended, or 
of household or natiumil treasures destroyed, ransacked, or 
scattered. The direct cost of the war was £123,000,000; 
the maintenance of German troops, and repayment of sums 
exacted by the German annics during the occupation, 
absorbed £24,000,000; loss of revenno by non-payment 
of taxes during tho war, £24,000,000; necessary com¬ 
pensations for property actually destroyed nud army 
materitl nccessaiily replaced, £20,000,000; and indemnity, 
£200,000,000. Interest, however, on the latter sum was 
exacted by Germany nntU its complete payment, and this, 
with the cost of trnnsferring tho huge sum, added 
£12,596,700 to the indemnity. 

It w’as stipulated that Gennany should bo paid In either 
gold or silver, or notes of the banka of France, England, 
Prussia, Holland, or Uclginm, or bills payable to order, 
or bills of exchange drawn upon the countries just men¬ 
tioned, and of first-clnss negotiable security. The whole 


of the indemnity was paid considerably before the time 
originally stipulated, but even in the short space of time 
bclweeii 2(»th of Febniary, 1871, wlicn the terms of peiute 
were agreed to, and 6th Seplemlicr, 1873, when the last 
instalment was paid, interest upon such a stupendons sum 
would assume iaigc proportions. Interest and discount 
together made the indemnity up to £212,596,706. T« 
complete the gains of Gennany by the war, the sums must 
he added which she levied as war contributions on French 
i’ities, aninunling to £10,052,337, making the total handed 
over to Germany £222,649,943 sterling. TIjc payments 
were made by means of two loaus for (wo and three ami a 
half milliards respectively, and w»w handed over in tlilrty- 
thn'c partial payments. 

Notwithsturiding, Jiowevcr, tl>o heavy drain upon tlio 
resources of France, iier credit remained unshaken. At 
the most critical p<*riod of the Communist iusurrectlon, or 
at the time when most of the largo southern towns were 
in a slate of chronic revolt, and when two-tliirds of tho 
departments were occupied by the enemy, the H per cents, 
sold eoncuiTcntly at J.yons, Bordeaux, and Marseilles at 
51 francs or 55 fiaiics. In 1K48, amid events fjir less 
disastrous, the 3 per cents, fell to 37 francs. During tho 
interval the w’caltli of France had inereased in an enorinons 
jiroportion; and whatever faults the empire may ]»* ebarged 
witli, tho twenty years of tranquillity it gave to France 
W'as aceoinjamicJ by u progi-ess of nialerial pTosperily |K*r- 
hapsmoro rnpid than was ever attained in so slxii t a spaeo 
of time. Tlio nnmia'r of propiletors of the public funds, 
which had been but 500,090 in 1H48, had risen to more 
than 4,000.0(K) in 1884. I'lio rente hns penetrated deeply 
into tlie lower strut;* of soeiety, giving the whole nation a 
personal interest in tJie sincere fultilment of its obligations; 
and It is to he remnrkcul tluit among all the wild schemes 
put foiwaid by the revolutionists that of lepudiuliiig the 
puldic. debt has never been one. 

'I’lic great loan of 1872 showed in a singular manner the 
fetiihility of French credit, lu .Tune, 1872, a treaty was 
agreed to with Germany for tho purpose of hastening tho 
jmymiMit of the nar indemnity and tho evacuation of tho 
occupied departments. i3])ecial advantages wen* offered to 
l-'ranee if tlie remainder of the indemnity (£100,000,000) 
were paid qiiit'kly. and in order to do lhat and meet some 
other idaiins, it was determined to c<»ntraet a loan of three 
and a Iialf milliards of francs—about £140,000,000 ster¬ 
ling. The desire manifested to have a share in the loan 
was intense, and wiien tho aeeounfs w'cro finally made up 
it was ascertained that the subscriptions amounted, not to 
three and a half milliards, but to forty-three milliards, or 
£1,720,000,000 sterling! The greatest part of this enor¬ 
mous sum was offered by tlic French themselves, whose 
hoards came forth more readily even than when they were 
invited by the imperial loans of Najioleun III. A vast 
amount was proflered by England and Germany—-in fact, 
the German subscription alone would have sufficed to cover 
M. Tillers’ original demand. It proved, however, a far 
more easy task to obtain loans limn to provide for the 
expenses they entailed; and it is only by the exercise of 
great financial sagacity on the part of the govciument, and 
a patient submission by Ibo people to taxation, that France 
is nhlo lu su])p!y the heavy additional sum with whicli she 
is now annually hmdened. 

Altogeth(‘r the war added £23,000,000 sterling to the 
expenditure, and nearly four years elapsed beWo tho 
National Assembly succeeded in cstnblisliing an equilibrium 
between income and outlay. At the close of the war it 
had been found necessary to ’•corganiz<? the army, recon¬ 
struct the fortresses, and reconstitute the materiel of war. 
I'he work is nut yet completed, and it is estimated to cost 
very nearly two inilliardB of francs, or ^80,000,000 ster¬ 
ling. That was a task which conid not be postponed if 
France was to resume lier position in Euro|H*. It was. 
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however, coQbidcred that tJie d«^fcat of Franco was duo, 
not alone to her inferior military orgauizatiun, but partly 
also to the want of education of liw people, and to her 
deficiency in railway's and other means of communication. 
Accordingly, as soon as the finances seemed to permit it, 
a plan was adopted for building a vast network of new 
railways, improving tho river and canal navigation, and 
constructing harbours. A sclietnc followed for endowing 
tho country with schools and colleges and giving gratuitous 
primary instruction. 

So great was the drain caused by all this expenditure, 
that in 188.*} the minister of finance was compelled to 
recognizo tliat if the system of public works in which tlie 
government had engaged was cav]*ied out on tlio plan 
sketched tho results W'onld be disjkstrous. He set hhnself, 
therefore, to find a remedy. The majority in both Cham¬ 
bers were resolved that the public works should bo con¬ 
structed, but yet the condition of tho finances recjulred 
that they should not be continued at the ex])enso <>f the 
government. M. Tirard, therefore, addressed himself to 
the groat rmlway companies, and Inquired if they would 
undertake the building of the new railways. The coiii]>anieH 
agreed to do so, and conventions were entered into by which 
tlie companies bound themstdves to construct a dehnito 
number of miles of new railways within a given time. A 
part of tho expense is to be found by tlie companies, and 
a part is to be borrowed by the companies for the govern¬ 
ment, tlie latter paying the inU-rest upon it. l>ut the 
government is i*eiicved altogether from tho trouble of 
building tho lines, and also from the obligation to find 
the money. 

The billowing Is a statement of revenue and expenditure 
of France for the ten years from 1871 to 1H8.T:— 


Voars. 

Itevcnuc. 

Kxpouditiire. 

1874 

£, 

104,342,010 

£ 

111,206,327 

1876 

114,811,206 

117,441,107 

187ft 

127,47.0,482 , 

121,220,322 

1877 

116,830,238 ' 

121,095,820 

1878 

137,000,013 

133,012,438 

1870 

139,(;i3,fi05 

132,004,877 

134,583,108 

1880 

141,232,031 

1881 

133,603,700 

130,240,107 

1882 

132,70G,848 

132,614,75ft 

1883 

142,007,845 

142,060.313 


The cxpcndilurR to be proviiled for in 1884 was 
X153,Gfi0,()00, or at the rate of X4 per licad of tho 
population! 

As regards the debt of France, it is dillieult to state its 
exact amount, partly because tho French mode of book¬ 
keeping in this respect diffiTs altogether from that of 
England, and partly because so jimeh of tlic French debt is 
contracted for short periods, and is being paid oft’. Si»eak- \ 
ing generally, however, it may be said that Uie capital > 
of tho consolidated debt in 1884 amounted to about i 
£020.000,000 sterling. To this, of eonrsc, has to bo 
added the enormous floating debt of all kinds, tlie capital¬ 
ized value of which it is impossible to stale. T’hc charge 
of tho debt proper in 1884 amoiuiled to £-14,000,000 
sterling. Of this enormous charge £28,000,000 sterling 
wore applied to the consolidated debt, and the remainder 
was absorbed in the interest and redemption of the dtibt 
for short terms. Pensions of all kinds amount to another 
£G,500,000. Therefore the whole charge for intt>n*Rt and 
redemption of the debt apd for pensions somewhat exceeds 
£60,000,000 stetjAg—an oppressive burden for a country 
certainly not richer than tho United Kingdom, and with a 
population almost stationary. But it must not Ik* forgotten, 


on the other side, that the whole of tlie railways of Franca 
are only leased to the railw'ay companies; that about the 
middle of next century the leases will all fall in, and that 
even now the capital value of those railways is estimated 
at about £G00,()00,00() sterling. It is, of course, a long 
time before they w'ill become the property of the state, and 
for tho presinit (hey are a charge, not an advantage. 
Moreover, the interest Hkj gi»vemment will have to pay on 
the cost of the new lines makes them still more of a burden. 

Justice and Crime. —Tho Revolution swept off tho cor¬ 
rupt system of jurisprudence then existing, and the endless 
and flagrant abuses that had grown up under it. Tho 
I>rc8(‘nt civil and criminal law of Franco has been embodied 
in codes drawn up under the auspices of Napoleon I., with 
singular perspicuity and brevity. Tlie country is divided 
for judicial purposes into trlbuiiaU of “fii*8t instance” and 
superior courts—Ihero being of tho former one for every 
arrondisseineiit, and of the latter twenty-seven in the wlmlo 
empire. Above all is one court of high appeal, the Conr 
de Cassation, which sits in I’aris. The trials in first 
instanco” take jiiuce before three judges; in tho superior 
courts before five or seven; in the Court of Cassatioik 
before twelve. In crlniinnl cases a eondiwncd man has- 
tliree appeals—lliat is, to the court of the orrundisseiiient, 
tho 8U)>erior court, and tho Oomt of Cassation; after 
these all that remains is tho reenurs cii r/rdee^ which the 
counsel of a jn isoner \mdcr sentence of dtwith or penal servi¬ 
tude transmits to tho picsldent tlirough tho minister of 
justice, it cannot be said that, ns a rule, tho procureurs, 
or public prosecutors, coiim up to a satisfactory standard. 
They arc a very ill-paid class, and as their emoluments ara 
loo small to tempt men who have tho slightest clmnee of 
making their way at the bar, the gcivernmcnt is obliged to- 
select from those who, however honest and painstaking, 
arc at best lawyers of quite sccuiid-rato capacity. Tho 
procurcur uiid his deputies sit every day and divide the 
business between them. When a defendant appeals to 
answer n summons, or e^mes up in custody under warrant, 
his examination is conducted in stiict privacy. If tho 
charge Bceins a frivolous one, or if the primd facie evi¬ 
dence be insufficient, tho procurenr may at once di.smiHS 
the case; in tlio contrary event lie hands over the inculpe 
to the examining magistrate, or jvtje d'instruction., who- 
citber liberates tlie defendant on bail (though this is very 
rarely done) or orders his provisory incarceration under a 
mandat de depot. Tho trials in the ])oliee correctionello 
never last long, the system of examining the prisoner tend¬ 
ing to betray his guilt wiien guilt v, aiirl serving uii tho 
other hand to establish his imiucencc, if innocent, in n 
speedy and certain maimer. A prisoner lias certainly a 
harder limo of it in France than i.i England, but there can 
be no doubt that under tho Frum-h system many criminals 
mo convicted who would escjipc in a British court; while 
there is no proof that inoro innucent persons ore found 
guilty there than here, SentMices in the police correc- 
tionellc may vary from one day's to five years’ imprisonment. 

Ill llie Court of Assize the proeceduigs are altogether 
more formal, and allow' a prisoner rather a bettor chance of 
an acquittal. Tho oath which the jury is tiiado to swear ia 
an extremely beautiful one, and it is impossible to hear it 
without feeling moved. Lifting up their hands one after 
another they declai*e that “without inaliee and without 
favour, without prejudice and without weakness, they will 
examine the evideneo with an impartial desire to ascertain 
the truth, and convict or acipiit as they shall eonsider just 
on their lioiiour and eonseienec ns honest men.” There are 
three judges at the assize tiials, us at those of tho poUco 
correctionclle, but the same reproach may bo addressed to 
the former as to tho latter, of nearly always sominiug up 
against tlio prisoner. As a compensation, however, Frencli 
juries are extremely jealous of their prerogatives, and not 
unfrequciitly acquit solely to assert their independence. 
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Tho verdict is not rendered by “ guilty ” and “ not guilty,” 
as in England, but by the answer ** yes ” or “ no ” to a long 
series of questions cnuini^rntcd by the presiding judge. In 
coses of murder with robbery these questions sometimes 
amount to as many ns fifty or sixty, for tho indictment is 
modo to Include all the minor counts of aggravated assault, 
siifaple assault, &a, so that if the prisoner is acquitted on 
tho charge of murder there shall be no need to begin a 
fresh trial to convict him of manslaughter. 

In France it is with the jury that lies the prerogative of 
admitting ^^extenuating circuinstauccw;” in Belgium it is 
with tho jndgea There is much to be said for both sys¬ 
tems, tho main objection to the French method being that 
juries often admit “ extenuating circumstances ” simply 
because they object to capital punish m ent, 

Tho terms ** transpoilation to a fortress” and “trans¬ 
portation for life” in France are apt to suggest mi&apj>re- 
licnsiuns to those who judge of French punoltios by Eng¬ 
lish. Excepting penal servitude (travanx forces)^ wiiich is 
a truly uii])lcasnnt thing, bnt is scarcely ever inflicted in 
political cases, French punishments arc not vciy harsh for 
prisoners who have money. A man sentenced to transpor¬ 
tation must rough it if he bo penniless; but otiicrwiso he 
undergoes no greater hardship than that of being obliged 
to live within certain pKsciibcd limits and having to report 
himself daily at stated liours to a communding officer. It 
is gaii’ison life without the uniform. A political convict of 
any status generally bus Ins nparlmcnls as if he were at 
home. Ho may read, write, walk about bis fortified town 
pretty much as he pleases, and have his family to live with 
him. Tho only circumstances where severity is used are 
those where the prisoner is intractable, and <leclincs giving 
his parole not to escape. As for political imprisonment in 
France, it is not going too far to describe it ns little more 
tlian a mere pretence. When a man may receive his friends, 
give them a ^nner, play music to them, and edit bis news¬ 
paper ill his “cell ” (which is generally a very cosily furnishinl 
room, at least at St. Pelagic), he cannot be said to snficr 
VC 17 painfully for truth’s sjxke. 

Army and Navy ,—Tlio military forces of Franco have 
undergono complete reorganization since 1871. The law 
which now regulates them was passed in 1872. It cnucts 
universal liability to arms, forbids substitution ur enlist¬ 
ment for money, and orders that every Frenchman not de¬ 
clared unfit for military sendee may be called up, from tho 
Age of twenty to that of forty years, to enter tho active 
army or tho reserves. The course of service Is five years 
in the active army, fonr ycai's in the reserve of the aetivo 
army, five years in the territorial army, and six yi'avs in tho 
ferritorinl rcsciwe. The law formerly exempted from ser¬ 
vice in tho active army young men with a certain amount 
of education, who enlisted as volunteers fur one year, and 
during that time maintained and clothed themselves at 
their own exp<*nso, and also young men who were training 
for the priesthood. Those exemptions were, however, 
abolished in 18S4. The French system is largely founded 
on German ideas, and is expected to fiumisb In time of 
war about 1,500,000 etfcctive men. Its various details 
were fully elaborated in 1875, and should the system 
work well until 1802 Franco will then have at Its com¬ 
mand 2,760,000 thoroughly trained fighting men, organ¬ 
ized on a plan embracing all the must cificicnt features 
of the German system, without those which were supposed 
to constitute its weakness; but tho spirit of discipline is 
still wanting among all classes in tho army. A Hcrios of 
sites have also been selected for new systems of fortifica¬ 
tions on tho frontiers, and for a series of entrenched camps 
in strategic positions, which will materially strengthen tho 
powers of armies in the field. The system of entrenched 
camps was decided upon long before tho Turks at Plevna 
afforded so striking an example of what could bo acliie>’ed 
by this mode of warfare. 


Nothing is more significant of the detemnuation of Fi'once- 
to recover its former military pnistigo than the unanimity 
with which the military and naval charges are always voted. 
Tho cost of tho oi'my in 18G0 was ;Cir>,400,000, "while im 
1884 it had increased to £24,200,000. Wliatcver else hi 
the budget may be questioned or disputed tho largest de¬ 
mands for miUtary and naval purposes are passed with 
cheerful approval. And the same patriotic zeul appears 
to animate all classes of the country, tlius rendering tho 
carrying out of tho very onerous army laws a couiporativcly 
easy tusk. 

Thu French navy is manned by cuuscilptlou and enlist¬ 
ment, and Ibc minister of marine cun always man his fioets 
very quickly by summoning the men entered on the “ in- 
Kei'iption maritime”—uu institution which dates from 1683. 
It is a list which inclndt;s all Frenchmen who ai'e sujiposed 
to lead a seafaring life, that is, fishermen and men who nt 
the age of eighteen have made two foreign voyages (au long- 
couri) in merchant ships. A man remiUns inscribed from 
his eighteenth to his fiftieth year of age, and tho number 
of registered sailors thus amounts to about 180,000. For 
the ordinary service of the navy a draft is taken yearly by 
conscription of men who have completed their twentieth 
year, and tho time of service is the same as for thu army, 
with similar conditions as to reserve duties, furloughs, and 
leave of absence fur Jciigllieued periods. The naval con¬ 
script wlm draws n “good number” is generally made to 
servo six months nblioro in the arsenals, dockyards, or 
among tho divisions of seamen stiitiuned at the naval ports; 
but if lie draws a number which gets him enrolled for gen¬ 
eral service in the fleet he spends about three years ou board 
a man-of-war, and is then discharged on furlough, wiilclt 
is renewed every six months for two yoai'S. During this 
furlough time lie draws no pay. At the expiration of the 
two yearn he passes into the first-class of tho naval active 
reserve, where he remaiiiB for two years more and is liable 
to be called nt any moment, unless ho undertakes to employ 
himself only in coast fishery or in coasting vessels, in which 
case his work counts us aetivo semce to the state, and ho 
will only bo called for duly in the fleet in cases of great 
emergency. From the first-class of the reserve the inscrit 
goes Into the second, where he stands till his fiftieth year; 
but in calling out the reserves care is taken, as far a» 
possible, to exempt pilots, maslei-s, married seamen with 
families, and able seamen wiio have signed ciigageme-nts 
for long voyages, Tln*sn classes would only bo made to 
sei^'O if the supply of ordinary reservists were quite ex- 
liaiistiHi. By an Act passed in 1872 young incu liable to 
service in tho ai’my may sedoct to enter tlie navy, if recog¬ 
nized lit for the duties, oven if they be not enrolled in llie 
inscription maritime; and a soldier who after his discliargo 
ueqtiires a taste fur seafaring life may, on giving proof of 
bis aptitudes as a seaman, get tiansfciTcd from the nnii- 
tary to Ibo naval reserve. l’ropf?rly, the men on the in¬ 
scription are liable for service in the licet at eighteen, but 
they arc seldom drafted till twenty, and thus escape two 
out of the live yi'urs which they are nominally supposed to 
serve. The time of service, so far as pension richts arc con¬ 
cerned, dates always, however, from the day of inscription. 
The effective war navy of France was composed in 1884 
«)f fifty-six ironclads, 170 nnarmoured aerew-stcamers, 
twenty paddle-steamers, and fifty-six sailing vessels. l*ho 
budget, of 1883 provided X 8 ,4-10,000 for the cost of tlio 
navy, bnt this includes also the cost of colonics. 

In 1780 the French fleet of W'ar eonsisted of sixty first- 
class ships, twenty-four sccond-cKss, and 182 smaller ves¬ 
sels—altogether 206 ships, witli 13,000 gnus and 78,000 
sailors. In 1700 the number had decreased to 217 ships, 
with 61,000 wvilors and less than 10,000 guns; while at 
the battle of Trafalgar (1805, ill which the greater part 
of tho imperial naval force was engaged) there were only 
eighteen French men-of-wur, with 1362 guns. In 1844 
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tlip navy bad increased to 22fi sailing vcfiscis and forty- 
>icvei] btcan)crH,un(l this stimigtli was not increased till Iho 
when tlie government ordered the entire re<»r- 
gaiii/.atinn of the navy. While army reconstruction has 
been ho nctivdy carried out of late years, Ibe navy bas been 
by no means overlooked, and great cflbrtH are being made 
to add to it vessels of the m‘weht and most fonnidablo type* 

AgricultuTC, —France bus always been considered one 
<if the most agricuUurul countricH in Europe, but in most 
jwrtH tln5 progress towards a general udopliuii of improved 
methods of cultivation was very hIow until the reign of Ibo 
late emperor, and except in tlie nortb-wcsteni departineiits 
it bus not yet kept pace with the gjiiieral advance of agri¬ 
culture ill Western Europe. It is true the gross pr<Klnee 
of the country ia double what it. was eighty years ago; l)ut 
whereas in the centre of the ronnlry the yearly yield per 
hectare bus advuneeit only in the proportion of from four 
to six, ill tbu nortli-west it has increased in the ratio of 
from four to nine. 

A useful division of Fi'unce, in respect, to its agticiillural 
capabilities, is that into four JogionH-, proposed by Arthur 
Young elglify years ago. In the norlberiiinost region tin* 
vine does not Ihiive so as to make good wine. Tiie next 
division, towards the south, is flint in which wine is made, 
but maize or Indian corn does not thrive. Tlic third divi¬ 
sion, still further south, is that in which both maize and 
wine abound, but where the climate is still too severe for 
Ibe olive or the whit«* muIlHMTv. 'I'be last di\isiou c<»nsists 
of the Houlberii provinces, where the olive and the ninlberry 
me gro>Mi, ns well as mnizo and the vine. In this part llie 
year often yields two harv(>s(s of corn, but the soil is not 
well adnjifed to permanent pa.stnres, except at a consider- 
ahle elevation. 

W’ith the ('xceptlon of wheal, of wliicli upwards of 
300,000,000 bushels mx* grown annually, the culture of 
corn has not increased much during the present century: 
but the gi'owth of the vine, urtillciul grosses, pulse, and 
above all potatoes, hus been vi-ry considerably augmented, 
especially during the last iifteen years, Iteet-ruol is ex¬ 
tensively grown for the inoiinfacturc of sugar. It was in¬ 
troduced for tins purpose during the wars of the early 
part of the century, and at present more than 300,000,000 
pounds are annually manufactured. Since the appearance 
of the vine disease beet-rout bas also been extensively em¬ 
ployed in the manufacture of alcohol. The mulberry tree is 
cultivated to a great extent for the production of silk, espe¬ 
cially in tlie department of Gnrd. France is abundantly sup¬ 
plied with fruits. Where* the culture of tlie vine ('(‘oses tliat 
of apples and pears becomes of emisidorablu import.ance, and 
in the north cider and perry are tljc ordinary bev»*rage8 of 
the inliabitauts. The cider of La Manehc and Calvados is 
the best, and some of it is drunk even in the wine* depart¬ 
ments. In the defwirtmcnt of the Eure almost all the roads 
are bordered by a double or triple row of apple-trees, 
and large qiuuitities of the fniit are exjmrled to England 
and elsewhere. Cider is sometimes used in the diKiillatiun 
of brandy. Several of the central departineiit.s are famous 
for their dried pears, and others for their prunes and chernes. 
In the Vo.sges the latter is extensively used in the inanu- 
lacturo of “ kirseliwusser.” Chohtnnts nra very ubnndunl 
iu some of the central and Houthern departments, and form 
the chief food of Iho rural population during half the year. 
The olive was formerly more cultivated than at present: 
the climate, even in the inu.st favourable Bitiintiuus, dues 
not seem altogether suitable for the plant. The ehculent 
roots .and table vegetables are common. Flax, hemp, and 
tobacco are cultivated in vuriuns parts of the country, and 
to A considerable extent; bops and madder in a small de¬ 
gree; and oolsa and rape, for oil, are grown in tho noi'th. 
The arable land and pastures are seldom intermixed, ns in 
England, but geilirally lie wide of each other. The horses 
and cows ore fed cliiefly on clover, luceni, sainfoin, and 


other artificial grasses. The average yearly produce of the 
vine is nlKint 1,38U,000,000 English gallons, of which about 
onc-Keventli Is converted into brandy. It has now become 
tho practice to import foreign wines, especially Spanish, for 
mixing with various manufactures, which are sold and 
I exported as gpiminc French wines. Of timber trees Franco 
has a very fair supply, including the oak, elm, beech, ash, 
chestnut, and pine. 

The hand of France is chiefly occupied by small ]>ro- 
pviotors. Almost all the great properties have been gradu¬ 
ally broken up. I’roperty has been divided generally into 
tbree classes, about 5(1,000 properties averaging 000 acres, 
about 500,000 averaging GO acres, and about 5,000,000 
aveniging G acres. Tlie first and second idasscs are fast 
merging into the third. In many dejnuiments 75 }>cr cent, 
of the agricultural labtnirers arc proprietors, 'fhe parcels 
of land held by them are often not more tlian a rood in 
extent, and very oftcu separated by cunsidornhle distances, 
and this parcelling out of the land is increasing every day. 
liUnd is also occupied by tenants holding from proprietors 
and mctai/erif^ but these are in many instances small pro- 
jirietors themselves. It must be borne in mind that tho 
principle of fhe law of descent of laud iu Fiance at the 
death of tlic owner is tlnit of its equal distribution among 
his cliildreii, though lie has llh^'ly to leave to others 
defined portions of it, ranging from a quarter if he has 
three children to a Imlf if lie has only one cliihl; and a 
lik(; liberty Is allowed when*, in default of ehildreii, tlio 
succession is in the collateral branches of the family. 
Agi’ienltural pitiduco is classed us follows:—1, Oereals 
and otiier alinientarv produce; 2, industnal cultivation: 
under these two lieads ai’o comprised grain and vegetuble 
crops, hemp, flax, hops, madder, beet-root and other roots, 
tobacco, and silk produce; 3, vines; 4, fruit; 5, pasture 
and cattle. The small proprietor docs not follow any fixed 
rotation of cnipping, but cultivates according to circum- 
htanees, and on small properties stock would rather embar¬ 
rass than benefit the proprietor. He purchases, as occasion 
ofi’ers, what he requires from the cattle-breeding district.s,* 
and what his plot of hind can support. On tho other 
hand, in tho dcp.artments cuinposcd almost exidusively of 
pasture land, 1500 cows may be found upon 2000 acres. 
A want of stock in propoi*tiun to the land uuder cultivation 
prevails, therefore, iu many districts, although the number 
of c.attlc is increasing. 

Fon'st laud occupies a sixteenth p.art of tlie area of 
France, 'i'bc use of thrashing muchincH Is bei'oiiilug very 
general; mowing and reaping mncbiucs are loss common. 
What is termed the hired luliotirer in England corresponds 
in France to the vnlet-de-Jenne^ or farm-servant; tliese 
live witli the master, and in fact foimi part of his family. 
They are comjiaratively few in number. Their wages 
average from *10 to £12 a year for men, and from £6 to 
£7 for w’omcn ; and they are lodged and fed at a cost of 
nl>out £10 a year per head. Female labour is much em¬ 
ployed, especially in the northern departments. Agri¬ 
cultural labour is generally deficient thi'oughout France. 
Tho migration of the country populaliou to the great towns 
is increasing. The vast municipal improvements under¬ 
taken of late years have produced a rise of wages in tho 
towus which attracts the peasant, and thus increases tlio 
evil so far as land is concerned. The wages of the agri¬ 
cultural labourer (os distinguished from the farm servant) 
liave, in consequence of tliis migration to the towns, in¬ 
creased considerably; and ho can now cam, on an average, 
2s. Gf7. and 3«. per day, and in some districts much more. 
Tho French agricultural labourer, or, it may be, small pro¬ 
prietor, does uot (‘tnigrnto to foreign couutrics; if he is a 
email proprietor, be will tseldom move even from his native 
place. ThcKo men will generally be found living on and 
cultivating their prujierties. Their condition of life dependH 
very much upon the local circumstances of their tenure of 
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lliQ facility of coinmnnicatian, and tl)C consequent 
price tif proviaions; if not always contented, they are at 
least comfortable. The deercaHe in the number of children 
in the families of the peasantry is a fact fully established 
by the enqvitt agricoh.^ and it was peiierally remarked by 
thoHo to whom questions on this subject weie put that there 
was a progressive tendency to diiniiintion. The labourin' 
who has become e proprietor is rendered prudent, and lie 
fears that Lis plot of land iiil^ht become too much divided. 
Tenants receive no assistance by law in their endeavours 
to become proprietors; they become j)ropriutors almost 
from the nature of the system, and the law tends ou pviu- 
•eiide to the division of the land, and to the still further 
(inrecllinf; out of the already prevailing small properties. 

AnimaU and Finherks, —Tlie doincstiealeil animals of 
rrunce are for the most part similar to those of Great 
llritJiin. lnij»rovMncnts have recently been made in t)jo 
breed of horses, but they are still by no means equal either 
in number or execllence to those of Kn^Lind. The ass, 
though superior to that of Great Brituin, is infeiior to that 
of Spain or Italy. Mules are bred iu many parts, and 
some ai ‘0 exported. Oxen are much employed in the labour 
of the field instead of horses. I'lie sheep are of various 
breeds, some of which Lave been so far improved as to 
furnish a wool equal t(%that of Sttxony. Some goats ni'u 
bred in the mountainous departments, and tlio Tibet goat, 
whoso hair is woven into the Caslimero shawls. Las been 
naturali/.ed in the Pyrenees, 'I'he swine are of three rai’es. 
The trade in salt piovl&iuus forms an important branch of | 
industry in some of the departiiients. The rearing of 
poultry and bees is much attended to. The estimated 
value of the former is over £8,000,000, wLiJo in Knglaud 
it is nut more than a tenth of that sum. A great quantify 
<»f the immense amount of honey consumed is supplied from 
the island of Coi'sica and from Brittany—the annual value 
of the honey and wax produced in Corsica alone being 
£ 6 , 000 , 000 .“ ! 

Of wild animals there are some which are not found in ' 
England. The black bear and brown bear still have their 
haunts in tho French Pyrenees: the 13 'nx is found, though 
very rarely, in the recesses of tiie higher Alps; and the wolf 
and tho wild boar are common in the larger forests. Tho 
chamois and wild goat arc found on the summits of the 
Alps and Pyrenees. Tlic stag, roebuck, hare, and rabbit 
are common. The fox, marmot, ermine, luiinstcr, and 
squirrel are plentiful; os are likewise tho smaller Wsts 
of prey and vermin, such as the badger, hedgeliog, polecat, 
weasel, rat, mouse, mole, and field-mouse. 

Of birds, the chief songsters and the birds of passage 
Are much the same as in England, with the addition of the 
hoopoe and one or two others. The wanton destruction of 
small birds in France, which was carried on for several 
years, was attended with such an alnmiiitg increase of 
noxious insects, that most stringent provisions are now in 
force to prevent such a foolish and cruel proceeding. 
<Same is generally very plentiful. 

The tortoise, salamander, scorpion, and a kind of spider 
closely resembling tlie tarantula of Italy, are fonnd. The 
bee and the silkworm are the most valuable insects; and 
tbe Spanish fiy is sufficiently numerous to furnish an article 
of exportation. 

The coasts abound in fish of various kinds, the taking of 
which engages about 18,000 hands: the oyster, herruig, 
mackerel, and especially the sai'dines—of which iinmcnso 
quantities ore exported—are the chief objects of attention 
to the fishermen on the coasts of the Channel and tho 
Atlantic; the tunny and the anchovy to the fishermen of 
the Mediterranean. The Frencli government expends about 
4,000,000 francs annually in aiding those engaged in the 
great fisheries; and it appears from official returns that, 
besides the men employed in taking the fish, there are abont 
16,000 persons occupied in preparing and salting them. 

YOU VI. 


Frendi Tottn Z»{/t'.«--Vri’iich second and third-rate 
towns liavc this common cliaracter, ilial every class in 
them livi's apart, or secluded from the other, without being 
connected by any of those tics which the hahit of public 
life and political intercourse have woven betH’cen the vari¬ 
ous classes in England. If there is in sucli towns a class 
of workmen, they live apart under repnblicnn inliucnces; 
the sliopkcepvrs alike club together, and form (he most 
timid and quiet part of the pojailalion. There is, however, 
in these provincial towns, or rather above them, Homething 
which never rlianges nor moves, but which also ne\er sleeps 
—it is tho Bomati Catholic Clinrcli, much more poweriul 
(hero than in the wholly rural districts. 'J'lic power 
of (he chureii has been on the increase for thirty years 
ill tho smaller provincial tow'iis, and tho clerical lafinence 
has womlerfully progressed during tlint period among that 
hame L'l'cneh htnirgeuinie^ upper and lower, which had 
formerly thrown ofV wi decidedly its nllegjanco to tho 
church. It is belie\ed now, in provincial life, a blemish 
and a fault, not only if 3 ’uu are an opponent to the church, 
but even if you are not reckoned among its supporters and 
friends. The old V'oltairianisin, as it was termed, has dis¬ 
appeared from tlje upper and middle provincial classes, to 
subsist only in a part of tlic youth, wlierc it becomes mere 
materialism or positivism, and also among tho workmen, 
where infidelity is only one of tlm phases of the struggle still 
raging between tiio (.’utholio. Church and the Kevulution. 

Marriages are often settled like a husliicss matter by 
the jmrents or legal aUxisers of the family; therefore, wbnt 
is called a tuariage de raovon—that is, u marriage whicli a 
reasonable hit en‘st ]i.a.sdee.i(lcd—is must frequent in France, 
and is u kind of moral law of tbo land. Notwithstandiug 
this, the pictures of French married life drawn by sensa¬ 
tional novelists are greatly exaggerated. Tlie French family 
is far from being wiirse than olsewiiiTc, and ns a rule it is 
united, and hoUU together in trouble. Tho excessive love 
for the children maintains and protects the family; both 
parents, whether bad or good, feel hound to their children 
by indissoluble ties, and that it is their duty to prot 4 *ct 
them, to guide them, and to control them so long as life 
endures. So strung is tliis feeling that parents in France 
have asked fur and have obtained an entire system of 
laws which would in England bo considered insupportable 
tyrannies, and have in return submilted to obligations, 
especially in pecuniary afiairH, of which Englishmen never 
dream. The {Mirents can peremptorily forbid a maniage, 
even when the children are grown up, the single loophole 
—the right of the childnai, hy' a furrital application to g 
judge, to conipel the father to produce sufficient reason— 
hidiig BO rarely used os to be considered discreditable. To 
jmt the law in motion for “ a respectful summons ” is of 
itself to put the applicant out of Iho pale of the better 
society. Tho laxv, indeed, allows tho parents in extreme 
cases to use positive restraint, through the intervention of 
a court; and tliough this is rarely resorted to, the rule 
registers and confirms the French theory of tho relation 
between the parents and their children. Even when the 
husband and wife arc separated by decree they net together 
ns regards their children, and aru together Izable, if they 
are madly extravagant, to family inter>’ention on the 
children's behalf. In return, all property in France ia 
subjected to perpetual entail for the benefit of the children, 
who are exempted as regards inheritance by law from 
parental caprice. Neither father nor mother can will away 
property, even if self-acquired, at their own discretion. 
On tho otlicr Land, the children submit all their lives to 
tlieir parents, and regard them with a feeling which ia 
England, especially among tho poor, is comparatively un¬ 
known, or considered slightly sentimental and ridiculous. 
No excuse whatever short of treachery on her part is held 
by French opinion to jusrify a son, whatever his age, ia 
“impiety "—that is, in insolence—towards his mother, 
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^tanufaciures^ and Condition of the Working CltuttB. 
—livery branch of industry in Franco has undergone vast 
iinproveinent since tho peace of 1815. Tiio energies of the 
nation being turned from war to domestic employments, 
speedily repaiftd the evils which the country had suGcred. 

In extent, variety, and value of nmnufnctnrcs, Franco 
takes high rank, and is in some departments unrivalled, 
but suffers in cunipelition with England os to tiio amount 
of production, owing to the comparative scarcity of coal, 
which limits the employment of stoain-power. Tho fabrics 
W'bich involve artistic design, minuteness of detail, elegance 
of finish, and the application of chemical knowledge, are 
superior to those of any other nation. Franco is unrivalled 
for her silk manufactories, the ffnest of which arc at Lyons, 
'lours, and Paris. 'Die department of the Loire, andmoro 
especially tho manufactory of St. Ktionne, is the special 
seat of the ribbon trade. A great part of tliu raw silk 
was formerly produced in tho country, but of Into years 
the silkworms have been attacked by a fatal disease— 
refem‘d by practical men to a blight which has attacked 
the mulberry tree—which has reduced the production at 
leiut nne-lmif. Experiments have been made to raise them 
on other leaves; to introduce fresh specic^s, accustomed to 
a different vegetation, from Japan; and also to cultivate 
silk in Algeria, wlierc the experiments haio hitherto been 
attended with great succi'ss. A!cn 9 on, llaitleul, IJlle, 
Arras, Oacn, and Bayeux are all famous for their laces and 
blondes. iScientific instruments, tapestry, clocks, watches, 
articles of vei'lu^ and oilier costly products, are made in 
great perfection at Paris, and ]>orcebun and glass at Sevres, 
in the vicinity. Fine woolhms and incriiius Imvo their 
great centres at Kheims and Amiens; cottons at Rouen; 
linens at St. Quentin; carpets at Abbeville and Aubusson; 
paper at Annouay; and gloves at Grenoble and Paris. 

Franco is celebrated, in mnmifacturing industry, for 
having long provided means to adjust those disputes 
between masters and woiKiaen which in England have 
BO often led to “strikes” and “lock-onts,” disastrous to 
both parties. With this ohjcct in view a Conseil th 
J*rud'hommeif or “council of experienced men,” was 
established at Lyons by a decree of Nu^mlcon I. in llio 
year 180G, which provided f«>r tlie erection of similar 
tribunals wherever they might bo required, and in 1807 
Kuuon and Nimes obtained them. Tiierc are now several 
in Palis, and from seventy to eighty in the provinces. 
1 'heso conneils are composed of equal ])n>porlioiis of 
masters and artisans, fsipularly elected, with a ^iresident 
and vice-president appointed by governiiieut, who need nut 
belong to either class. 'J'hey proceed, in the first instance, 
simply ns courts of conciliation, suggesting arrangements, 
but hail) power to adjudicate and enforce decisions. 

In France the working life of the arti.saii begins early, 
the law recognizing a child of eight to be fit for eight hours* 
labour in a factory or workshop • and when he is four years 
older, considers him < -ijiable of working twelvii hours out of 
tlie twenty-four. Before a child can be thus turned to 
profitable account it must be proved that he lias re¬ 
ceived primary elementary instruction, or that he attends 
a school Ain the neighhonrhood of the hho]>. Apprentices 
cannot be taken by any one who is nndcT ago, or who has 
been found guilty of an offence against public morality. 
The master, or patron, as he is now generally colled, is 
bound to thoroughly instruct the apprentice in his calling, 
to watcli over his conduct like a fatlier, see that lie is not 
employed in any work beyond his strength or in itseP un¬ 
healthy ; and if ho is not fairly proficient in reuding, writing, 
and arithmetic, or his primary roligious education has been 
neglectedy must allow him two hours every day to make 
good the deficiency. 

Fines and impglBonment await any one seducing work¬ 
men to pass into foreign employment. Any one revealing 
the 8<‘crcU of the factory in which ho is employed is liable 


to a fine of from sixteen to 200 francs, with imprisonment 
of from three months to two years; hnt if the offence ia 
committed for the benefit of foreignen or Frenchmen living 
abroad both fine and imprisonment are much heavier.. 
Strikes are not, strictly speaking, illegal, but the pciiali 
code declares that whoever by violence, menaces, or fraudu¬ 
lent manoeuvres, shall bring about, or attempt to bring 
about, a cessation of work, with the object of forcing a 
rise or fall in wages, or infringe tlio free exercli>e of 
industry', shall bn punishable by from six days* to three 
years* imprisonment, and a fine of from 1600 to 8000 
francs; and that workmen, employers, and contractors who- 
by any concerted iiieaus infringe the free (‘xercise of labour 
shall be fined to tho some extent, and be imprisoned for 
from six days t<» three months. 

As a nilo twelve hours make a working day in Fmnrc, 
out of which two are allowed for breakfast and dinner. 
In some trades men are paid by the hour; but payment 
by tbo <iay is most general, although tho piece-work system 
is rapidly gmning ground. In the towns six days go to 
the week, but in the provinces, where wages are lower, 
they reckon seven, but give the Sunday, or part of it, to 
the workman. 

There is no want of institutions for benefiting the artisan. 
There arc creches^ where children in arms are token care of 
for 2d, a day while their mothers are working; thero are 
nalles cfVrsiVe, where children of tender age receive instrnc- 
tion in fifteen-minute lessons; there are ecoles pritnairfKy 
where older ones are tunght reading, writing, arithmetic, 
grammar, geography, phy.sical science, mathematics, and 
surveying — tlio two In.st-named institutions being free 
everywhere to children whose parents are too poor to ])ay, 
and free altogether in the capital. At Chdlous, Aix, and 
Angers are government schools, intended to rear good 
foremen, wiicre theoretical and practical instruction i» 
various trades is given; and must manufacturing dis¬ 
tricts have tlieir teclinical schools, to which the workmen 
flock with avidity. 'Ihcn there aro savings banks, taking 
deposits of a franc, and allowing compound interest By 
investing Id, for every working day in an annuity society 
the urlisun can insure £20 a year upon rcncliing tho ago of 
sixty; and to have aid in sickness, and his burial expenses 
paid, bo has but to join a nodete fie eecours muluet, the 
managing committee of which is named by the members 
themselves. 

A very small proportion of tho workmen of Paris are 
native I'aiibinns. They come from all quartevN of tho 
country, and for the most part retnrn to it. Genuine 
Paris workmen are, a.s a rule, more .'uciable than others, 
more frank and loss narrow-minded. They are generous 
in aB.sisting one another and tolerant. 'I'liey have, how¬ 
ever, an irresistible love of pleasuio and dissipation, and, 
above all, aro constantly on the lookout fur change. Their 
tolerance and friendliness also ceaso when their employers* 
interestH are concerned. Nothing can remove from their 
mind tho idea that tlio capitalist is u vampire feeding upon 
their blood. In the rural districts, although tho wages are 
low, actual distress, unless caused by exceptional vice,» rare, 
and most of tbo workmen save money, tho great ambition 
being to possess a small vineyard. But the intense desire 
for an equality in circumstances and position is, wherever 
it is powerful enough, disintegrating society In France. 

'The aristocratic feeling very highly prevails among thoso 
wlm can claim any distinction of birtli or lineage; and in 
some parts of tho country the caste feeling iti its genuine 
feudal intensity is peculiarly strong. Great social value is 
attached to tlie right of prefixing the particle de to 
tho surname, and as a mutter of course it is often 
I fraudulently ua.Huined by the vulgar rich; nor does it, 
curiously enough, seem to make much difference after a 
time w'hcthor the coveted prefix is real or borrowed. Whilo 
there is thus a constant manufacture of ^iseu<fo*nohility 
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goinf; on, there is side by side with it a continnal process I 
of di.‘gradation, by which the real nobles lose their nobility. 

Tlie very wealthy do not at all abonnd in France, bot , 
gentlemen witli comfortable incomes which, with careful 
management, may proenro oil tlie luxuries of life, are veiy . 
common. The law of the division of property militates 
against either very large estates or very large incomes, and 
has made great nobles, such as were common in the days 
of I^uis XIV., ail impossibility. Many of the gi'cat castles 
built by these men still exist, but nro out of all keeping 
with the establishments maintained in tliein. It often 
happens that the proprietor lives quietly with two or three 
sen'ants in a tower or wing of his ancestral palace. 

No one is ashamed of saving, for thrift is the rule in 
Franco, especially with the vast numbers of the people 
who may be called the middle classes. They arc ecouomi* 
cal to B fault, and their thrifty habits form the great 
financial strength of the country. A middle-class French¬ 
man almost invariably lives so as to have something to his 
credit at the end of the year; if he is rich the balance is 
large; if poor, it is small; but, unless in exceptional cir- 
cumstauccs, it is always there. Very few Frenchmen 
burden themselves with more servants than are absolutely 
nccesBary for household requirements; and it is to a great 
extent in this lilicrty to spend or not as one may choose, 
in this freedom from the tyranny of custom in the matter 
uf expenditure, that tho clieapness of continental life lies. 
Added to this is tho pre-eminently practical tone of the 
French mind, which is always stirring with incessant activity 
to solve tlm problem, how to make the best of life. 

French town life is very dilTerent in many rcsjiects from 
life ill the c-ountry. It is full of a lazy, purposeless enjoy- 
iiient, which is always ready with some trifling amuMement 
to fill up every vacant moment in the abundant leisure of 
men who are either independent in fortune, or have pro¬ 
fessions yielding them an easy maintenance without engross¬ 
ing much of their time. To such individuals tho cafes and 
clubs of a small town, with their good eating and drinking 
and sociable small talk, form a realization of contented 
felicity beyond which they do not care to aspire, although 
it stilles all that is noblest in their nature, and too often 
lays the foundation of what we sliould call drinking habits. 

MineraU ,—Tho chief coal and iron districts of Franco 
were situated in the territory ceded to Germany after tho 
war of 1870-71, but licr wealth in this re.spect is still very 
great. Argentiferous galena, copper, lead, a little silver and 
gold, manganese, antimony, and tin occur, hut hitherto their 
working has not proved very productive, Tlie ncighbour- 
liood of tlie capital supplies the gypsum better known a.H 

plaster of Paris.’* Admirable building stone has long 
been quarried at Caen in Normandy; and extensive slate 
quarries are situated near Cherbourg and St. Lo; basalt 
and lava for pavements ni*e supplied by the mountains of 
Auvergne. Marble is found in many parts, and ahibastcr 
in the Pyrenees. Fossil, or rock-salt, is obtained from the 
Jura mountains; and salt, by means of evaporation, from 
the lagoons and swamps near Rochelle and the Gulf of 
Lyons. Mineral springs of various kinds are extremely 
numerous, of which nearly 1000 are in use, mostly in the 
Pyrenees, while numbers have not yet been employed for 
purposes of health. 

il/oney, and ilfeosures.—^Thc money, weights, 

and measures of France, and the British equivalents, ai*e:— 


Tlie Franc, 


Moxav. 


f Average rate of exchange, 
( 2d tu £X sterling* 


WEXoirrs Axo mbasurss. 

The arammo,.— 16*432 grains troy. 

“ KIIOKramme,.-*» 2'20 li>8. avoirdupois. 

** guintal Mdtrique, 220 *• •* 

“ Tonneau.*= 2200 “ “ 

** Litre, Liquid Measure, . . » o 22 Imperial gallon. 


WXtOHTS AKD MXAStrRKS. 


MAtre,. 

Kilometre,. 

Metre Cube, h 

Htire, I . . . . 

Hectare. 

Kilometre CarriS, . . . . 


22 Imperial gallons. 

2'76 imperial bnshels. 

— 3*28 feet or S8’37 ins. 
1093 yards. 

— S5-31 cubic feet 

— 2*47 acres. 

mm 0*888 square mile. 

(2'60 kll. oarrds 1 sq. mile.) 


Commeret .—The commerce of France has wonderfully 
increased daring the last twenty years, os will be seen from 
the following table:— 


Year. 

Imports. 

Exports. 


1 ^ 

£ 

1805 

106,672,240 

123,585,000 

1870 

111,259,720 

112,098,960 

1876 

146,891,450 

160,886,480 

1880 

201,326,680 

138,715,660 

1881 

194,536,320 

142,460,000 

1882 

192,872,000 

149,760,000 


The value of silk manufactures forms about one-fifth 
of tho total exports of Frcncli produce. Woollen manu¬ 
factures and wine arc tho next in importance. The 
export of grain is very variable. The increase in the 
value of wine exported in the year 1888, as compared 
with the exports in 1847, was very large, being £12,000,000 
sterling against £2,000,000. The moan annual produe- 
tiuii of wine in France is 1,390,000,000 gallons. 

The principal articles imported are raw cotton, silk, 
wool, and coals. The following is tho order of the countries 
with which she 1ms the largest tnulo:—Great Britain, Bel¬ 
gium, Switzerland, Italy, Germany, Turkey, United States, 
Spain, Russia, and Brazil. 

The commerce between France and tho United Kingdom 
lias very rapidly increased since tbc conclusion of the Cobden 
treaty in 1800, as will be seen from tho following table 


Year. 

Imports from France 
into tlie 

1 United Kingdom. 

1 

Exports from the 
United Kingdom 
tu France. 

1860 

£ 

17,774,037 

£ 

12,701,872 

1866 

81,625,231 

25,855,072 

1870 

87,607,514 

21,982,999 

1876 

46,828,574 

. 27,292,465 

1880 

41,970,208 

27,990,959 

20,409,885 

1883 

88,636,022 


Tlic chief articles imported from France into the United 
Kingdom arc:—Butter, wheat, barley, flour, eggs, potatoes, 
gloves, raw silk, silk and woollen manufactures, brandy, 
sugar, and wine. Tbo cliicf exports to France are:— 
Coals, machinery, iron, copper, silk twist, woollen goods, 
cotton manufactures, raw cotton, row silk, and wool. 

Internal Communication.’^Tiie means of intei^l com¬ 
munication in Franco are inferior to those of Qreai Britain. 
'I'he roads are divUible into those maintained by the 
government, and designated routes ffouvemementalesy and 
those which are kept up at the cost of the several depart¬ 
ments to which they belong, and calk'd routes depart’- 
tnentnles. Besides these there are chemins vicinaux^ or 
by-roads. There are 230 governmental roads, extending 
over 22,000 miles; 205,000 departmental roads, 74,000 
miles; and more than 2000 bridges. 

About one-clevcntl» of tlie 22,000 miles of national 
roads is paved, and Uie rest macadamized or constructed 
in the ordinary manner. Tiiey are conllnonly well made 
and very direct, being under the Buperintendcnce of the 
central hom'd of bridges and public ways. 
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The inland water commumcation iH carried on hymeanB ( Chandcraagore in Bengal. In 18C0 the allied French and 


of the great rivers, and hy tlie cuniilH which have been j 
formed. Many of the rivers have been improved for j 
navigation, and the artiticial canals are rather numerous. ! 
'J'ho Canal du Midi unites the Garonne w'ith the Mediter> | 
raneaii; the Canal du Centre, the Loire and the Rhone; | 
the Canal du Rhone au Kliin eoiineclM tlie two rivers, as 
docs the Canal do Bourgogne tlie Rlionu and (1)0 Seine. 

The incompleteness and delieiency of French railw.iy 
accommodation has also been made inconveniently apparent ! 
of late yoiirs, and in 1H78 M. do Freycinet, tlu* ))iinister of 
finance, proposed a hold beheinc to meet the deliuieney of 
internal coinmunicatiun and effect Vtarious much needl'd 
improvements in tlie national harbours. Tins was the 
expenditure of the enormous sum of X2*10,000,000 <»n 
public works during a pcriial of twelve years. Of this 
sum X140,000,0<)0 was assigned for railways, £40,000,000 
for navigable wavs, and £20,000,000 for ]»ort8; the other 
£40,000,000 being for contingencies. The boldness of 
such a scheme can only be appreciated by eulliiig to mind 
the heavy claims which Franco had to meet in the yeans 
buerecdiiig the war of 1870-71, hut it was almost unani¬ 
mously adopted hy both Clmmhers. As wc have, however, 
previously stated, the drain on tlie government proved too 
gn*nt, and in 1883 the construction of the new railways 
was undertaken by tlic eMsting companies. 

The earliest pcnnisslon of the government to construct 
a lino was given in 1823, but it was not till 18.30 that 
railways were used for possciigiTs as well as merchandise. 
For a long time ufU‘r this period much discubsion took 
]>lace in France as to whether the new lines sliould be 
made by private enterprise, ns in England, or by the state, 
ns ill Belgium. Ultimately a com]»rondM? was elleeted nml j 
embodied in tlie l.-iw of 1842, w’hicli, in prineijde, gave the , 
}X)wer of construction to private compniih's, hut under a 
government guarantee, and a condition that the lines thus 
buill should become the property of the state after a certain 
number of years. This tenn was originally fixed .at fifty- 
five years from the time the line was made, but it w’us in 
1862 extended to nhiety-nino years. I’lie gjivernmcnt has 
always endeavoured to bring about an amalgamation of kiiiuU 
and rival lines, and tho plan has succeeded so completely 
that the whole of Franco is now served almost entirely by 
six great companies, ulthongh there arc still a few minor 
lines for local or special trailic. In 1884 tliere were alto¬ 
gether about 17,000 miles of railway upcti in France. 

Ttltgraph and PonUil ^'crwce,---Tlie first electric 
tclegrapli in Franco was constmetud in 1844, and the coun¬ 
try is now intersected by a close network of wires. Except 
from one part of the city of Paris to another a uniform 
rate of postage of lias beeu fixed for France and 
Algiers, independently of distance. The teh'giaplilc charge 
is td, for every ten words, but this includes names and 
addresses. 

Cofontes.—The colonics and foreign dependencies of 
France are :~1, In America, the islauds of Martinique, 
Guadaloupc, Marie-Galante, Desirade, Saintes, a (>art of 
St. Ma^in in the Antilles, French Gui.'ina and Cayenne; 
St. Plem and Miquelon, near Newfoundland, at the mouth 
of the St. Lawrence; forming a total area of 124,()0U 
square miles, with 400,000 inhabitants. 2. In Africa, 
jOgoria, Senegal, and Goree on the we>>t coast, and the 
islands of Reunion and St. Marie in the Indian Ocean, e^‘r- 
tidn portions of Madagascar, and, since 1843, the ihlunds 
of Mayotta and Tobsi-B^. In 1843 Franco also took 
possession of Assinie on the west of the Gold Coast of 
tiuinea. The total possessions in Africa (exclusive of 
Algeria and Tunis) cover an area of 270,000 square miles, 
with a population of 680,000 souls. Tunis has been vir¬ 
tually annexed t8 France since 1881. [See Tunis.) 8 . In 
Asia, Pfudicherry and Kavikal on the Coromandel Coast, 
Mohd on the coast of Malabar, Yanaon in Orissa, and 


Spatiisli troops captured the city of 8aigon, in Cochin- 
China, containing about 100,000 inhabitants, and by a 
treaty of lH8 l the whole of Tunquin was placed under tho 
protection of J<'rance. This territory is estimated as hav¬ 
ing an area of 170,000 square miles niid a population of 
about 6,000,000. 4. In the Pacific Ocean, the two 
groups of the Marquesas and Taliiti, taken pOKsessiun of 
in 1841, and the Island of New Caledonia in 1854, the 
whole fomiing an area of ib^OO square miles, with 9940 
inhnbit.nnts. Tlie colonies arc subject to special laws. In 
l84r> an ordoimancc w'os passed having for its object the 
amelioration of slavery in the Frencli colonies, and in 
1848 the provibional government decreed its total abolition. 

More important from a political, as well as a commercial 
point of view, than all tlie other ctdonics of France, is that of 
Ai.ctKUiA. The French troops in that colony consist of 
one corps d'ann(?e, numbering about 03,000 men. They 
, are divided into two classes—namely, the Freindi corps, 
wjiich remain there in pirrison for a certain number of 
years and then return to France; and the so-called native 
troops, which never quit the colony except for fighting 
purposes. In the latter corps, however, there are a great 
number of Europeans. They eoiisist of three regiments 
of Zouaves, three of Turcos or Tirailleurs Algdriens, three 
of CiiasKeurs d’Afriqiie, and three of Spaliis—altogether 
16,000 infantry and 3000 horse. Besides these there arc 
I the punishmenthattalionB, popularly known as the battalions 
of Zephyrs. 

Tho French expenditure in Algeria, from its conquest 
to the end of 1884, has been nearly £250,000,000. It is 
generally admitted that this outlay has produced no satis¬ 
factory results, and that Algeria, commercially and politically, 
has proved a failure. The only advantage in maintaining 
it ns a colony was fur many years supposed to be the valu¬ 
able training field it provided for the French army, but the 
experiences of 1870-71 showed that this training had beeu 
of little use so far as Kurupeau warfare was concerned. 

liUtory of France ,—The Celtic inhabitants of the 
country we now call Frauce were closely akin, at ail 
events as regards the northern part of tho country, to 
tltosfl which at the eonmienoeinent of our era occupied 
Britain. In the articles Bkitain, Puuins, Gaul, &c., 
will be found such knowledge of them as remains to us, 
derived from the noble work of Osesar and from later 
writers. Wlio possessed the land liefore tlie Celts we 
know not. Prehistoric remains show us only the fiint and 
bone implements of these unknown dwellers in the land. 
Some of the latter are engraved with rude drawings such 
ns tho Indians use to this d.av to serve as letters or com- 

w 

inunications to one onotJier of the approach of a friend, 
or tho number and nearness of an enemy. The north¬ 
western corner of the Mediterranean became known to the 
early Greeks following those pioneers of navigation, the 
Phoenicians; and os early as (100 b.c. the town of Massalia 
(called, centuries later, by the Romans MassUia, and known 
to us as Marseilles) was founded by the people of Phoesa, 
a Greek colony iu Asia Minor, driven out by the pressure 
of the Persians. Tlio colony of Massalia fiourisfaed, and 
became the chief trading port in that part of the world. 
Sister colonics soon sprang up, such os Antlpolis (Antibes), 
Niciea (Nice), &c., all due to the enterprise of CSreek mer¬ 
chants. The Greeks found a people along these coasts 
whom they called Ligurians, a dark-haired, round-headed 
nice; and they named tlie wliole land Keltika iiid its 
inbabitants Keltoi (Celts), words whicli became corrupted 
into Galatia (later GalHu) and Galloi (Gauls) as time went 
on. Tho aboriginal inhabitants of Spain (Iberians, i,e. 
dwellers by the Iberns or Ebro) about this time crcsiBing 
the Pyrenees conquered the extreme west of the land of 
tho Ligurians; and their descendants exist there to this 
day in the countries of Navarre and Biscay, their language, 
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their physical trpo, and thuir nlfiinnte ori^dn a piiz^.e ' 
hitherto unsolved. After this Iberhui invasion the people 
whom we call Celts, fair-haired, lonj;-hcaded, blue-cvcd, 
reached Gaul in their w'ostward jouniey from Asia, and 
one branch of them, the Gaols (akin to our Highlanders), 
took the greater part of tlie countiy, with all the region 
of the middle, while the other division, tlie C^Tnry (akin 
to our Welsh, and ex)ining some time after the Gmds), took 
the northern parts, the Netherlands, &c. Wo have now 
reached the state of things which e:cistcd in Ca'sar’s day, 
several centuries later; the Belga? (Cymry) in the north, 
the Gauls (Gael) in the main rc'gions, and the Aquitmii 
(a mixture of Jberiaiis, Liguriniis, and Gauls) in the 
south—the Belgians and the Gauls being, as Cssar justly 
remarks, two dl>isiuns of one nation. But the Onnls had 
not been content to stay in their now home. They Imd early 
couqtnsrcd tlie neighbouring islands, the Gaol overrnnning 
northern Scotland and Ireland, and the Cymry Britain. 
Then they attacked the lls'rians and Ligurians of tli(' 
south, and partly by intermixture with tliem, partly by 
conquest, converted them also into a sort of Gauls. Biscay 
prolmbly always remained free amidst its munntain fast¬ 
nesses of nature's formation. Next proceeding across tlie 
Alps the Gauls descended upon Italy, and occupied all that 
part we now call Lombardy. Though tlie Romans gradually 
brought this territory under submiasion, it was so essentially 
Celtic or Gaulish in its population that it was always called 
by thorn Gallia down to as far south as the little river 
Rubicon. Tiicre was therefore a large Italian Gallia—a 
(ifdlia Cixalpina ((iaul this side tlic Al})s) as well as 
Gallia proper or Gallia Tranmipiua (Gaul that side the 
Alps), daring the Roman power. But these same Gauls 
under their Brennus, or military leader, attacked the west¬ 
ward peninsula of Greece as well as the'central one of 
Italy, and overrunning a great part of tlio country they 
descended on Asia Minor, in B.('. 277, in such numbers 
as to found a new Gaul or Galatia in th» heart of the 
land, which retains its name to this day [see Brbnnits]. 
They c<inqucred the whole of Gaul proper ns thoroughly, 
and made it as absolutely Celtic as the English made 
Britain later on T'eutonic. Tiie Knglisli conquest was an 
annihilation of the Britons themselves, but the Gallic con¬ 
quest only annihilated the language and customs of tho 
aboriginal inhabitants; and now in tbe revenges of time 
W6 seo the original round-headed, black-haired Ligurian 
race known to the first Greek settlers asserting its vitality 
so completely and spreading northwards so insidiously 
that till recently tho popular conception of our day of th* 
Celtic physiognomy was of this essentially anti-Celtic type. 
The Celts arc slowly and surely losing their physical 
features. Frenchmen of to-day are still at bottom Celtic 
in temperament, but as to form and iignro tbe resea^che^ 
of Beliugnet, &c., conclusively show that they are derived 
from race-characteristics still older than the Celtic, pre¬ 
sumably what wo have called Ligurian. The early history 
of Borne is full of the fair-liairod ruddy Gauls (true Celts). 
The fierce race was a perpetual terror to tho Romans, and 
liome itself was sometimes in their hands. But in the 
end as the barbarians grew more settled, and as tho 
Romans grew civilised and organized, tho tide turned and 
the supremacy of order asserted itself. Gallia Oisalpina 
became, except politically, a part of Italy. Claudins, the 
emperor, admitted many educated Gaulisli nobles to tlio 
senate. In the article Fruncii Lanouaois a proof of 
the swift and ccmpluto Romanizatiun of Gaul is given. 
Augustui drove great roads through the land, with Lyons 
fur a centre; thn Emperor Caius extended Roman citizen¬ 
ship to Gaul. Claudius never forgot that his own birth¬ 
place was bis favourite Lyons, and otlier emperors w ere 
equally faronrable to the improvement of the great de 
|>endency. The vino and olive, so characteristic of sonthem 
FraneCi were of Roman introduction. When tlie empire 


became Christian the conversion of Gaul also followod 
rapidly; and t)iU8 all its national peculiarities, even to its 
religion, liaving been abandoned in favour of their imitation 
of tho Runmns, the race lost its vitality and sank into 
decay; and when the Roman power fell, Gaul fell with it, 
before newer and bolder races of invaders. Tbo Franks, 
Burgundians, and Lygians ravaged tiie country, and tho 
Saxons descended upon the coasts. A revolt of the Ba- 
gaudse, probably Gaulish peasants, was at one time a source 
of ruin. Tho utmost efforts of emperors, such as Probas 
275), Aluximian (287), Julian (fi55), and Vulcntiniau 
(3rj4), &c., could searcely keep out the Teutonic hordes. 

Of these the Franks (free men) on the northern frontier 
were among the fiercest and bravest. As early as 298 
Con.stantiuH, father of Constantine the Groat, had been 
compelled, although ho uominally conquered them, to 
grant them a settlement in Northern Gaul. They, like all 
the Teutonic ho.sts, were tribes of equal men, acknow¬ 
ledging their lenders us a matter of d1»uipline, not of right, 
and despiisuig Christianity in favour of wild lawless gods of 
their own. 

On tiie last day of the year 40C the Rhine was crossed 
by a host of thc»e barbmians, who never repassed that 
frontier stream. They consisted of Vandals, Alans, 
Suevious, Burgundians, and other Teutonic naliuns; and 
although they were kept in check for a time, they succeeded 
in estublishiug themselves in various parts of Gaul. Tbe 
Franks already settled assisted the Roman emperors against 
the invading tribes; and w'heu this assistance failed in 
being cllectual tbo barbarians seized their new country 
and qnie.kly settled duwm, so that the whole joined interests 
iigalnst Attila when he brouglit his Huns against Gaul 
ill 451. 

Mtricing J)gnaHy ,—It was not until tlio reign of Clovis, 
about A.i>. 4K1, that tlio Franks assumed a commanding 
position. Clilodwig or lllodowig (Clovis)—w’hcnco both 
Jjudwigy German, and Louts, French—first comiuered tho 
Roman portion of Gallia, and then portions belonging to 
minor tribes; and his sway by degrees extended from tlio 
banks of the I.ower Rhine to tho Loire, the Rhone, aud tbe 
ocean, including all except small districts held by tho 
Burguudians, the Visigoths, and the Ostrogoths. Chlodwig, 
as well as all the noblest of the Franks, professed to bo 
descended from a mythical ancestor, Morwing, and tbe 
dynasty lio founded is therefore called tlio Merovingian. 
His conquest of Gaul was immensely assisted by his con- 
veraion to Christiuuity, a change which he also enforced 
upon his followers, 'riiese were the Solian Franks, and 
tho Salinn or Sai.ic Law of the fifth century has fortu¬ 
nately in great part been pre.Hervcd. It is of the very 
highest interest. 

But between tbo first invasion of the Franks in 298 
and their uonqncst of Gaul under Chlodwig a great change 
hud come over the nation. Royalty was now a settled insti- 
tnfion; and from tho royal gifts to faithful servants of 
parts of the newly conquered land, gifts conpled with the 
obligation of service in future, arose little by little the feudal 
system. On the death of Chlodwig, in 511, his kingdom was 
divided among his four sons, Theodoric, Clodomii; Clothair, 
aud Childt'berl (Tlieudurik, Hlodomir, Hlotachar, and Hilde- 
bert); but in a few years afterwards the whole was again 
united under Clothair, together with addiliunal provinces 
taken from tho Burgundians and the Ostrogoths. 

Tho country, hardly to he distinguished from a part of 
barbarian Germany just at tins time, soon began again to 
assert its original and fandaincntal distinction. The parts 
to the west, nearly what we cull France, gradually became 
consolidated as Neustriu, and here some 12,000 Tentous 
ruled over perhaps 5,000,0(10 or 0,000,000 Ganis; while 
the ports to the east took Uio name ofeAu8tr8sia,and re¬ 
mained more purely German. Between these and to the 
south, embracing all the Rhone country, much of Provence, 
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Savuy, &c., lay Burgundy. At Clot1i(ur*s death his four and as lie died soon aftiTf leaving no children, his race 


sons repeated the fourfold partition of their grandfather, 
and on one of them dying the land fell permanently into the 
three great kingdoms above indicated, the shares of two 
sons going to make up one strong Neustria. The close of 
tiie sixth century rings with the discords of two remark^ 
able women: Brunhild or Brunohant, who was regent for 
the youthful kings of Austraaia and of Burgundy, her 
grandsons, and Fredegonde, first mistress andtlicn wife of 
Chlipcric (Hilporik), king of Neustna, and after Chilpcric's 
death regent of Neustria for his son, tlio youthful Clotluiir 
II. The shrieks of these WTathful women, tlie murders 
they caused, and the crimes they comtnitted fill the scanty 
legends of the time till death has sealed the lips of Frcdc- 
goiide and permitted her rival of Austrasia to grasp ut the 
regency of Neustria also, and so at the uuiverHul Frank 
dominion. But a danger threatened the fierce old queen, 
lu her own country, Austrasia, she Imd enraged the nobles 
by her sncccss in desjiotic government. Almost at tlie 
very moment that all the great Frank power passed into 
her bands she was struck down hy Pippin (Pepin) and 
Bishop Amulf at the head of the Frank Austrasian nobles, 
and young Cluthair of Neustria w’us the second of his 
name who was king of the united Franks. This brutal 
youth caused his cousin-kings to be slunghteri'd, and Brun* 
liild hei’self met her death by his orders under circnm> 
stances of tlie most sickening cruelty. 

But already the race of Ohlodwig w'as enfeebled. The lie.id- 
ship of authority passed into a state of permanent regency. ! 
First came these two great rival qneens-regent, and 
following them a long series of principal ofiicers of state, 
who bore the title of Maire dn palais^ mayor of the 
palace. On the death of Brunhild and the discovery of j 
the f(‘ehIoncB8 of Clothair IF., the mayors of the palace, de- | 
riving their authority not by royal favour, but hy free election 
from among tho ciiief nobles, rose to jiractically kingly 
authority. 'J'lio nominal king became little more than a 
lay figure. The first half of the present centnry saw a 
very similar state of things in the empire of Japan. 
Whether by natural decay of race, or by careful and ener¬ 
vating neglect on the part of their gaolers (fur they were 
almost prisoners at tho last), the unfurl unate monarchs lost 
all the respect or afiection of their nominal subjects, and 
sank into tho condition of Jiois faineantt (Do-nothing 
kings). They were now and then dragged out of the 
cloister to figure on the time-lioiiuured Frankish bullock- 
car, their long hair fulling on their shoulders, In some 
pageant of state or on somo such occasion, only to be 
sent back to their seclusion when all was over. Meanwhile 
tho mayors of Neustria and Austrasia, which again liecame 
separate kingdoms, fought bitterly for supremacy. ICveiitu- 
ally the great family of tlie Karlings, an ancient German 
race, came to the front in Austrasia. Pipjiin of Ilerstall, 
a Ealing, grandson nf tho Pippin who overthrow Brunhild, 
was mayor of the palace iu AustrOhia. Neustria was 
shattered as an iudependent state in his brilliant campaign 
of 687. Pippin of Herstall wielded the supreme power as 
mayor of the palace till his death in 714. A brief period 
of anarchf was followed by the rise to power as Duke of 
tho Franks of Charles Martel—Hammer (J/artef), that 
is, of the Moors, for he smote them as with a hammer at 
Poitiers in 782. Charles was an illegitimate son of Pippin 
of Herstall He was probahiy the greatest captain of his 
time, and bis victory of Poitiers undoubtedly alone saved 
western Europe from the fate of Greece and of Spain, and 
thus from centuries of ruin under the Mohammedan super- 
sUtion. At this time the Franks had but little power south 
of the I^ire $ Aquitaine and Burgundy belon^d to other 
kings. Pepin le Bref (the Short), the son of Charlea the 
Hammer, resolved^ put an end to tfab melancholy farce of 
the nominal sovereignty of the Merwings. Therefore in 
752 the lost Merovingian king (Chllderic III.) was deposed, 


died with him. The Merwings had reigned from the 
victory over the Gauls of Cfalodwig in 48G to Childeric's 
deposition in 752, in all 266 years; but during nearly half 
this time there was a merely nominal sovereignty. Tho 
following is a list of tho Merwing kings:— • 

Mti'wing i>yna5/y.—Chlodwig, 481; Thcodoric (Mets), 
Clodomir (Orleans), Cluthair (Soissons), Childobcrt (Paris), 
eons, 511; Clothair I., solo Ung, 558; Cbaribert (Paris), 
Gontram (Orleans), Sigebert (Metz), Chilperio (Soissons), 
sons, 5G1 ; Clothair II., son of Chilperic, solo Idng, 618; 
Dagobert, son, 628; Sigebert (Austrasia), Chlodwig II. 
(Neustria), sons, 638; Clothair III., son of Chlodwig 
(Neustria), 656; Cbilderic III., son of Sigebert (Aus¬ 
trasia), 660; Thcodoric 111., brother of Clothair (Neustria), 
670; Dagobert 11., son of Cbilderic (Austrasia), 67*1; 
Chlodwig III., son of TJieodoric III., sole king under Pippin 
of Herstall, 691; Childehert III., brother, 6U5; Dagobert 111., 
son, 711; Cliilperic II., brother, 715 ; Thcodoric IV., son of 
Dagobert HI., 720; interregnum, 737 ; Childeric III., 
son of Chilperic II., 7*11; deposed, 752. 

The Karling dynasty began with Pippin the Short, son 
of Charles the Hammer, who was rather an astute states¬ 
man than a great warrior. Allying himself strongly with 
the church, he got the sanctiou of the pope to the over¬ 
throw of the old Do-nothing dynasty Qiois faineQntit\ 
and in 752 was crowned by St. Boniface, that apostle 
of Gennnny” whom our own Devonshire had the honour 
of producing to tlie world. The princely reward which 
Pippin gratefully gave tho pope in return is recounted in 
the article Donation. The new King of France attacked 
his southern neighbours, the Aquitanians, vigorously, with 
a view to rcni^iting tho scattered parts of old Gaul, but 
could not make any settled conquest. At his death in 
768 his sons Charles and Cnrlman sncceeded him, and 
when Carhnaii died Charles (Karl) became solo king of 
(he Franks, and soon came to bo known as Charles the 
Great. It must not he forgotten that these Frank kings 
were Germans, not Frenchmen, and least of all Gauls. 
French, that is, the development of popular Latin (whoso 
proper term is perhaps the Romance language), was a 
foreign tongue to Charles, as also to several of his sue- 
GCBsors. He set himself to learn it with that wonderful 
determination which marked all he did, but he ncvci' 
succeeded in attaining iiuency in it. He ^ould indeed be 
called Kai‘1 der Grosse, but so many centuries of French¬ 
men have endeavoured to claim him as one of themselves 
by tlie name of Charlemagne, that it is now hopeless to 
rectify tho misnomer, although it is a fruitful parent of 
error. Charles veritably deserved his title of the Great. 
He fixed his seat of empire at Aix-la-Chapellc, a Bignifi- 
cant act. His first task was to do that which his father 
had failed in, subdue Aquitaine, and he added northern Spain 
to tho conquest also. Setting his son I^udwig (Louis) over 
these southern provinces as nominal boy-king, he next 
brought Lombardy into submission, and over that he set 
Ills son Pepin. Then he conquered Germany and the 
Saxons, and towards the close of bis life the Bretons 
of the extreme west of France. [See the Map in Vol v., 
Europe under the Empire of Ghurlomagne.”] 

The vast empire thus gained needed ceaseless defence. 
The word empire naturally occurs as the proper description 
of a sovereignty almost equalling that of ancient Rome; 
and the title of “ Emperor ^ the Holy Roman Empire " was 
invented and bestowed upon Charles the Great by Leo III. 
in Rome in 800, on the occasion of the pope's restoration to 
his revolted subjects by the faithful emperor. Charles 
also confirmed and added to the Donation of Pippin. Lud¬ 
wig or Louis the Pious followed Charles the Great in the 
empire in 814. Ills gentle nature nnhappily lacked firmer 
qualities: he would have made an excelient priest, but made 
a poor emperor. His sons, Lothar (Illotbar) and Lndwig, 
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and Charlci, bis son by his second wife (the fcailcss and 
ambitious Judith), were in perpetual strife with him and 
with each other; and after his death tlicy fought together 
that bloody fight of Fontanct, near Troyes, which practically 
blotted out the mass of the Frank nation. The chiefs and 
serfs Remained, the men-at-arms had nearly all perished. 
Lothar fled, and Charles the Bald and Ludwig tlio Ger¬ 
man, victorious, divided tho spoil of empire. They swore 
to each other the famous oaths of Strosbnrg (84 2\ 
which form the most ancient monument of the Frciicii 
lauguugo. From this time Franks and Gauls form one 
nation with one language—we have almost arrived at 
France, at least as regards the common folk; the rulers 
4ire still Frank, however. Ludwig the Gennan took Ger¬ 
many, Charles tho Bald took France. liOtliar was too 
powerful still, though defeated, to be quite disregarded, 
and he therefore received, in addition to his empire of Italy, 
Burgundy and a strip belwetm the two Fiank kingdoms, 
which after him (or to be exact, after his suc^egsor of the 
same name) was called iMlmringia. Hence the German 
itniiie Lotbringen, and the Fnmch Ixirraino for this part 
of France. [See tho Map in Vol. v. of “ Knropc at the 
Dismcmbermont of tho Empire of Cliarlcmugnc."] 

Charles the Bald, instead of frankly arcopting his posi¬ 
tion of king of tho Franks, hankered after Gennan posses¬ 
sions and the imperial title. In 875 his ambition in tho 
latter respect was gratified, but ho retained his perilous 
lioiiour only tw'u years. He vainly endeavoured to thrust 
his brother’s sons from tho Genimn throne, and to renew 
under his own sceptre the Frank empire of Charles tiic 
Great. The attempt cost much blood and treasure, but 
perhaps it was worth what it cost if only fur prodne.ing 
the Magna Carta of France, the great camtulary wlicrein 
the emperor, to attach the nuldes to his Ause, gave con¬ 
sent to hereditary tenure of land and title. The son of 
Charles tho Bald, Louis 11. (the Stamitierer), Buc(‘C<*ded him 
in 877. Louis died in two years, leaving his sons, Louis 
III. and Carlman, to reign successively a short time. By 
tlicir early death their brother Charles, a boy of five years 
old (Charles the Simple), became heir to the throne. The 
German emperor, Charles tho Fat (son of Imdwig (he Ger¬ 
man), was invited to becumo king of France, as the country 
was in need of a hand stronger than that of a mere child; 
for it was at this time that the daring Korseineii sailed up 
the Seine, under the terrible llolf the Ganger (llrolf), to 
Taris itself. 

These Norsemen W'ere the brethren of those fierce vi¬ 
kings who at the same epoch devastated the shores of Eng¬ 
land. They already caused much mischief under Charles 
the Bald, but actually seized from the incapable hands 
of Charles tho Fat the fair province of Kormandy, and 
thence pushed their ravaging oxpodititnis further and 
further inland. But just os under tho Merwings the 
mayors of tho palace wielded the authority falling from 
their incapable hands, so also the Karlings were seconded 
by B race of heroes. These were the counts of Paris, who 
become also dukes of France. They began wltli Count 
Hubert the Strong, the only bulwark of defence against the 
invaders under Charles the Bold. Eudes or Odu, count 
of Paris, tho equally valorous son of the bravo Count 
Robert, and his frieud the courageous Bishop Gozelin, 
surpassed themselves in their desperate resolve to free 
their country from the Korse pirates. The Emperor 
Charles the Fat aided tliem witli tho presence of a German 
army, on whose approach Rolf drew off his Norsemen Into 
Kormandy, not without severe loss from tho good burghers 
of Paris, however, who sallied forth to deal him a parting 
blow. The ineapacity of the emperor who thus allowed 
his fidrest province to be wrested from him and the heart 
of his kingdom to be struck at was now so evident, that 
even bis high descent protected him no longer, and he was 
deposed at the diet of Tribur in 888. He died in some 


degree of indigence, quite deserted by his former followers* 
The same year Count Endcs wiis unanimously elected king, 
Urn young Kariing Choiles the Simple^ now eight years 
old, being again passed over. But his cause found 
defeuders, and Kudos hod to fight against the friends of 
Charles on tho one hand and tiie Nurse invaders on the 
other. In 808 the death of Kudos left Charles the Simple 
undisputed king. He is called Charles 111., the reign of 
the Emperor Charles the Fat being regarded by tho elder 
historians ns an usurpation. Tlic new king thought to 
quiet the Norsemen by formally yielding them as u fief the 
territory actually occupied now some years by conquest; 
and in Kolf was created the first Duke of Normandy, 
swore fealty, became a Christian, took the name of Robert 
at his baptism, and did in fact settle down. Normandy 
quickly b<*ca!nu the best ruled and strongest port of 
France. At the iuunu time Count Hubert, brotlicr of 
F.uileR, (he late king, was conciliated by btdng made Duke 
of France. It was twenty years btdovo the French again 
seriously rebelled against their German masters, notwith¬ 
standing many outbreaks of tyranny, but this time they 
made sure work, Duke Ih^bert injprisoned the Kariing 
Charles III. in Lnnn his capital, and ho died in honourable 
captivity. Uodulf of Burgundy niled as king by election 
for a few Yc;irs, .and at lii.s death Jtukn Robert's son, Hugh 
the Great, now flie cliief man in France, sent to England 
for the son of Charles tlic Simple, thus nomiimlly restoring 
tlic KarliiigN onue more. Louis had been taken for safety 
w’ith Ins mother, Kdgiva, to iiis graudfutlier Edward the 
ElderofKnghiiid. Juonisfrom()\er-M*a(Loui8d’Ootremer) 
was acknowledged puppct-klng on his arrival in 941; and 
when he felt firm on liis throne he earnestly strove to moke 
Ills muck dominion rctal. It was of course a hopeless 
end<’nvour against (he dukc.s of France and of Normandy, 
each by liimself far more powerful than his titular sove¬ 
reign. The actual royal domain at this time was limited 
to the county of Liun uloin*. Louis died, prohahly partly 
of despair, in 954. His sun and bis ginmlson siieceedcd to 
the title in turn, and with the latter (Louis V.) the direct 
line died out (987). Th'e power had long l>een in the 
bands of Hugh the Cloaked (Hugh Capet), sou of Hugh 
tl»B Gre.at, and liimself Duke of France. (He was Abbot of 
St. Martin les Tours among other dignities, whence hta 
surname of the Cloaked or Frocked.) Though the lost three 
kings had spoken French, their .aims and sympaUue.8 were 
stili bent, so far ns they d.arecl, toNv.ards resuscitation of tlie 
German enipire. On the oilier band the countiyr, now 
fully imbued willi a national spirit, felt that the time of 
foreign kings bad pjiss4*d. Therefore, instead of searching 
out the nearest Kariing heir (probably the late king's 
uncle), tliey boldly det<‘nnine(l to elect the great Duke of 
Furis ns their king. France thus came to be ruled by its 
most powerful noble, by its greatest family, and best of all 
by a Fronclmiaii. But this view, that the Capets favoured 
those national tendencies which tlie Karlings had opposed, 
is sometimes contested. A powerful, though perhaps hardly 
convincing, attack is made from this side by M. Luchmre 
(“ Hist, dcs lustitutiouB des premiers Capdtiens, 987-1180,” 
Paris, 1884) iti a work which is monumental as to its mass of 
erudition, and engrossing os tet its interest and polished style. 
Charles of Loriainc, undo of Louis V., mode repeated 
efforts to raise a rebellion in his favour against King 
Hugh, but in vain. Ho was eventually captured, and 
died in prison. The long probationary period was now 
over, and Franco was henceforth rapidly to acquire 
the strength which eventually made it one of tlie first 
nations of tho world. But for a long tiino as yet tho 
king, though now stronger than any one of his great 
barons, was no matcli for a powerful combination of them. 
The course of events, however, is hcncefoetb dear, and being 
folly detailed in the articles on the separata rdgns, a 
slender outline w41I indicate their general connection* 
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The list of Karling Bovereigns is as follows 

Karting Vgnatty ,—Pippin the Short, son of Charles 
Martel, elected 7t>2; Charles tiie (ireut (Charlemagne), 
emperor^hon, 708; I^miK I. (Louis Ic Dubonnairc), emperor, 
son, 814; Clmi'les 11. (tbo Raid), king and afterwards cm* 
peror, non, 840; Louis II. (tlie Stainiiinver), sun, 877; 
Louis ni. and Carlman, sons, 87!); Charles the Fat, 
nephew of Charles the Bald, cmpitror, acted as regent for 
Charles the Simple. 884; Count Eudes of Paris, elected 
kiug on the deposition of Churlt's the Fat, 887 ; Oliurles III. 
(the Simple), eon of lx)uis II. and hrotlior of l.ouis III., 
also elected sole king on tlic deutii of Kudos, 81)8 ; Kodolf 
of Burgundy, elected !)21l,on tlie deposition of Charles the 
Simple; liOuis IV. (d'Outremcr), son of Charles, 936; 
Lothaire, son, 954; Louis V., son, 980, died 987. 

The long list of French kings proper begins with Hugh 
Capet. But the first reigns are occupied with a fierce 
struggle for precedence bctwc‘en the houses of France and 
of Normandy. Tiiese tirst dukes of Nunnundy were soine 
of the strongest rulers tlio world has seen, nor were the 
early Capets wauting in vigour. To Hugh succeeded his 
son Robert, and to the ])iuns and charitable King Robert 
his son Henry 1. Henry's son, Philip 1., was king wlicn 
William the Bastard honourably redeemed the shame of 
his birth and acquired the gloiious sobriquet of the Great, 
to bn later on replaced, after the battle of Hastings iu lOdti, 
by the title by which he is generally uow known, the Con¬ 
queror. Philip also saw the Norman kingdom of Sicily 
founded in his reign, and the first Crusade (lODd), result¬ 
ing iu the short-lived kingdom of Jerusalem. Ho suceoeded 
in sowing discord among the suns of William the Ooui^ueror, 
but not in gaining Nuniiaudy thereby, as he intended. Uis 
<lomc8tic conduct was as false as his political; lie was ex¬ 
communicated for the uhductiou of the wife of Fulc, count 
of Anjou (ancestor of Henry II. of England), whom he mar¬ 
ried, though his queen Bertha still Jived. He was suspected 
of conniving at this iitfamous queen Bertrude's attempt to 
poison Louis, son of Queen Bertha, heir to the throne, when 
he retamed from exile in England. I/iuis VI. (the Fat) 
recovered from this shocking peril after a dangerous JllueNS, 
and succoi'ded his father. At this limt* the king still actu¬ 
ally ruled the duchy of France alone. He reigned over the 
rest of France, but could not strictly bo said to rule it. 
TJie country was divided into the royal duchy, with Maine 
and Anjou and seven great ilcfs, each of which included 
smaller iiefs dependent on itself and not on the crown. 
Those wero the duchy of Noriiiuiidy, the must powerful, 
with Brittany and many other territories attarlii'd; tlio 
duchy of Aquitaine, the largest, with Gascony, Berry, &e.; 
the duchy of Burgundy; the county of Flanders; the county 
of Champagne; tlie county of Toulouse, with Provence, &c.; 
and the county of Barcelona beyond the Pyrenees. The 
Count of Anjou rendered hoinagn to the king as duke of 
France, not as king, the Count of Brittany to the Duke of 
Kornmndy, 'The great lords rendered homage to the 
king, but In most things were themselves absolute sove¬ 
reigns over their secondary fiefs. These secuudury iiefs 
had their own equally isolated subfiefB, and beyond these 
were the single baronies and castles. There was no middle 
class; nothiug existed between the wcaltliy barons and tim 
wretched serfs, who were bought and sold with the land ns 
if they were clods of the very earth they tilled. The feudal 
system irr Franco is therefore seen to be euiistruclod on a 
more artificial plan than that of England, and one provo¬ 
cative of much difficulty and weakness, 'i'he great nul)leK 
were too nearly equal in power to tlio king and to each 
other for the peace of the counti’y. 

To liouis VI. (the Fat), whose reign was orto continual 
struggle fur existence with the givat barons, succeeded his 
ami, l4)uis VIL dl’his prince, with his wife, Eleanor of 
Guienue (whom ho married solely to acquire Aquitaine for 
the crown), went Oil the second Crusade to the Holy Land. 


Eleanor's conduct was such that l^uis divorced her on bis 
return from bis inglorious expedition; whereupon, to bis 
mortification, shu married Henry, count of Anjou, Hie heir 
to the crown of England. The county of Anjou and the 
vast duchy of Aquitaine, with Maine, Touraiue, Poitou, 
&c., passed into the possession of Henry, who soon l^^caine 
king of England and duke of Normandy. England under 
Henry IL was a greater continental power than Franco 
itself. Indeed it was only by a series of fortunate inisfor- 
tnnes ” that the insularity of England was restored to it. 
U'licso misfortunes occuiTcd in the time of the next French 
sovereign, Philip XL, son of l^ouis. Philip was perhaps tho 
most astute prince of his time, and gained various surnames 
—“the gift of God," “ Augustus,” &c.—from the people 
whoso ambition he fed. While joining Richard of the Lion 
Heart, king of Euglaud, on a third Crusade he gladly assisted 
John, Richard's brother, to seize tho Eiiglibh crown in bis 
brother's absence, aud was probably a consenting party to 
the famous capture and iinprlHuumeiit of Riclmrd uu his 
journey home through Germany. Later, when John was 
recognized as king of England, to tho prejudice of his 
nephew Arthur, Philip Augustas seized on Normandy for 
Artliur as tbo rightful duke. Tho land, from old habit, 
resisted; but wheu John, having captured bis nephew, put 
him to d(‘ath (or was credibly reported to have done bo> 
the Normans Wgan to consider that their position under 
this hated, cruel, lustful foreigner, who moreover used tlieiiv 
merely to help him in his rule of England, was not really 
so good ns it would bo under a free submissiou to Frauce. 
French iMiilip was Jess of a foreigner to Korinaus than 
Angevin John. Normandy lay down its arms, and was 
ever after among tlio most loyal of tho provinces of France. 
By its acquisition the royal power of France was quadrupled* 
But greater trftmphs lay beyond. The quanel over inves¬ 
titure, ^hut is, pructicuUy the right to nominate the higher 
clergy, bud risen to such fury that Pt>pe Innocent III. de¬ 
posed John altogether, and intrusted bis expulsion to Philip 
Augustus. Tho English barons, whose wives John's lust 
had shamed and whose fortunes his rapacity bad ruined, 
held out warm welcome to tbo French. It is hardly neces¬ 
sary to say how immediately and how basely John yielded, 
handing his crown to the legate to receive it back after 
some days os a vassal of the pope, bound to pupal homage. 
(The popes at this time claimed dominion over all islands.) 
John's grovelling Immiliation saved England from a French 
invasion. With the army ho liad gutlierod be crossed into 
France in a desperate attempt to recover bis lost provinces. 
By the battle of Bouviues, however, he lost more thau ever^ 
and his defeat and ruin fortunately so laid him at the mercy 
of his barons that he consented to sign Magna Carta, the 
Great Charter of Englisii liberties. Like most of John’s 
submissioDS it was only feigned, and the false king took 
advantage of the first lull of suspicion to enter on a fierce 
campaign of reven^. So successful was ho (for he wanted 
not in miiitaiy skill) that tho English barons actually con- 
biMited to elect Philip's sou I^ouis king of England, as the 
price of French aid against tlie detested Angevin who ruled 
them. Prince Louis with ample forces crossed to England, 
received tho submission of all the south-east, except Dover, 
and occupied London. John, hastoniug towards nim, lost 
his baggage and much of his force also in crosring the 
Wobli, was seized with a fever, and died at Newark, llie 
barons at once deserted Louis and tho French project, aud 
hoping fur better days elected John's son, the young Prince 
Henry, king of England as Heniy HI. After a brief stiiiggle, 
wherein Hubert do Burgh at Hover was especially glorious, 
the French withdrew. The clobo of the reign of Philip 
Augustus was marked by the fourth Cinisodo, with the 
ca])ture of Znra oud of Constantinople, and the elevation< 
of tho Latin Empire of tho East, under Baldwin of Flanders, 
ns result. The erusuders in fact hardly os much as crossed 
the Bosphorus. At homo the horrible crusade against tho* 
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Albigensen m heretics deBIed the fair fame of France, thongh 
PJiilip himself seems little personally to blame. Normandy, 
Maine, Atnoa, Tonruno. and Poitou now belonged to France 
os crown fiefs, and in Brittany a relative of the Capets was 
dnke, owing homage to the king. The fendal aystem was 
by tb||( time perfected, the army thoroughly ordered, bo1> 
diers for the first time regularly engaged for pay, and to 
provide this pay taxes were now first regularly instituted. 
i'erhapB the best title to glory that Pbilip has, after all, 
is the establishment of the Uuirersity of Paris. Witli bo 
many honours gained it is not to bo wondered at that he 
was often called Philip the Great. 

The son of Philip, once so nearly king of Knglaud, 
descended through his mother from Charles the Great: 
the lines of the Capets and the Railings thus at lost unite. 
He reigned, as Louis Vlll., for but a short time. Uis 
main achievement was the reduction of a great part of the 
south of France, still pro^ierly belonging to the King of 
England. The son of Louis Vlll. also boro the name of 
l^iiis. This piince, I^uis IX., earned the hononr of 
canonization, so nu'c among kings. His saintship seems 
to us ratlior to be gained at tlie expense of his royal duties. 
A parallel exists in our own Edward the (’onfessor. St. Louis 
was so universally rosfieclcd that the hmglibh king, Henry 
HI., and his barons refenvd to him the decision of tlieir 
diHcrcnccs. St. Louis dii'd of the plague in the second of 
the two CrnsAdes (fifth and sixth Crusades) which ho 
uitdorbiok, both of them most miserable failures. Ho was 
nutre successful at home, preserving by anns the conquests 
of his father, establishing the parUment^ or high court of 
justice (not to he confused with the contemporary fuunda- 
tiou of the Parliament of England, which was called to much 
higher functions than those of a law court, however digni¬ 
fied it might be), organizing the coinmunuff or unions of 
parishes,*’ and regulating the coinage. There were eiglity 
lords who at this time coined money; St. l^uis was not 
strung enough to annul this right, but he eventually 
secured tliat the royal coinage should bo everywhere valid, 
and, 08 a matter of course, the superior facility of universal 
exchange it alone offered quickly destroyed the rival mints. 
By the pragmatic sanction” also Bt. Louis fixed fur 
evcT the large amount of liberty the French Church enjoyed, 
and still enjoys, from that papal domination whicli else¬ 
where has worked so much evil. Philip IIL (the Bold, 
le Uardi) succeeded his father, and by the submission of 
Tunis was able to retmn with something of credit from the 
sixth Crusado. His son Philip IV. (the Fair) was a 
remarkable monarch. His avarice was phenomenal, com¬ 
parable perhaps to that of our first Tudor, Henry VII. 
lie looked on while town after town fell in Pulestino, till 
the last of all, St Jean d'Acre, succumbed, rather than 
inetir the cost of retaining the conquests of Ms fathers. 
True, be obtmued from the pope a right to tax iiie clergy 
towards a new Crusade, but the money, like tliat extorted 
from his lay subjects, remained in his coffers. Uis reign 
was filled with two great contests against Edward L of 
England and Pope Boniface VIII. Edward finally con¬ 
sented to peace, and married Philip’s sister, but Boniface 
oontinned to fulminate anathemas till the end. Philip 
eansed Clement V. to be elected pope on the death of 
Boniface, under the promise to degrade the memory of his 
predecessor, and detained him in Franco to moke sure of 
its fulfilment. Ilcnce began the long exile of the popes 
from Rome. They settled at Avignon, which one of the 
later popes, Clement VI., eventually purchased from Joan 
of Naples. (The pmdioso money was never paid.) 
Avignon, with the county of Venaissin, belonged to the 
popes (ill 1791, when the Legislative Assembly of the 
Revolution annexed them as the department of Vaudusc. 
There seems good reason to think tiiat it was the avarice 
only of Philip the Coiner (Jt Faux Monnaytur')^ os be was 
called, which already hod led him to debase the coin to a 


perilous exten^ and to imprison and rob all the Jews in 
the kingdom in one day, that caused him to extort from 
the miserable Clement V. the shameful condemnation Mil 
judicial murder of the order of Die Knights Templars, all 
wlioso vast wealth the king tliercnpon confiscated. This 
gnoble affair has left a curse on the name of I’hilip IV. 
Domestic miseries and public contempt dogged him to the 
grave in 1814, whither his unhappy dupe, Clement the 
pope, quickly followed him. Under Philip Lyons was 
snatched from the em])ire, and Frauco now readied along 
tlio west hank of the Rhone down to Provence. By 
marriage and otherwise, JA Marche, Augoumois, a part 
of French Flanders, Navarre, Champagne, and Brie were 
also joined to France. 

Louis X. (called le Hutin^ an old sobriquet of dis¬ 
honour) succeeded his futher Philip. He was already, by 
inarruige, king of Navarro. He and his two brothers were 
saturated in vice, their wives were equally debauched 
(Philip had fiuyod their lovers alive towards the close of 
his reign), and their sister wu.s Isabella, the abandoned 
quee.n of England, who witli her paramour, Mortimer, 
murdered the wretched Edward II. of England. Louis 
le Hntiii wore out Lis life uf vice hy 131G, and his broUicr 
Philip V. {It LowJ) sucrenled him as regent for his hrfaut 
nephew John 1. The infant huou died, and the Princess 
Joan, his sister, claimed the throne, hut Philip set up u.h a 
claim against the Huccession of his niece that feinalos were 
excluded from tlie crown hy the Salic Law, the aueient 
code of the Frank tribe, whence the Merwings had come. 
Though we now know the chiitn to bo an absurd mis¬ 
apprehension, it seemed just at the time, and his succession 
was allowed. But the event turned against himself, for 
011 his own son dying it w'os his brother, Charles tho 
HandBointi {le /ie/), who sucreodod him, Charles being 
the third sou of Philip iV. Charles liad only time to 
assist his infamous sister, Isabella of England, against 
her hubbond, King Edward 11., at tho price of a con¬ 
siderable part of lAingucdoc, before he too died, and tho 
people openly rejoiced at the providential extinction (fur 
sneh they cuubldered it) of so detestable a family as ^ut 
of Philip IV. 

DynaHy of Cajtet ,—Hugh Capet, 987; Robert II. (lo 
Sago), son, 996 ; Henry L, son, 1031; Philip I. (I’Amou- 
reux), son, 1060; Louis VI. (le Gros), sou, 1108; Louis 
VII. (le Jeuue), 800,11.37; Philip 11. (Auguste), son, 1180; 
Louis Vlll. (Cmur de Linn), son, 1228; l/>a!s IX. (St. 
IaiuIb), sun, 1226; Philip 111. (le Hardi), son, 1270; Philip 
IV. (le Bel), son, 128o; Louis X. (le Hutin), son, 1814; 
.Tohii I., an infant, son, 1816 ; Philip V. (le Long), uncle, 
1316; Charles IV. (lo Bel), brother, 1322. 

At the accession of tho bouse of Valois by the elec¬ 
tion of Philip VL, the grandson of Philip HI. (le Hardi) 
and great-grandson of St. Louis, the crown of France, 
though so greatly enriched by the earlier Capets, had many 
great rivals, of its own creation in many cohos. Such weie 
the Capet houses of Burgundy, of Dreux and Brittany, 
of Alen^on, and of Bourbon, the last two descended, like 
the house of Valois itself, from St. Lonis, though, as to 
Bourbon, by a younger son. Valois, Maine, and Anjou 
returned to tho crown hy J’bilip VI.; Navarro was severed, 
being given to his cousin Phllit>. Many semi-indepondeut 
princes, not of the royal blood, still existed, as the counts 
of Flanders, Montmorency, Foix, Armagnac, &c. The last 
two were the great houses of the south of France. Tho 
kings of England, Provence, Navarre, and Majorca, the 
Duke of ].orralne (a vassal of tho emperor), and Uie popo 
(for Avignun and tlie Venaissin) also ludd large portions of 
the country between them. Edward IIL of England, 
indeed, claiiued all France by right of his mother. Isabella 
would in England have prabably succec^d to her brothers; 
in France the Salic law was supfwsed to bar her right. 
Edward claimed that his birth in the life-time of hia 
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4;rondIather (Philip IV.) did away with the defect of iuherit- 
4 ince. The p<irleme.nt solemnly decided against him. and 
Philip of Valob was crowned king of France. Besides 
being heir throngh Philip III., Philip of Valois had mamed 
Joan, the daughter of I^ouis X., who would have been heiress 
•of the crown bad it not been for the Salic law. as above 
mentioned. Edward of England's exclusion made the 
third such referenco to the Salic law within twelve years; 
and this law was now clearly establibhed. 

The lung war began—that fearful conflict which ^^r. 
Orcen, in his picturesque way (“ Short History of the 
English People**), called the Uundi’cd Years* War. It 
exhausted both Franco and England. The battle of Crccy 
in 184G, the fall of Calais the same year, and the plague 
in 1348 crashed the unhappy Philip. His son, John II., 
was yet more unfortunate. He thought to get money 
•easily by improving on the pernicious example of bis 
micestor Philip IV. Ho debased tbe coinage in a manner 
before unknown, and then instead of seizing the Jews* 
treasures he seized tlieir debts, (!) and by royal ordinance 
all those who owed anything to the Jews paid to the 
king, whose receipt alone was valid. The ruined Jews 
left the kingdom, all wbo could; and as all the foreign 
trado was in their bands the country soon fell Into com¬ 
plete mUery. The states-gcneral were convoked, and the 
linn attitude of the tUrn etai would almost lead one to 
hope that out of this evil might arise tbe great good of 
the re-establishment of tliu aucieiit political asseniidy 
of the fr(*e Franks, like that from which tlie English 
witan and later the English Parliament had arisen. The 
opportunity w'as lost, however, and the outcome of the 
assembly was tbo adoption of thu hateil gabelle or tax on 
salt, so long one of tlio termrs of the Fiench poor. The 
general discontent grow, and the tyrannous proceedings of 
the king led some of the great nobles to feel for tbe com¬ 
mon people. The dauphin invited a few of these to confer 
with him at Rouen, and John 11., with a retlned treachery 
probably peculiar to himself, availed himself of tins oppor¬ 
tunity to wnzo and execute them nil, save the King of 
Navarro, whom ho Hung into prison. The agony of the 
•dishonoured dauphin was intense. The Black Prince of 
England and the regent of Navarro at once advanced, and 
their bloody victory of Poitiers placed southern Franco at 
their feet. Nearly all the cliivolry of France there perished, 
and King John was dragged to London a prisoner. Tlie 
Black Prince, then only twenty-six, was very respectful to 
his royal captive, served him bareheaded, &c.; but mean¬ 
while the English ravaged France, and the states-gencral 
were almost at tbe cud of their resources. The Dauphin 
■Charles broke all tlio oaths he had sworn to the states- 
gencral to secure their 8up])ort us soon as he was freed 
from their presence, recalled his evil counsellors, and re¬ 
sumed the methods of John II. 'J'hercnpon Paris, with 
blue and red cockad<'s, made of tbe city colours (afterwards 
with the white of Franco to beemne the famous tricolor), 
rose and executed the worst of them. The nobles retaliated, 
and there began a furious civil war between the peasants 
(with whom were the bnrghcrs) and the nobles. This was 
called (from a brutal proverb of the nobles about Jacques 
Bonhomme ** being ra^o to pay his gabelle) tbo Jacquerio 
(1856). It was some time before the infuriated peasants, 
who committed horrible crimes whenever they got the 
upper band, were brongbt again into submission. Two 
years later, In 1860, John II. was restored to the afflicted 
country, iu exchange for Guionno, Poiton, Gascony, Calais, 
&c., and 8,000,000 crowns, Edward III. of England re¬ 
nouncing claim to the crown of France. This was tbe 
treaty of Bretigny. To raise the ransom the wretched 
peasante were again fleeced mercilessly | yet John gave 
away to his son Bhilip the duchy of Burgundy, to which 
at this moment he succeeded, instead of using it as a 
means of payment. Finally, the king, utterly broken, 


thought to make a decent end by joining one of the last 
Crusades. Hardly had he taken the cross, however, than 
he learned that his son the Duke of Anjou, left as hostage 
in England, had escaped, forfeiting bis honour. John at 
once set out for England to make good his son*s breach of 
faith, and died honourably iu captivity in 1864, at Lon¬ 
don. Charles V. (le Sage) succeeded him; and bad as his 
regency had been, ho was able, especially with the help of 
Du Gueselin, to restore the fortunes of France to a great 
degree. Both the Black Prince and his father Edward 
shortly afterwards died, and by a mixture of sagacity and 
boldness Charles recovered loss after loss, till at the end of 
1877 the English had only Calais, Bayonne, and Bordeaux 
left in France. This troublesome time is that which is so 
vividly brought before us in the later pages of Froissart. 
In 1880 Charles was succeeded by his son, Charles VI., a 
boy of eleven, and the country suffered much from thu 
contests of the gi'eat nobles for the regency. The king's 
uncle, the Duke of Anjou, was named as heir to the crown 
of Naples by the. infamous Queen Joanna, murderess of 
her husband. She was herself shortly after murdered by 
her paramour. Raising a Fi'cnch army, Anjou invaded Italy 
to recover his h<»ritage, and perished there miserably with 
his army. ('This Charles of Anjou, son of John IL, must 
not bo confused with the Charles of Anjou, brother of St. 
Louis, who won the kingdom of Sicily by the battle of 
Grnndclla in 12CG, and in whose time the terrible Sicilian 
Vkspeks occurred, 1282. The infuinons Joanna was the 
last successor of this first house of Anjou, which had been 
reigning in Naples for over a century.) Charles VI. 
seized the reins of government vigorously on arriving at 
manhood; but suddenly the king's brain gave way, and 
the necessary regency fell to the queen his wife, Isabella 
of Bavaria, aff able but dissolute woman, and to his 
brother, the Duke of Orleans. At this time the most 
powerful subject of France was the Duke of Burgundy. 
This duchy had reverted to the crown in 1461, and 
Philip, son of John II., received it from his father. The 
new duke married tbe heiress of Flanders, who brought 
him, as w'cll as that rich province, Fmnche Comte, Artois, 
&c.; and these vast possessions the astute duke found 
means to still further augment. His sou, John the Fear¬ 
less, now came forward to contest the regency with Orleans 
and the queen, and began by causing Orleans to be assas¬ 
sinated, and then publicly avowing his crime (1407). The 
eldest son of the murdered Orleans married the daughter 
of the powerful Count Bernard d'Armagnac. D'Armagnac 
immediately raised a party to support the cause of his 
son-in-law, and there began the terrible civil war of the 
Armagnacs and Burgundians. Both parties committed 
the ci'ime of calling upon the English to enter France. 
Just as the Armagnnc faction got the upper hand, Henry V. 
of England flnished his preparations and landed at Horfleur. 

Even if Edward HI. had hod some sliadowy sort of 
claim to the French crown, Henry of the Red Rose had 
none whatever. His title to tbe English crown rested, 
like his father's, merely upon a parliamentary election, and 
in no way could he justify the challenge on the French 
crown which he now made. The brilliant campaign of 
Agincourt at once showed his military power (1415); and 
returning next year he liad France at his mercy, after a 
brief struggle ending in the stem siege of Rouen* Henry's 
victory was secured by the support of the Borgundiau 
party—for the dauphin had caused John the Fearless to bo 
entrapped and assassinated, and tho new Duke Philip was 
full of revenge—and consummated by his marriage with 
tbe daughter of the poor mad King of France. In onr 
day no one would willingly wed tbe daughter of a madman, 
but then such things wore not considered. (The lament¬ 
able result showed itself in the weakness of Henry VI., 
and ended in the fearful struggle of the Wars of the 
Roses.) Henry V. was named Regent of France during 
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tlie rif« of Charles VI., \rith the succession to the French 
crown at his dent)]. (Treaty of Troyes, 1420.) But a 
sadden illness struck him down, and he died in Paris iu 
1422, leaving his boy of nine months old heir to a long 
life of miserable struggle in France and in England. The 
poor mad Charles VI. passed away in a few months after¬ 
wards. Ilie almost incredible tale of disaster on disaster 
which befell the English, and of victory on victory which 
raisod the new king, Charles VIL (the Victorious) from a 
prince witliout land, followers, or resources, to the full 
)iower of a king of France, before whom his foes were 
driven out of every town in the country save Calais, is 
bound up with the fortunes of Uio heroic Joan of Arc. 
When the Maid of Orleans was burned at Rouen as a 
sorceress, to the everlasting disgrace of England, Burgundy 
was shocked into his senses, and rallied to his king to help 
to drive out the English, whom he had so lung wickedly 
assisted. Charles the VicturiouR suffered from the cease¬ 
less intrigues of his son I^mis, whom at lost he endeavoured 
to arrest, but Louis fled into Burgundy. From tiicneo he 
edit out spies, and as the old king thought (rightly or 
wrongly) poisoners also. He refused nourishment, dread¬ 
ing the villany of his unnatural son, or it may be that food 
was by order of the latter withheld; bo it one way or the 
other, Charles Vll. died practically of starvation iu 1461. 

The man who now succeeded to the throne (Louis XI.) 
is known to Englishmen by Sir Waiter Scott's marvel¬ 
lous portrait of him in Quentin Durward," perhaps better 
than by more sober history. His unrivalled cruft, ins nn- 
Rcrnpulous lying and cheating, his cold-blooded cruelty, 
coupled with considcrnblo personal cowardice and gross 
superstition; his use of inferior agents, such as his barber, 
Ac., for great state purposes—arc well known to uh. 
Nevertheless all must admit that, if a great villain, ho was 
a great king. By the close of his reign he had practically 
overthrown the feudal system. Burgundy hud fallen, and 
the bulk of it was united to France; IVuvcncc was gained, 
and all the great fiefs were eitlier absorbed or so weakened 
as afterwards to be easily conquered. France became a 
whole, and its king to possess an almost unlimited power. 
Louis protected the new arts of printing, Ac., which arose 
in his rcigu, but at the same time he laid the foundations 
of that absolute authority which under different sncccssurs 
was to cost France so dear. 

Charles Vlll. succeeded liis father in 1488. IBs elder 
sister, the lady of Beunjeu, regent, arranged the king's 
marriage witli Anne, heiress of Brittany (though both he 
and she were nominally married to others), whereby tliis 
province, too, became French. Cimrles found himself the 
most powerful king in Europe, and as soon as lie was old 
enough to conduct an expedition, sot out on bis famous 
expedition to Italy to enforce that claim to the kingdom 
of Naples which the crafty policy of Louis XT. Iiod gradually 
built up. The exact claim was upon the will of the lato 
King of Naples; tlie truth was that Charles relied upon 
his great force. Already two houses of Anjou had lield 
Naples, and ever since the time of Charles tlie Great Italy 
bod been looked upon as a natural prey of France. 
Charles had the most extraordinary success in the south, 
bnt In a campMgn ho had to luidcrtake against a northern 
confederacy of Italian princes he was so roughly handled 
(at Fornovo) that, though victorious, he was glad to retreat 
to Fmnce (1405). He was preparing a second invasion 
when he died in 1498. 

As he left no direct heir bis brother-in-law, the Duke of 
Orleans, snoceeded as Louis XII. Tlie duke was grandson 
of the brother of the poor mad king Charles (Charles VL), 
and had been forced very unwillingly by Louis XL (grandson 
of Charles VI. himself) to many l4>aia' daughter Jeanne, 
a princess entirely destitute of personal attractions. Louis 
XIL desired to be free from her, and desired also to retain 
Drittany, where the queen-dowager now ruled as sovereign 


duchess. He therefore procured a divorce from Jeanne of 
France and manied Anne of Brittany, his relative the late 
king's widow. To coax the infamous Borgia pope (Alex¬ 
ander VL) to grant the dispensation for tills he cmatod his 
equally infamous son (Ciesar Borgia) Due de Valeutinois. 
The alliance thus begun led on to other plans. Louis 
claimed Milan as grandson of the Duchess Valentina Vis¬ 
conti, and invading Italy he conquered the Milanese, with 
Borgia's couuteuanuc. He also imitated Cbailes VIIL and 
Charles of Anjou in a tliird successful Frencli raid on Naples; 
and he completed tlic imitation by an equally speedy third 
rctroat from the new cxinquest. The jiowerful Ferdinand of 
Aragon fell upon him just as Popo Alexander died and 
[)a3sar Borgia lay dangerously ill (1504). A few years 
,ater North Italy revolted from France, and as Pope dulius 
n. saw lit to break the alliance with Ixiuis (the famous 
league of Cambru) and join with Venice and Spain to 
aid the insurgeuts, the Frencli king took coiiusel with tlie 
clergy, and it was unanimously resolved tliat in (uortain 
cases it was lawful to make war on the pope, and that thi.s 
was such a case. For the limes this was a remoi'kable 
decision. At first all w'cnl well; but by 1511 fortune 
hod clionged, and it was necessary to uvaenate Italy, and 
to hastily patch up iilliances with the enemies presKing 
Franco on evi ry side. Louis, now a widower, married Mary 
the sister of Henry Vlll. of England, and engaged to pay 
England an indemnity of 100,000 crowns for ten years. 
Tins induced that king to withdraw his troops, which, by 
the battle of Spurs (Ouinegahte) hu<i just suceessfully begun 
tlieir expedition against France. Ferdinand of Aragon was 
pacified with the promise of mniTiage for his grandson with 
>nc of the Freneh princesses and the cession of the claims 
on the Milanese and on Naples. Hardly had I^onis, wlio 
was fifty-three, received his girl-wife of sixteen than lio 
died, leaving tlie crown of France once again without direct 
heirs mule. 

FraneiR, duke of AngoulSnjo, was the nearest relative of 
Louis XIL, and hod fortified his claim to the crown hv 
marrying the king’s daughter Claude. Francis L was de¬ 
scended, like Louis XII., from the Duke of Orleans, brother 
of Charles VI. In England (Henry VIIL), Spmn (Charles 
V.), and Fraue4! the royal power was almost at its culmi¬ 
nation. The three monarelis were young, cblvalrons, and 
during. Will) such elements adventures could not lack. 
Francis I. at once dashed upon Italy to wipe out tho French 
disgrace, tho famous Bayard being among his generals. 
Thu victory of Marignan ga>e him tho ^lilauese (1515). 
Francis now stood for election to tho empire, but Charlen 
of Spain carried off the prize*, to bis extreme indignation 
(1516). Eacli king at once raist'd claims agoitrst parts of 
his rival's dominions, and each alike looked to the brilliant 
young King of England as tiic means of conquest. Francis 
invited Henry Vlll. to the magnificent conference called 
tbe Field of the Ciuth of Gold (1520). Charles secretly 
won over Wolsey by tlie promise of a cardinal's hat. The 
latter was again lliu victor, and Henry joined Charles in 
declaring war on Francis. The latter desperately rmsed 
inumy by the sole of offices, a fatal habit which clung ever 
after to tlic French kings till tho Revolution. But all his 
treasure could not repair the loss of tho Constable of Bourbon, 
driven into the arms of Charles V. by tlie persecutions of 
tlie qumi-mother, whom he had enraged by declining to 
many her [see Bourbon], and of Bayard, slain in Italy. 
In vain the king himself headed Ids armies; ho was beaten 
and captured at Favia (1525), and sent to Madrid a pri¬ 
soner. He was not set free by tlie emperor till be liod 
resigned to liim all his Italian claims and the duchy of 
Burgundy, pardoned tho Constable of Bourbon, and pro¬ 
mised to many Charles' sinter; and even then he liad to 
leave his two suns as hostages in Spiin (1526). It is 
hardly necessary to say tliat onco in France the king threw 
aside his oaths, and souglit alliances right and loft. Henry 
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of fii;;ntcne(l at tlio emperor’s power, angry more- 

over at liis conduct relative to the divorce, bo desired by 
1 lenry, fi-oin Catharine of Aa*ngon (Chiudes’ aunt), supported 
Francis with money for a fourth Italian campaign. Except 
that the king was not made prisoner tlus was even more 
<lisaK(n>us than before. But the emperor, on his side, was 
crippled by these successive wars, by the invasion of the 
'rnvks, end by the risings of the Protestants in the great 
Ut'furmatiou recently begun by Luther; and both princes 
gladly agreed to the “ Ladies' Pence,” which Francis’ mother 
(Ixmiso of Savoy) and Cliurles’ aunt (Margaret of Austria) 
arranged togtithcr at Camhiui. Francis recovered his sons 
on payment of a heavy ransom. The religious persecutions 
which defile the names of Henry Ylll. and Charles V. also 
sully that of Francis. Ilnudiuds of lluguenols were thrown 
into prison, and w'vrral were burnt at the stake in the 
king's ])rcsen<!e. Rut Calvin, wJio dedicated his “Insti¬ 
tutes of the Cliristian Itdigion'' to the king, opened the 
eyes of Francis, who was already much shocked by tlio 
scenes at the stake, and ho issued iin edict of tolcratluu. 
Yet in l/)d(i In: perinith^d great cruelties agiuust the Pru- 
tcstaiuts of Vaud. Theso frequent changes were matnhed 
by those in the sphere of politii'S, where Spanish invasions 
of Franco were snccfi-dcd by treaties and effusive meetings 
uf the life-long rivals, to give place to fre&ii liostiiitics and 
fresh reconciliations. Tljcre seems little doubt but that the 
Dauphin Francis was poisum'd by Die contrivanee of tlie 
i'ni])eror, yet the latter recognised his brotlior, th<J Duke of 
Orleans, as heir to Milan utter hiinself. The utter faith¬ 
lessness of tiin time is disheju'lening to witness, and it is 
with relief that one arrives at the end of it with the death 
of Francis in lf)47. (llenrv VIII. died in llic same year, 
(Uiarles V. not till 15,jM.) Francis I. is called the “father 
of letters,” and certainly his protection of (ho brilliant, if 
irreligious, culture uf the Ikiiiaissanee would merit the title. 
But his degradation of tlie purlnnenty his illegal taxation 
by the sale of ofllces, and the beginning of tlie public debt 
by the “ perpetual annuiticH on the Hotel de ViUe,” and 
above all the false gallantry wliieh he encouraged, pro- 
fiiundly corrupted Ins kingdom. Fioin his reign How many 
of the miseries of France. 

Henry 11. succeeded ids father, and on his death, in 
1.5.")7, by an accident at a tournament, his sons Francis 11. 
(who married the Princess Mary of Scotland, afterwards 
Queen of Scots), Charles IX., and Henry 111. siuMJcssively 
reigned. Ilie real power lay greatly in the hands of the 
famous Catherine de Medicis their mother, wife of Henry II., 
and niece of the pope Clement VIT. (Medici). It was this 
terrible woman who brought about, in Charles’ reign, the 
religious war, ending in the muhsacre of Su Bartholomew 
in Paris, under the fanatical Catholic leader the Duke of 
Huisc—a massacre imitated in other towns of France 
till not less than 80,0U0 Huguenots lind fallen (1572). 
Henry III., when he ascended, plunged the court into the 
most shameful vices; but at least he sought to moderate 
the religious hatred which raged so tiercidy. Guise re¬ 
torted by superseding the king’s autluirity in founding the 
“ League,” to whieli association he summoned every true 
Catholic to belong for the support of his faith. The king 
WHS forced tlierefore to put himself at the head of tiio 
League; but he bided his time, and in a few years found 
means to roYciige himself u])on the duke fur his continued 
o|>eu assamptiou of authority by tlie assusBlnation of tliat 
jiowcrful prince (1587). Ahsassination is proverbially a 
two-edged weapon, and few were surprised when tlie king 
fell next year by the hand of the Jesuit Cldment (1586). 
^Vith him, to the relief of France, ceased the house of 
Valois. A list of those princes follows:— 

Uoust of KflfoM.—Philip, count of Valois, grandson of 
Pliilip III., and ^ of a younger brother of Philip IV., 
ascended as Philip VI., tlie Fortunate, 1826; Jolm IL, 
the Good, son, 1850; Charles V., tlie Wise, son, 1364; 


Chai'ics VI. (grew insane), son, 1380; Charles VII., 
the Victorious, Bon, 1422; Louis XL, son, 1461; Charles 
VllL, son, 1483. Louis, duke of Orleans, great-grandson 
of Charles V., and grandson of the brother cf Charles VI., 
ascended ns l^uis XIL, the Father of his People, 1498. 
Francis, duke of AngoulOnie, great-grandson of another 
brother of Charles VI., ascended as Francis L, the Fatiier 
of Letters, 1515; Henry II., son, 1547; Francis II., son, 
1559; Charles IX., brother (Catherine de Mddicis, bis 
mother, regent), 1560; llumy 111., brother, 1574, assas¬ 
sinated 1589. 

Two princes, Henry dc Bourbon, prince de Coudd, and 
Henry dc Bourbon, king of Navarre, were alike descended 
from Robert of Clermont, youngest son of St. Louis 
(Louis IX.) They had fought side by side under Coligny 
in the first war of the League, and each had seen Ins 
father slain by the Catholics. The claim of the King of 
Navarre was the belter, and ho it was who founded the 
long line of Bourbon kings of France as Henry IV. Ho 
had married Margai^et, sister of the three last kings, and 
jirobably this union alone saved Lis life in tlie St. Bartholo¬ 
mew massacre. Bui he had to conquer his crown before 
lie could wear it. By the closing years of tlie reign of 
Henry Ill. eight civil wars had already desolated France. 
Coiidd had fallen in the lust one. The League, aiming at 
nothing less tlian the extermination of Protestantism, 
had oven attacked the king himself, and Henry HI. had 
culled Henry uf NavuiTO to his asBiBlanco in his oxtremo 
])eril. When besieging Paris he was nssasRinatod. Tlio 
League at once numInat(Ml the cardinal Charles of Bourbon 
king; and while the university denounced Henry of Na¬ 
varre, Pope Sixtus V. excommunicated him, and Philip II. 
of Spain supplied his enemies with money, demanding tho 
crown for his dauglitcr tho Infanta Isabella, niece of tho 
llireo last kings, tho Salic law to be sot aside in her favour, 
and some French iiubleiimii to be choseu by Philip as her 
husband. But tho parlcnient of Paris boldly urged 
the sanctity of Die Salic law before the states-general, 
convoked to elect a king, and protested against the in¬ 
troduction of any strango house; and at the same time 
Henry, with the words “ Paris is well worth a mass,” con¬ 
sented to become Catholic. The people were only too glail 
to welcome tlie cessation of discord, and the gates of Paris 
were thrown open to receive him. The popularity of 
Hcnr}' was enormous, and has lasted till onr own day. He 
hastened to promulgate Die famous Edict of Nantes (1598), 
whicli granted liberty of religious faith to tho Protestants; 
and it is probable that in his heart the good king did 
not greatly change his faith. Henry divorced Margaret 
of Valois, whose married conduct was certainly bad enough 
(though probably not worse than his own), and married in 
1600 Marie doMddicIs, niece of Die Grand-duke of Tuscany. 
It w'as by Diis second wife that he had Louis XIII. In 
every way he sought to make the evil times of the Valois 
forgotten. Bridges wore built (tho Pont Neuf at Paris still 
stands), roads made, silkworms and mnlherry trees im¬ 
ported in the south, and France sprang with rapid leaps 
B'oin out tlM long miseries of civil war to a prosperity 
hitherto unfclt. “ Before 1 die,” said the good old king, 
“ I hope to see every peasant with a cliicken for his 
Sunday’s dinner.” His dose friendship with our “good 
Queen Bess,” and his firm faith in the groat qualities of 
his friend and minister the Due do Sully, also aided him 
in many successful enterprises, and bis surname of the 
Great was fairly earned. ,In tho midst of this overflowing 
love and admiraDou from his grateful subjects the king, 
whose strict adherence to Catholicism had long been sus¬ 
pected, was assassinated in his coach by a fanatic named 
Bavaillac (IGIO). The kind-hearted kingwas going to pay 
a visit to the Duo de Snlly, who was nnwell. The despair 
of France cannot be exaggerated. On all hands the cry 
rose, “ We have lost our father 1 ” 
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With Louis XIII. And his p^at minister (or, one shoald 
rather say. master) Ricliclieti, modern French history 
begins* The ciiivalrous fignre ol Henry the Great closes 
the Keoalssance. Richelieu aimed at power, and his 
unrivalled genius raised France to the leading place in 
Europe, and the monarchy to an uncontrolled and almost 
despotic BUpremney. In the present cursory sun'ey of 
the great field of French history further details are in¬ 
admissible. Kaeh monarch is treated of in detail in the 
article under his name. To these articles the reader is 
therefore referred. Louis XIV. (fe Grand Monurijve) 
euceecded his father in 1648 when only five years of age; 
his mother, Anne of Anstrifi, and Cardinal Mazarin wield- 
itig tho supreme pow'cr. The extraordinary civil war of 
the Fronde disturbed the early part of the reign, but ns 
soon 08 the king was old enough to govern, the country 
rapidly grew united, and under the wise adininistmtion of 
(ho great Colbert improved every year in its commerce and 

manufactures. Unfoiiunatclv Louis lent himself to vast 

» 

Kchemos of conquest, elsewhere described [sec Louis XlV.l, 
which tiiough at first Miecessful proved disastrous in 
their results by the close of his hiiig reign. Among other 
misfortunes duo to this king was the revocation of the 
Edict of Nantes in 1685, which drove out the Frotestaiits 
with their silk and woollen manufactures, &c., to neigh- 
l)ouring countries. At the time the splendour of tiic 
court and the success of the administration of Lotiis XIV. 
blinded men t<p what we now see was tlie inevitnipla ruin 
of the monarchy. One phrase of his, LVtat e’est moi,^' 
is sufficient to condemn his policy. Accordingly when his 
treobures were exhausted and his own vigour gone disasters 
began; from 1702 onwards Mmlborotigh and Kugeno in- 
fiicted defeat after defeat upon his ariiiies, and llie home 
Affairs of France sank into confusion. Tho death of Louis 
XLV. wus an oceasiun of rejoicing. His youtliful great- 
grandson succeeded liim ns I/)uis XV. in 1715, the regency 
l>eing given to the Duke of Orleans, tho late king's nephew. 
“The regency” is proverbial for an extremity of licentious¬ 
ness probably never greatly surpassed. It was in this 
miserable time that Law's project of a hank to pay off by 
its notes the debt of the nation and reimbuise itself by the., 
profits, brought the country to the verge of ruin through 
tho insensate speculation it aroused. The personal im¬ 
morality of Louis XV. marks probably the lowest point 
ever reached by a king. He was utterly careless about his 
kingdom, a favourite expression of his lading, “ It will last 
my time.” The business affairs of the country were left 
to Cardinal Fleury, to the Marquise de Foinpadour (tbe 
king's mistress), finally to aixy one who could get money 
for the king and his court. When Louis XV. died, worn 
out by vice, tho prosperity of tlie country had long ceased; 
and tbe teachings of Voltaire and of Rousseau, though so 
different in their tendency, had alike the effect of bringing 
men to their senses and preparing for that great Revolution 
which alone was able to clear the polluted air. From tlie 
accession of lyonis XIIL, in 1610, to the death of Louis 
XV. in 1774, nearly a century and three quarters inter¬ 
vened, and this long time was covered by only three reigns. 

StaU of France before the lU.voluium»^'ihe population 
of France previously to tho great Revolution was politi¬ 
cally divided into three classes, called etate^ or states—the 
clergy, the nobility, and the commons, or tiers etat, Tho 
nobility of France was exceedingly numerous; for not only 
all tho children of a noble belonged lo the class of their 
father, but that class w’us continually increased by tho 
creation of new nobles. There were about 4000 offices or 
places in tbe country which conferred nobility, the members 
of which possessed great privileges. The tlurd class of 
tlie inhabitants of France comprehended the whole pojiu- 
lation, except the nobility and clergy, and constituted 
somewhat more than 87 per cent, of the whole. Tho tiers 
dtat were crushed by the burden of a most injudicious 


taxation, the weight of which pressed almost exclusively 
on them. Tin’s W'os rendered still more intolerable by 
tiio grossest abuses of tho manorial jurisdiction. A con¬ 
sequence of all t liis was the greatest tniscry among the people, 
and tt deeply-rooted hatred towards the higher classes. 

The revenue was derived from direct and indirect taxa¬ 
tion. The direct taxation consisted—Ist. of a land-tax 
called taille^ levied only on tlio lands bidonging to tlie 
non-privileged cl.asses; 2n(1, the capitation, to which all 
classes were equally subject; 8rd, a property tax, princtpully 
assessed on lands. These taxes were in many rcsjiects 
very oppressive. But the indirect taxes were still more so. 
Tiiey consisted—Ist, of customs levied not only on goods 
imported from abruiul, but on those which passed from one 
part of Fiance to auotner; 2nd, of the monojioly of snuff and 
tobacco; and 8rd, tlic monojtoly of salt. This last was a 
complete fiscal tyranny, both in its nature and in its mode 
of collection. The oppression caused by this system of 
taxation was inr.ri'oscd by the custom of fanning out tlie 
indirect taxes, and by the injudicious corn laws. 

The revenue extorted from tlie jicople by this system of 
taxation w.as squandered in the most profligate manner, an»l 
no account wits ever rendered, l^mis XIV. tnid Louis W. 
sliaineleshly paid tlielr courtesans and favourites out of tlie 
public purse. Louis XVT., on whom tlie stonns of popti- 
iiu* indignation subseijiiently fell, was not ouly personally 
pure but severely economical. 

I'he royal power, wliich had at first been limited by tlie 
feudal institutions, gradually became absolute. The meet¬ 
ing of tlic states-general {e.lats tfcneraux) had been discon¬ 
tinued since 1614. Tiic offices of state and of justice, all 
(so regulated as to give the people us little voice as possible 
in the national affairs, were either hereditary or acquin^d 
by purcimse, tlie purchaser of courbe subsequently making 
good his expense from such profits as he could extort from 
bis office. Hence arose a smotlicred indignation, which 
showed itself before the close of tho eighteenth century, in 
the terrible revenge of the great Revolution. 

I^uis XVI. was the grandson of Louis XV. A good 
and amiuble person, extremely dull and shy, unable to 
gi’asp an idea even when it was set before him, he was the 
worst possible king for the critical times in which he found 
himself. The want of funds grew so great that tho most 
ordinary exjienses of the court could not bo defrayed, and 
it was in desperation, after minister hud succeeded minister 
and the deficit still grew greater, that Culonne determined 
to call together the chief men of the kingdom to adviso 
with him, a step taken by Henry IV. in a like emergency. 
Thu minister s plan was u general taxation without privi¬ 
lege, the nobility and clergy paying as W(41 as tho tiers etal. 
Events now' moved rapidly as follows:— 

1787. "I'hc Mcetingof the Notables, dissolved the same 
year, after abruptly rejecting Culonne's proposal and driving 
him into exile. 1789: Tlio states-general, the ancient 
assembly of the kingdom, consisting of the deputies of the 
nobles, clcr|;y, and of the tiers etat or commons, were called 
together at tbe urgent request of (he parlemtni. The tiers 
etat with such deputies of the clergy as chose to join them 
(none of those of the nobility at first accepted the iiivitatlon\ 
soon voted themselves the supreme legislative body, under the 
title of the National Oonstitutent Assembly. In this year 
the division of the kingdom into departments was introduced; 
tho Bastille fell; and first the Assembly and then tho king 
removed from Versailles to Furls. 1790: Hereditary no¬ 
bility and titles of nobility were abolished. All the nobility 
“emigrated.” [See Emigreb.] 1791: A new constitution 
was promulgated by tho Assi'mbly: France was declared a 
limited monarchy. Tlie king attempted to flee from France 
but was captured at Varcuiies. Tlie l^egislatire Assembly 
met according to tho new constitution.^ 

1792. The royal authority was suspended by tho Legis¬ 
lative Assembly. After the riot of the lUtb of August the 
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kin^ WAS thrown into prison, nnd the nation was invited ' 
to elect a National Convention, nnd determine on the form 
of tho government. The Convention met in September, 
and proclaimed a republic, and the king was tried for high 
treason. 1798: Louis XVI. was executed in January, 
Mario Antoinette in October; the Girondins also in October. 
The Reign of Terror hud begun. Tl)e constitution of the 
republic was completed, but it was determined that the 
Convention should continue in power till the end of the 
war. In 1794 tho Revolution continued to cat its own 
children.** The llebcrtists were executed in March, the 
Dantonists in April. Robespierre was now supreme, but 
in July his turn too came, and with the tyrant*H deatli tho 
worst of the Revolution was over. In 1792 war had be<m 
declared on Franco hy the rest of Europe; in this year (1704) 
the armies of the Republic began to be everywhere victori¬ 
ous, and in 1795 peace was proclaimed. 

A DOW constitution was now substituted for that of 1798, 
u hich was found to be impracticable. The executive power 
was confided to a body of five, called the Directory. Two 
legislative bodies, the Council of Ancients and the Council 
of Five Hundred, wero constituted. Tho boy whom royalists 
called King Louis XVII. (son of Louis XVI.) died. 

In 1799 the constitution was remodelled: tlie Directory 
was overthrown: consuls for a term of years were appointed 
—Bonaparte, Si6yeB, and Dueos provisionally; then Bona* 
]iArto, Cambaedv^s, and Le Bruii; Bonaparte being tho 
First Consul with ^1 the eifectivo power. 

In 1802 consuls for life wore appointed—Bon.apartc, 
('nmbacdrbs, and Lc Brun. Finally in 1804, NAt'otKoir 
assumed the sovereign }>ower as emperor. 

Daring these changes the boundaries of France were 
continually extending. Between 1789 nnd the fall of 
Napoleon in 1814, France obtained sovereign power over 
vast territories, and practical supremacy ovi>r all Europe 
in addition, except England and Russia. Napoleon made 
his brothers or his friends kings of Italy, Spain, Holland, 
Westphalia, Sweden, &c. He presumed to tear up and 
n'make the map us ho would—the tale of arrogance is 
clhcwhere told in this work. In 1814 ho fell and was 
exiled to Elba. IIo escaped in 1815, and fought the won¬ 
derful campaign of tho “Hundred Days,” ending in 
Waterloo and his second abdication. Ho died a prisoner 
nt St. Helena in 1821. 

In 1814 Louis XVTIL, brother of Louis XVI., was 
restored by the united |M>wers. I’hc charter was granted 
in 1814 by this king, after tho cxilo of Napoleon to Elba. 
In 1824 Charles X., brother of Louis XVIII., succeeded 
liim. Ministerial incitpacity, general discontent, and 
excessive priestly inlluenco ehanicterized tins reign. 
Neither Cliarles nor bis brother could be brought to see 
that the old days of kingship were for ever past, and when 
Charles X., by a course of proceeding whicJi savoured too 
much of the old despotism, finally gave occasion for the 
outbreak which resulted in his expulsion in July, 18«3(), 
XA)uis riiilippe, duke of Orleans, accepted tho throne on 
constitutiouul principles. (He was the son of Kgalitu 
d'Orlcans, who voted for the death of his cousin Louis 
XVI.; Egalitd was the groat-graudson of the infamous 
Regent d*Orlcans of Louis XV^.*s iTign.) The hereditary 
peerage was abolished, and various reforms were made, 
tending to assimilate the government more nearly to that 
of England. By degrees the confidence of the people in 
the new king boenmo somewhat shaken, and many severe 
laws were passed. In 1835 the Due de Broglie, then 
prime minister, proposed a series of stringent laws against 
the liberty of the prtjss and against the independence of 
trial by jury; and he sncccedcd in carrying them in Spite 
of all oppoeiUun. Prosecutions against political offenders 
became frequent, ^^and much hostility an<l heart-burning 
arose. The king, however, being a man of ability, and 
having the tact to play off tlie leading Blatcsmen against 


each other, sncccedcd in consolidating his power, though 
not without repeated incipient insurrections, and many 
attempts on his life. The war in Algeria; the bringing 
back of the remains of Napoleon from St. Helena: the 
various marriuges by which Louis Philippe strengthened 
his family connections; the fortifying of Parh^—these 
formed some of the chief events of the reign. In the 
latter part of 1846 occurred the events connected with tlie 
marriages of tho Queen of Spain and her sister. These 
circumstances led to sumo estrangement between England 
and France, which lasted till the downfall of tho king. 

During 1847 demands for constitutional reforms in 
France became loud and frequent; but as public meetings 
for political discussion were prohibited by law, such dis¬ 
cussions were transferred to public banquets. These ban¬ 
quets became more numerous as the year advanced, and it 
^come at lengtli customary to omit drinking the king's 
healtli. In this year the war in Algeria was closed, by the 
surrender of Abd-el-Kader. Then came the eventful year 
1848. On 10th February, M. Dncli&tcl declared tliat tlin 
government would not only grant no reform, but would 
])nt down the reform banquets. This decided the fate of 
the king. Articles of impeachment against M. Guizot 
were brought in in tho Chamber of Deputies hy M. Odillon 
Borrot. Conflicts in Paris on the 22nd, 23rd, 24th, and 
25th of February took place, and tho government was 
vanquished. The king, tho royal family, and M. Guizot 
took flight; the proposal of a regency under the Duchess of 
Orleans was rejected, nnd a provisional government was 
established. Tho republic was proclaimed. The monarchy 
had again fallen. 

With XaoIs Philippe ends the long line of Bourbons, 
of which the following is a list 

UouKB of Bourbon .—Henry of Bourbon, king of Navarre, 
descended from St. Louis, ascended as Henry IV. (the 
Great) 1580; I.ouis XllL, son, 1610; Louis XIV. (le 
Grand Monarque), son, 1643; Louis XV., great-grandson, 
1716; Louis XVI., grandson, 1774; X^ouis XVII., son, 
nominally king on his father's execution, 1793; LonU 
XVIII., brother of Louis XVI., nominally king 1795, really 
restored 1814; Charles X., brother, 1824, deposed 1880, 
died 1886; “Henry V.,” Comto de Chambord, last of his 
line, grandson, never reigned, died without children 1883. 
Ixiuis Philippe of Orleans, descendant of Louis Xllt., 
ascended 1830, abdicated 1848, in favour of bis grandson, 
the Comte de Paris, who novor reigned.^ 

Tho Second liepublic.^Soon after its formation finan¬ 
cial afiairs assumed a desperate position; failures occurred 
all over France, and the operatives, urged on by theorists 
nnd by the numerous clubs which had now become estab¬ 
lished, clamoured for state suppoit. Many conflicts aroso 
out of this question of the state support of workmen. A 
National Assembly of 900 representatives met on the 4th 
of May; and soon afterwards an ad interim executive 
government was chosen, composed of Lamartine, Ledm 
Rollm, Garnier Pag&s, Arago, and Marie. This exeoutivo 
government chose a ministry, which was embarrassed by 
violent proceedings on the part of the working classes. A 
grant of 3,000,000 francs was made on tlie 15th of June 
to the national workshops; but as the government felt the 
necessity of putting an end to this system, the populace 
broke out into revolt, which led to conbiderablc carnage. 

During the month of September tlie National Assembly 
Bellied tile constitution. There was to be a president 
elected every four years by tho universal voice of the 
nation, and only a single legislative chamber, the members 
to bo elected by ballot and nniversal suffrage for the 
period of three years. Tho number of representativos was 
to bo 750. 

At the election of the members of the National Assembly 
for Paris in April, 1848, Louis Napoleon, nephew of the 
Emperor Nupolcon (being son of Louis, king of Holland), had 
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been retarned aa representative of tlie Seine by the extra- ' 
ordinarj number of 119,752 votes. The election of presi¬ 
dent was fixed for the lOtb of ^December, when he was 
chosen by nearly 6,000,000 votes. On the 20tb of the 
luune month he was duly inaugnratod by the National 
(Oonstitnent) Assembly, and took his outh to the new con¬ 
stitution. A ^eat struggle, however, soon cummenced 
between the different interests whicli the revolution had 
raised to importance in the state. The National Assembly 
did not appear disposed to abdicate its powers. It was, 
however, dissolved in Hay following, and the general 
election plnngod the country into a state of great excite¬ 
ment, for of the twenty candidates returned for tiie 
department of tlie Seine ten were socialists. The Legis- 
luUve Assembly met on the 2nd of June, and the spirit of 
party became extremely violent. lu the meantime Napo¬ 
leon was acquiring great popularity by his politic meas¬ 
ures, and during a tour tliroogh the provinces he called 
forth the most lively enthusiasm. Daring 1851 contests 
l>etwcen the legislative and executive powers frequently 
f>c('arred, and became more hostile as the period for the 
end of Louis Napoleon’s term of presidency approached. 
A great and final struggle was inevitable. The govern¬ 
ment not only contended with the Assembly, but with 
Generals Changamicr, Cavuignac, and others possessing 
great political infiuenco. At length the legislative 
Assembly, becoming alarmed at tlie attitude ossamed by 
the prince-president, sought to have an armed force placed 
at the disposal of its own president; but the motion was 
rejected by a small majority. An attempt was next made 
to determine the responsibility of the president and his 
ministers. 

The measures proposed were so Jiostilo to the govern¬ 
ment that Napoleon determined upon immediate action, 
and the memorable coup d'etat of 2iid December was llic 
resnlt The leading men of tho capital, Including Generals 
Chongarnier, Cavaignoc, Lamoriui^rc, and otliers, were 
arrested and the National Assembly dissolved. Troops 
filled the streets of Paris, firing upon men, women, and 
children, to strike terror into the people. Even with this 
it is surprising that few barricades were erected, and 
nothing like a determined resistance anywhere exhibited 
itsclt. The most reprehensible features in tliese transactions 
were the arbitrary arrest and depewtation of many distin- 
gnished personages, whose only crime was political hostility 
to the president imd his government There can ho no 
justification of Na^eon's treachery, though as extenuation 
may be urged tlie utter incapacity exhibited by the varloiu 
factions of which the National Assembly was constituted, 
and into which France was divided. On the 31st I)e- 
I’cmber, 1851, the people, by more than 7,000,000 votes, 
decided in favour of the continued mauitenancc of authority 
by Ixiuis Napoleon. 

In tlie following November (1852) the question of the 
re-establishment of the French Empire was submitted to 
the peoplo, when it appeared that 7,824,189 voted in its 
favour, and only 258,145 against it. Napoleon Ix’ing 
thus almost unanimously elected to the empire, on the 2n<l 
of December made bis public entry into Paris, and took up 
his residence at the Tuileries, under the title of Kapoleoi 
IIL (Napoleon IL was assumed to have existed in th< 
poor little King of Rome” who died in exile in Austria, 
the only child of the first Napoleon.) In 1854 Napoleon 
111 ., to whom a military sncccss was indispensable, joined 
England in a war against Kussia, terminated victoriously 
by the fall of Sebastopol in 1866. In 1859 one short 
French campaign freed Northern Italy from the Anstrian 
yoke by the victories of Magenta aud Solfeiino. Th< 
price fur this was the annexation of Nice and Savoy ti 
France. In 1862 Napoleon made the grave mistake ol 
undertaking an expedition to Mexico, in the course o; 
which the Archduke Maximilian of Austria was deelu' 


tmperor of Mexico. Tho enterprise was disastrous and 
cost Maximilian his life in 1864. The emperor never 
•ecovered Ills prestige. A grand International Exhibition 
copying the Eugllsh model of 1851) had been held in 
855, and this was repeated on a much more magnificent 
icale in 1867. But the nation, though prosperous, was 
uneasy and ashamed at having been for fifteen years the- 
prey of a group of adventurers. The dissipation of Paris 
as extreme, and speculation quite unbridliid. As a last 
’esource Napoleon determiued on another war. 

War with Germany and KatablUhiMut of another 
Vej>u5h'c.—While matters hud been thus proceeding in 
<>ance, what at first seemed a comparatively slight incident 
in a neighbouring country was destined to produce results- 
f the most tremendous character. Spain had been in 
want of a king for some time, and after a great deal of 
'ruitlcBS negotiation Marshal Prim at last announced that 
le had got exactly the right man for king, and that this 
perfect and most nnobji'ctionable candidato was Prince 
Leopold ot Hohenzollcm. 

Tims quietly and innocently was the match set burning 
which, in a few days, was to blow Europo into an explo¬ 
sion. The emperor had been so often cajoled and outwitted 
by Conut von Bismarck, the Prussian minister, that this 
time he was determined either to humiliate Prussia or to 
go to war. Tho Duke of Gramont was instructed, without 
asking explanations, without any n^course to diplomacy, to 
declare in tho Chamber that the German candidato mnsi 
be withdrawn or war would ho tlie consequence. I'lu* 
Prussian court at first treated the quarrel with indifierence, 
ind declared that the Spaniards were free to choose their 
\ing where they pleased, and that Germany was not con¬ 
cerned with the choice. But great exertions were made 
by the neutral powers, uiid especially by England, to get 
something done which might reasonably Siitisfy France. 
First, the prince’s father withdrew his son’s name; and 
then, in the Just resort, tho king was induced also to 
withdraw his countenance to the candidature of Prince 
Leopold. France liad got all, and more than all, that sho 
was entitled to demand. But tho emperor, after great 
hesitation, imp<dled by u small cliqno of favonrites, and 
possibly anxious as to the sentiimnits of his large army, a. 
portion of which had just voted against him, determin<*<l 
to make pea<‘e. impossible, and required that the King of 
Prussia should engage never again to consent to Prince 
Leopold being a candidate. Them could bo but one answer 
to such a demand, and on 15th July the emperor, amid thc- 
cnthnsiastlc acclamations of Paris and the apparent assent 
of tlie whole country, except a few Republican and liberal 
deputies and partisans, declared the war on which bo was 
bent. Marshal Lebccuftold him that France was perfectly 
prepared, and M. Buiiher congratulated him on the arrival 
of tho moment to wdiich for four years he had been looking 
forward. Before, however, a shot had been fired, Count 
von Bismarck complicated Ills position hy suddenly reveal¬ 
ing a seciet treaty, by whicli the emptier undertook to let 
Prussia arrange matters in Germany as she pleased pro¬ 
vided France was allowed to seize Belgium. Much angry 
correspondence followed, but in the end it became quite 
clear that Count von Bismarck Imd encouraged plots of 
the kind, and that tho emperor, while supposed to bo tho 
trusty ally of England, had secretly meditated to deal her 
honour and interests a deadly wound. 

Day by day passed after war was declared, and nothing was 
done by France. It was not nntU the 28th July that tho 
emperor arrived at Metz, and even then there was nttor 
inactivity. Tlie emperor had, in fact, learnt by this time 
that the whole of his military organization was rotten. 
Tlierc were no adequate sujiplics, no store of ammunition, 
and a largo portion of his force existed ofily on paper. He 
had four corps, under L'Admirnuit, Frossard, Do Failly, 
and Maci^liihon, on the eastern frontier, but not near enough 
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to support eacli otlicr; ho had Douay at Belfort, Canrobcrt \ 
AtChttlons, and Bazaine and the Guards at Metz, but he had 
not the military Bkill or the military reHources neceeBory to 
4 ;otrib!no the several portions of his army into an effuctive 
whole. For the mere sake of seeming; to do something he 
joined Frossard at Stiarbrllck, ponred a few shells into the 
town, and sent off a ridiculous telegram to the empress to 
say that his poor little boy had had a baptism of blood. 
And had picked up spent bullets in a way that made old 
soldiers shod tears of joy. Tliis was the first and last 
sneceKS he had to chronicle. Tlie tiny ufTuir at Soarbrlick 
took place on the 2nd of August, and on the 3rd the 
Gennans entered French territory. They had had nearly 
three weeks to collect their forces, and in tliis time they 
had got t<»gether 600,000; one anny, under Prince 
Frederick Charles, being stationed on the Moselle; one, 
under General Steinmetz, acting for the king, in front of 
t^anrhrtick; and a third, under t)ie Crown Prince, a little 
furtlicr south, on the Ijiuter. On Thursday, 4th August, 
the trwps of the Crown Prince attacked I)b Failly at 
Weissenbnrg, and although the Freueh, aided by the 
strength of their position, fought well, t hey were overpowered 
by numbers, and had to retreat. MacMnhon joined Dc 
Failly, and awaited the German attack at Woerth. Satur¬ 
day the Cth saw two enurmous reverses to the French 
Arms. At Woerth they were defeated w'ith such an utter 
rout that MacMnhon had only two regiments unbroken 
with him when he got to Saverne; and at Forbach, above 
Saarhrtlck, Fnissard sustained u defeat equally disastrons at 
the hands of Stoinmetz. The emjieror saw the vast import- 
nnee of the defeat of MacMnhon, and could only say, in 
telegraphing the disastrous news to Paris, that ^ tout pent 
B6 rdtablir.” During eight days there w'as a pause in the 
war, sjient by the emperor in liopclcss,helpless vacillation, 
until on the 12tli he appointed Itnznine generalissimo, and 
Bazaine decided to retreat with his large and splendid 
army to Chalons. But he did not net quickly enough, 
being greatly embarrassed by the presence of bis imperial 
master, whom he had mneh difficulty in getting off in safety 
to Verdun. On Sunday the 14th, although a portion of 
his troops had begun to move towards Verdun, a largo 
number still rested on the right hank of the Moselle, 
when they were attacked by Steinmetz and driven 
under the shelter of the fortidcatious. This delayed the 
retreat, and when, on the following Tuesday, the French 
army had got a few miles out of Metz they found their 
course barred by the ever-activo German cavalry, who were 
later in the day strengthened by the airival of a body of 
infantry, the vanguard of the great German army, which 
had been sent rapidly by Pont-k-Mousson to intercept 
Bazaine. The Germans, on this one occasion, liad a great 
numerical inferiority, and suffered terribly; but although 
they could not defeat the French, they entirely succeeded 
in their main object: they forced them to pause until the 
wholo German army bad come up. Bazaine detennined 
to fight, and on the 18th the great and bloody battle of 
Oravelotte was fought. When the day came to a close, 
Bazaine and the great army of the Rhine were imprisoned 
in the Rnes of Metz. 

When the disasters of Woerfh and Forbach became 
known at Paris, the excitement and indignation of the 
people were extreme. On the 9th M. Jules Favre proposed 
that the emperor should be ** recalled, as being incapable; ’* 
to which M. Granier de Cassagnac replied, that the leaders 
of the Left ought at once to be tried by court-martial. 
But the Chamber, although not prepared for extreme 
measures, determined to change the ministry, and passed 
a vote of want of conBdenco in hf. Ollivier; who, three 
weeks after he had declared that he entered on the war 
with a light heaity was turned out of office on account of 
the great calamities that war had brought on his euun- 
tiy, and slipped away into exile and merited obscurity. 


General Trochu, who was known as a strong opponent of the 
government, was culled to undertake the organization of 
the defence of the capital, and a few days afterwards was 
made governor of Paris. But the empress, who avowed that 
she was less afraid of the Prussians than the Republicans, 
would Itnvo nothing to do with a popular ministry, and 
placed at the head of nffiiirs a devoted band of Imperial¬ 
ists under General Montauban, count of Palikao. This 
precious Mtt of incapnbles set themselves energetically to 
two tasks. They invciiicvl the most audacious fulsohuods, 
devising one piece of good n<*ws after another, in order to 
bewilder and deceive Paris; and tliey forced MncMalum and 
the emperor to break up the camp at Chillons, and set off 
by a long roundabout to relieve Bazaine. When, on the 24th, 
the Crown Prince reached Chuluns with 160,000 men he 
found MucMahoii gone, and hastened after him. Mean- * 
time the Crown Prince of Saxony had been detached with 
00,000 men from before Metz on the same eivand. The 
Germans pushed on vigorously, while MocMahon, retarded 
by the utter inellicieni'y of nil his auxiliary seiTicoa of war, 
crept slowly along until he reached the Meuse, in the 
neighbourltuod of Sedan. The Saxtm army felt their way 
along both sides of the river, until on the 80th they sur¬ 
prised Do Failly at Ucmimont, and ntterly routing him 
drove him aemss the river. Fighting continued all the 
.31st, and on tlie 1st of Septcm!)er the great battle was 
fought which was to end the Second Empire. For some 
hours the French seemed to be successful, and the emperor 
hdographed to Paris that a victory might be expected; but 
tiio Germans were only holding the French in check until, 
willi their greatly superior numbers, they had surrounded 
them. The French were driven in confusion into Sedan, 
and the em]>eror detennined, against the entreaties of his 
officers, to send a flag of truce. A white duster, the only 
emblem that could be procured, was accordingly raised on 
a spear, and this rag w*as despatched to announce that the 
Emperor of the French, his marshals, bis generals, and hiz 
soldiers, were ready to capitulate. On the next morning 
he sought an interview with the King of Prussia, and had 
Wilhelinshdhe assigned him ns the scene of bis captivity. 
De Wimpffen, who had succeeded to the chief command 
after MacMahnn, who had been badly wounded, attempted to 
obtain terms, but the German commander showed him that 
be was utterly powerless, and insisted that the surrender 
must be unconditional. There was no help, and the great¬ 
est military catastrophe of modem time|kwas consoininated. 
A whole French army, numbering u^ards of 100,000 
men, waa at one stroke made prisoners of war, and all its 
materials of war passed into the hands of the enemy. 

When the news of this great disaster reached Paris a 
new government bad to be created. On Sunday the 4th 
Count Palikao went to the Cliamber and proposed that 
it should govern. Tho ultra-imperialists proposed that 
Napoleon IV. shonid ascend the throne; but M. Jules 
Favre would hear of nothing hut a republic, and Paris was 
of tlie same mind. The national guard assembled, and 
marched to impose its will on the Chamber; the troops 
fraternized; Paris was wild with delight; and before the 
evening there was a republic, there was a government of 
National Defence, headed by General Trochu, and eom~ 
posed of Jules Favre, Gnmbctta, tlules Simon, the veteran 
Cremitnx, and one or two others. The empress with 
some difficulty and risk escaped frr;m the Tuileries, and 
Bought refuge in England; while the senate, wliich had 
vowed to sit quietly awaiting the fate of martyrs, dispersed 
when it was ascertained that no one was taking the least 
notice of its heroism. But however bold were the resolves 
of the new government, nothing could avert tbe approach 
of the Germans, aud on the 19th September the invest¬ 
ment of Paris was completed. Jules Favre a day or two 
afterwords met Count von Bismarck at Ferribres; but 
although tlie representative of France was ready to do 
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everything else for peace, he would not yield territory; 
and Count von Bismarck would not bear of peace unless 
Germany was to get some advantage in her frontier de- ! 
fences in return for all that the war bad cost her. Strasbnrg 
was more especially demanded, and although Strasburg had 
been besieged by the Baduners since tlie 10th of August, it 
had not fallen, and M. Jules Favre declared himself uuable 
to surrender a French city still in Fi’ench hands. The 
iKigotiations were broken oif, and shortly afterwards, on 
the 27th September, Strasburg surrendered, as Toul, a i 
fimall fortress on the Nancy Railway, which had long | 
interfered with the German communications, had done four 
days before. On the 7th October Gambctta left Paris in 
a balloon, reached Tours, which had now become the seat 
of government outside Paris, and set earnestly to work to 
organise an army on the Loire that might relieve Paris. 
Had he been able to effect his purpose while Metz still 
detained 180,000 Germans round its lines, he might have 
accomplished great things; for tlie Bretons were fast arm¬ 
ing in the west, Garibaldi was in the cost fighting blindly 
for the universal republic, and Lyons and Marseilles, 
although doing little, and importing by their revolutionary 
excesses much bitteimess and division into the struggle, 
wore yet willing to obey the government of Tours. Jlut 
Bazoine could not, or would not, hold out any longer. 11c 
had made, In the beginning of October, a sortie, which 
was only foiled by the dauntless resistance of the Prus- 
eion laiidwclir; and he had, apparently with the con¬ 
nivance of Count von Bismarck, been trying to arrange 
that his surrender should be coupled with the restora¬ 
tion of the emperor —a project which fell to the ground 
on account of Its rejection by the empress. On the 
27th of October ho suri'endcnHl tincondilionally, and the 
whole anny of the Rhino, IdOjOOO strong, with a virgin 
fortress and cnonnons stores of nminnnition, were delivered 
over to the enemy. The army of Prince Frederick Charles, 
which had been bclenguering Metz, was thus set free to 
deal with the Frimch array of the I.oir(‘. The lionour of 
France demanded an investigation into so stupendous 
a surrender, and Marshal Buzaino was in 1873 tried by 
court-martial; having been adjudged guilty of not having 
done all that was required by duty and honour, ho was con¬ 
demned to military degradation and death. This was com- 
muted by Marshal MacMabon to twenty years' confinement 
to A fortress, from which, however, Bazaino escaped in 1874. 

Immediately aft^ the fall of Metz, M. Thiers Attempt'd 
to negotiate an anmtiec; but the attempt ended in failure 
as soon as it was known that during the nrmistico the Ger¬ 
mans would not permit Paris to ho rcvictualled. It may 
have been a mistake from a military point of view in tlio 
French not to have accepted an armistice, even on tlm 
terms on which the Germans would have granted it; hut 
there was violent opposition both at Paris and Tours to any 
concession to the enemy. General Trochu thereupon took 
the seDBc of Paris by a direct vote, and an ovcnvhelming 
majority showed that Paris was determined to support him. 
M. Gambetta, on his side, immediately showed what he 
had b^n able to effect by his energetic preparations. The 
army of the I/)ire advanced under General D’Aurellcs, 
forced the Bavarians out of Orleans, which Von cler Taim 
had hold for a month, defeated them at Coulmiers, and 
forced them to retreat until their junction with the Duke 
of Mecklenburg gave them temporary safety. D'Aurelles 
lost this golden opportunity of advancing on Paris, and 
remained inactive, owing, it is believed, to want of sup¬ 
plies, until Prince Frederick Charles had come up. Mean¬ 
while the Germans were also operating in the north, and on 
28th November Amiens was taken, after a fight which 
sufficed to show bow little the new levies of the north 
could withstand the German veterans. The advance of 
the Germans in the south-west was gallantly resisted at 
Bcaune-la-Rollande by Bourbaki, but no decisive advantage 
rou \h 


was obtained; and the French collected themselves for tbs 
great effort of uniting a grand sorlio fiom Paris with an 
advance of the whole army of the Loire. The sortie was 
made on the 80th, and m'as continued on tbo 2nd of Decem¬ 
ber under Oenoi’al Ducrot, but although it was so far 
succesKful that the French at one time established them¬ 
selves in strength on the left bunk of the Marne, and to 
some extent pennaiiently extended their works, yet they 
entirely failed, owing to the desperate bravery of the 
Saxons and WUrtem^rgers, to pierce the lines of the 
b(‘siegers. Tliey had I'eckuiied on the co-operation of the 
aimy of the I/)iro, but their hopes were bafUi'd hy the opera¬ 
tions of Prince Frederick Charles, who, on the 2nd Decem¬ 
ber and the two following days, attacked and drove the 
French out of all tlieir poKilions in front of Orleans, ami 
entered the city. One lialf of the army of the Loire was 
driven over the river, nndiT Bourbaki; the other half re¬ 
treated under Geiieml Chanzy westwards, and fought the 
troops of tile Duke of Meeklcnhurg day after day, until on 
the Idtli Vendbme was taken, and Chanzy retired on Le 
Mans. Ill the north General Manteuflel took Rouen with¬ 
out resistaua', and pushed on to I)i<'ppe, but bad to retreat 
in order to stop the progreKssonthwavdsof Faidherl»e with 
the French army of the iiortli. Tills ho did successfully 
in a battle fought in the neighbourluaid of Amiens, and 
tJie French retreated to the shelter of their northern fort- 
n‘Sbcs; while in the Burgundy country Geiieriil Werder 
successfully resisted the ellorts of the Garibaldians and the 
franc-tircurs to hrealc through the German'line of com- 
inmiirations at its base. Before the end of the year 
PJial&bourg, ufh'r a resistaneo worthy of its old fame, 
Montmedy, and Tiiionville were all in the Imnds of the 
enemy, while of the bosiegc‘d fortrosses in the provinces 
Mezicrcs and Belfort alone held out. 

When the year 1871 began the jirospccts of the war in 
France were almost, but not quit«i’desperate. Mont Avron 
had just been occupied on tho oast of Purls, but VV^erder 
bad been forced to retiro from Dijon, and Faidherbe, 
after winning or losing tlio battle of Noyclles, hod sought 
shelter under tho walls of Lille ; while Chanzy was at Le 
Mans, keeping himself before liio world by his indignant 
protests against the announcements of his enemies that 
they had beaten him in tho protrnctcii struggle of his re¬ 
treat from Orleans. On tiie 2nd and drd of January 
Faidherbe tried in vain to force Manteuffelont of Bapaume; 
and then Von ^loltkc, by one of tlie most masterly strokes 
of his military art, sent off Manteuffel with a considerable 
portion of tho troops acting against Faidherbe to strengthen 
Werder in tlie east of Franee, while a largo body of Saxons 
were hurried nortliwaids from tho army besieging Paris to 
support Von Gbhcn, who commanded the troops left be¬ 
hind by Mauteufftil. On the lUth Von Goben, thus 
Btreiigtliened, defeated Faidherbe at St Quentin, and so tho 
French northern army was disposed of. A week before 
Chanzy hud been utterly routed and driven out of X.6 Mans 
by Prince Frederick Charles and the Duke of Mecklenburg, 
so that all hopes were over from tho west; while the bold 
project of sending Bourbaki to crush Werder in tho east 
was frustrated hy tho firmness and gallantry with which 
Werder managed, tlumgh nttneked by a force nearly four 
times as strong os his own, to keep the French at bay 
until Manteuffel came up and drove 80,000 Frenclimen, 
broken down, Btttr>’ing, and demoralized, over tho Swiss 
border. On the 10th, Paris, which had been for some days 
bombarded without having received any real injury, made 
its lost hopeless effort, and Generals Ducrot and Vinoy 
conducted a despairing soiiio towards Monlretout, which 
succeeded moderately well until the troops ciuno in reach 
of the heavy German artillery, when it utterly collapseil. 
There was no hope from within or from witliout, and 
Purls had no choice but to capitulate. On the 24th Julea 
Favre went to Versailles, and on the 28th he signed an 

0 
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B^jrcfiiirut wKIi Triiico Biamnrck^ by which all the forts and 
iiialvaiuls were tobu {^ven up; the naliunal |;uard beinp:, 
liowfvor, allowed to rottuu tlioir aims, in compliance witli 
the oariK'st Knpplication of Iil. Jules Favre, who subso- 
<ji«*utly bof'fccd tlicparduu of God and innn ftir his folly in 
asking; it. Forls was to pay £H,00().0(l0 stcrlin;; at once, 
and an nnnistico was to bo^rn, except in the dcjiartmcnts 
where Bourbnki was being didivered over to Manlcnfi'cl, in 
order that n Nuttonul Assembly inigiit he culled (o ratify or 
reject lenns of final peace. Oambetta protested violently 
against fbcKo terms, accused Ids rollongiu's of withholding 
intelligeiieo from him, and issued edicts disqualifying for 
scats in this Asscuibly all persons wlio Imd held uHico 
under the empire. This edict was at once countennaiuh'd, 
and Gsiinbelta retired for some time, sick in body and 
heart, into comparative obscurity. 

Directly the capitulation liad been signed, vigorous 
elTorls were. iiiad<; to relieve the starving ])opulaliou of 
l*aris, 'Djo Knglisb government sent olV a large quantity 
of stores. English charity showed its usual promptness to 
give, in a fonn that varied the mnnotcjiiy of ordinary alms¬ 
giving; and the eumpierors sn|i])lied rations whicli tliey 
had bi-en .accnnmlating in anticipation of the close of the 
siege. Pui'is had enough to eat, und its atleiitiou and lliut 
of FraiiLM! was c<mcentrsit<‘d on the eletdlonsto the A.ssenihly 
which was to meet at llonleaux. (in its assembling it 
was found that F.iris and sonu* of the large towns liad sent 
de)>ulIe.H of tiic extremu lepublicau }>arty, hnl tho lural 
distiicts had sent u largo body of fierce inonarcinsts; tlio 
Orleans priuec's liad Ismmi reinrned by iaige niiijorities ; nnd 
M. 'i'liiei'S hutl been marked out as the m:in to take the 
lead ill the govermiient of Franco by liiu cxliaordinaiy 
number <if roiistitueucies ivhicli Ji.id returned him at llio 
top of tlie ]K)I1. Tho deputies from Alsiice and Lorraine, 
wiiero the Germans iiiul left the eb'ctious uucoulrolled, ' 
made a luuoliiiig appeal to the Assenihly not to ilesert ' 
J*’rouchmen who still so earuostly iongi'd to bo Freneli. , 
But tlie Assembly had no choice. Frame wanted peace at 1 
any co.st, and simply trustisl to M. 'J’hiers to get for her j 
the best terms possible. He bad made a stout fight at i 
Versailles, but Priueo Uisumrek, who absolutely declined to 
listen to any neutral power, knew what he w'uiitcd, insisted 
on it, amt got it. Peaen was signinl on the 2llh of 
Februoiy, ami ratified on the 28th by a vole of bKJ to 107 
in the Assembly, which also nominated M. 'J'liiers as chief j 
of the exi'cutive, on the. undiTst.mding that all future ques¬ 
tions of pulley should be decidi'd, nut by him, but by ilio 
Assembly. By tliis treaty Franco gave ii]) to Germany the 
fifth part of l-orraiue, including Metz and Tliioiiville, and 
Alsace lt‘ss Belfort. She undertook to pay live millnu’ds 
of francs, of which one was to la* paid in 1871, and tiio 
remaining four by iiistalmeiils exlemling over three years, 
interest at 5 per cent, being paid oii so much of the total 
sum as from time to time might bo unpaid. Tlie German 
nrmy of occupaliou va& to bo maint.ained at tbo cost of 
France, and wa' to be reduced giudually as the indemnity 
was paid. Hard as tliesc terms were, there was yet unotluT 
humiliation which Franeu w’as made to endure: 80,000 
Gormans were to entiT Paris as a symbol of their triumph, 
M. Thiers having had the option to givo up Belfort or con- 
scut to this, nnd having wisely preferred to beai* a temporary 
Buffering. Tho stay of tlie com]Ucrui‘s was very short, as it 
was arranged that they sliould only nnuain until the ratifi¬ 
cation of the Assembly booamo known, ami tlicy entered 
Paris cu the Ist of March, to leave it on tho 2iid. They 
at once gave op the forts, except on tho northern hiuc, to 
tho French, and General D’Aurellcs was ordered to take tho 
command of the natioual guard, aud was to be supported 
By a portion of the army of tlm I.4)lre. Uni tboso. measures 
for the malntcnai^e of order were never cflbctualJy cni-ried 
ont; nnd before long it was discovea'd that the authority 
of M. Thiers nnd the Assembly, whidi removed to Vwsailles, 


was tlirentencd with a most serious opposition nt PariOr 
and tliat tho capital was to he the scene of a new and moro 
terrible war. 

The government of National Defence had, dunng the 
siege of Paris, been more than onco threatened by tho 
violent and tuvhuUnit section of tho population, which, 
under the vague name of the Commune, offered to establish 
ail autluirity whieb should at onco found a real republic, 
and carry on the war with new and triumphant vigour 
against tiie Gormans. After the rec.'ipture of Le Bourget, 
and tho nimouncement of the fall of Metz at the end of 
tho previous October, this section, stimulated by the general 
indignation aud r<*gict, actually made prisoners of tho 
leading members of tho govcmmeiit daring a few houi'S, 
mid were only suppressed by the finnuess of a portion of 
tho national guard. Again, a few days before the capitu- 
laliun of Paris, a band of insurgents forced open the prison 
of Muzas, ami attempted to install their chiefs in the mafrie 
of Belleville. They were put down partly by tlic strenuous 
etTurts of General (Element Thom/is, and partly by a sharp 
use of fire-arms on the part of a regiment of mobiles who 
were guanling the Hotel de Villo. The tenns of the 
capitulation left tlie national guard in ])osscssion of their 
arms; and a portion of the force began to collect cannon 
at. Montmartre, on the pretence, that they were thus saving 
them from the Ihusslans. Tho city was a prey to the 
most violent ugitations during the first days of March, and 
it a]>pear<‘d that a ('(‘iitial committee of the luitioual guard 
hud b(‘en formed, which took on itself to order w'hat tho 
national guard sboubl do. By tlio middle of tho month 
the force at the di"'posal of the cummilti'e had collected 
]U0 e.aiiiiou at Montmartre, nnd had the eity at their 
mercy. The govcriunent deteriuiiied to get hold of these 
eannon, and early on the 18th of March General*Viiioy 
was sent with a regiment of the line to seize tlieni. Tho 
operation wa.s performed with perfect success, w'hcn it was 
discovered tiint they had no moans of removing them. The 
loss of time was fatal. Day dawned, the populace woko 
u]> nnd mingled with tho troojis. General Lecuinle at¬ 
tempted to ree.ull liis men to their dnty, and ordered them 
to lilt*. But it was of no avail. The insurrection had 
IriuiiiphL'd, aud by midnight every representative of tho 
cousLituted authority had nm away, and Generals Lucoiiite 
nnd Cli^mcnt Thomas had been murdered In cold blood. 
Two etl'orts to turn the lido were made during tho follow¬ 
ing week, but they were of no avail; a^ by the end of tlio 
iiioiitli the Commune w.os definitely mablished, and wua 
I>residing over every department of affairs. 

Tho triumph of the Commune placed Paris at tho morev 
of one of the strangest governments that the world has 
ever seen. It was composed of a few lioncst and moderately 
cnpublc enthusiasts-^f whom Jourde, its financial chief, was- 
tlio brightest example; of tho agents of the International, 
a society formed a few years previously for the impartial 
subversion of capitalists in every country j of tho dregs of 
Poiisian joumailsin, and of military adventurers from 
almost evciy nation except England. It liad its own 
internal quarrels, and one after another of its distrusted 
military leaders had to change defeat for imprisonment. 
Fighting begun on the 8rd of April, when a bold attempt 
was mailo to reach Versailles. Mont Valerion, however,stood 
in the way, its commander reinaining faithful to the govern¬ 
ment of Versailles. Tlio Communists had to retire, and 
after this repulse they acted simply on the defensive. But 
the defence was a stubborn one, und every inch was con¬ 
tested on the road to the north-western gates of Paris, on> 
which tho attack of the VcrBaillos troops was apparently 
directed; while unceasing efforts were made to overcome 
the fire of the forts on the south-western side, so as to 
secure an entrance near tho Point du Jour. All citizens 
capable of bearing arms were forced to join tho national 
guard; the AicJibishop of Paris and many other persons of 
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eminctuie were sein'd as hostages; public worship was for- ! 
liidden in the churches; many arrests were made; railway \ 
oompatiics and other public bodies were laid under h<‘uvy 
contributions; and finally, tho folly and petty spitn of the , 
Oomniunists were consummated in tho destruction of the 
Vendumo Column, and tho sacking of the priruto residence ! 
of M. Thiers. The feeling of PariH was not, however, so | 
antagonistic to its new tyrants as miglit Jiavc l)cen exported. 
Piihlic order was fairly preserved, there was littlo or no 
jOnndcring of private property, and the striicts were remark¬ 
ably safe. The cause of the Commune was also felt to be ! 
in a measure the cause of Paris; and tho Parisians, indig- | 
nant at being refused their nmnicipnl liberties, formed an | 
accurate estimate of the hostility with which the reactionary ' 
deputies from the provinces regarded the meli’opolis, M. : 
Thiers waited for seven weeks until MacMahon, to whom i 
ho had intrusted the supreme command, whs qnitc satisfied ' 
that ho might attack without inucli risk of failurt*. Tiio ! 
Communists were slowly beaten buck dunng this interval, . 
and it was in vain that (he military abilities of Bergcrct, ; 
Cluseret, Dombrmvslci, Kossci, and i)clcseln7.o were tried ' 
in succession. 'J'lieir troops sometimes fought badly, but ' 
generally with great ardour and reckless cournge, although 
tlie struggle was almost a hopeless one. Towards tijc 1 
middle of May it was evident that tlic end was near. Fort 
IssT was evacuated on the fitli, and Fort Vnnves was taken 
on the 181h. The whole of the western and sonth-wcstem . 
side of Paris was cruelly and persistently bombarded, and I 
an amount of destruction was ennsed iu Paris by Freiicli 
artillery vJistly greater tJian that done by (b'rinnn cujiiion. 
At length, on Sunday the 2lBt of May, a portion of tlio ' 
YtTsaillfs troops found a point on the south-western front , 
deserted, and entered the city without a struggle*. Hein- ! 
forcenftntH were rapidly pourod in, and before midnight !)jo 
army of attack was encamped wilhiu tho walls of Pm is. 

Then came a week of horrors. Karly on Monday morn¬ 
ing, tho 22nd, tho government troops poured through the 
Arc dc Triomphe and along the quays to the. Champs ; 
JClysees, nud os the Communists now ktuw tliat the hour | 
of inevitable defeat had come, those who were in the secret 
of their supreme designs hastened to carry into execution 
tlie project of involving Paris in their nuns. If l*ariR did 
not btdong to them, liicy vowed that it blmiild no longer 
exifit. By midnight on Tuesday the palaces of the Conucil 
of State mid of the Tx*gion of Honour, on the south side; 
and the ministry q^inance, the TuilcrJcs, and the X.ouvre, 
on the north side, besides jinmeruus blocks of priv.atc 
houses, w'cre in fiames. The troops only arrived to find 
that tho fire hod done most of its work; and tho exaggera¬ 
tion of alarm inspired the belief that, by some fiendish 
contrivance, tho pumps used to extinguish tho lire threw 
petroleum on tho burning masses; while rumoui* asserted 
that, thruugli that night, and in the subsequent days of con- 
fiagration, dreadful women stalked tlirough tho streets setting 
.^^opses on fire with petroleum. Wednesday and Tbursiiay 
' >^(Sto days of terrible fighting, with tlio city blazing on ail 
rides, 'i'ho Palais Royal and the llfitel do Ville were fired 
on the former day, and tlio docks of Villettc, the Byriquo 
and Porto St. Martin theatres, and the Palais de Juslico 
on the latter; but tbo troops hod come in time to save the 
palace of tho Corps Legislatif, tho Luxembourg, and the 
Sointc Chapelle, while Notre Dame was saved by the courage 
of a few civilians. Meanwhile, every inch of the ground 
bad been disputed, and tho troops, wlio vrcrc very can'fully 
and judiciouNly handled, proceeded slowly in order to turn 
the fonnldablo barricades which presented themselves on 
every side. On Friday tbo communists were driven out of 
tho Plat'C do la Bastille, and the troops which had been 
advancing on tlie two sides of the river come to a point of 
junction. All resistance was at an end on the southern 
side; and on Saturday tho troops carried tho last great 
rcti'cut of the Cummunists at the Buttes Clmumnnt on the 


north-east. Tho struggle conttnuod, however, tliroogliont 
the greater part of Sunday; fur many of the insurgents, 
driven to bay, preferred to die with arms iu their hands 
rather than surrender themselves to the vengeance of their 
conquerors. But the desperate men who headed the insur- 
rectlun in its last week had not merely set Paris in fiames; 
llioy had murdered in cold blood the Arohbishop of Paris 
and others, whom they had reserved fur execution under 
the name of hostages. Tlnfortuiiately, also, the conscience 
of tile civilized world was no sooner shocked by tho tale of 
the mad excesses of tlio Communists, tlmn it was shocked 
equally by the talc of the cruel vengeance wreaked on them, 
hy the wholesaln and cowardly massacres perpetrated by 
tile soldiers on Parisians who were as defenceless os sheep 
before the butcher. 

Meanwhile, a definite treaty of peace had been signed 
nt. Frankfurt and ratified, hy which it was stipulated that 
the payment of the first Imlf-inilliurd of tho indemnity 
should be paid within thirty days after the occupation of 
Paris by the govcvnmeut troops, another milliard daring 
1871, a further half-milliard by May, 1872, and the re¬ 
maining three milliards hv Mav, 187'}. The evacnation of 
liin depaitmcnts anmnd Paris, and of tlie northern forts, 
was only to be made when the Ocrmaii government con¬ 
sidered order snflieiently established in Frauci*, or when 
the lliird ij.'ill-ininiard blioiild be paid. At the beginning 
of ,luly Hie French g»>vcnirnent issued a new* 6 per cent, 
loan with great success, and w*as eiiuhicd to ))ay up a 
milliard in September, in addition to the half-milliard paid 
in .Tune, so that in S<']>tcinbcr Hie northern forts and the 
departments near I'aris w(*ro freed from the foreigner. 
Great difficulty, however, arose in the departments still 
oee.upied, where tlie Imniiliation and annoyance of the 
occupation were keenly felt; and in (.>clober a further con¬ 
vention w.ns made, by whieh it was agreed that bix more 
(h'partmonts bhould he evacuated, and tlio total occupying 
force reduced to h0,0(Ul men, on eondUion that tho further 
half-milliard, instead of being paid hy May, 1872, should, 
logelhcr with the interest on tho unpaid portion of the 
iiidenmity, be paid by instalments begiuniug in January 
and ending in May. The evacuated provinces were also 
j to bo left unoeeupied by French Irooph, as a becurity for 
I tlie payment of the iTidemnlly. (A milliard is a thousand 
I million; a milliard francs Is therefore worth £40,000,000.) 

In .Tunc, 1872, another treaty was concluded with Ger¬ 
many for the immediate jiayment of £40,000,000, to be 
followed liy tlic (*\.acu.atioii of six more of the occupied 
clejiartnieiits. In August a loan of £140,000,000 was 
covered many times over by subscriptions. Tho wonder¬ 
ful success of this loan enabled the government to make 
anangements for still further hastening tho period of the 
final evacuation of French territory by their German con¬ 
querors ; and Verdun, the last stronghold held by them, 
was given up in September, 1873. 

Then* can be no doubt that the very satisfactory result. 

I thus arrived nt was due to a great extent to the wonderful 
ability shown by M. Thiers, and to the confidence with 
regard to France which he inspired thronghout Em-opc. 
For more tlmn two years after the close of tho war he 
appeared indispensable as chief of the executive goveni- 
ment. llis great reputation, his parliamentary ability, and 
the invaluable services he liud rendered to tho country, 
seemed to place him beyond the reach of competition. In 
tho autumn of 1872, however, M. Gamhctta delivered at 
Grenoble a speech rcmaikablo for its violent ultra-republi¬ 
can view’s; and from this time a reaction took place in the 
Assembly, and the republic, to wliieh M. 'J'liiers had given 
his complete adliesion, came to bo rcgai'ded with extreme 
suspicion. Soon after tho Assembly met in May, 1873, a 
motion adverse to the f^vemmeut was caft-lcd by a majority 
of fourteen. M. Thiers at once resigned, and the presi¬ 
dency was tratisferred to Marshal MacMahon. An attempt 
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waH then made to rc-e8tnMiBli a monarchy, and the Comte 
de Cbambord would have been proclaimed king of France 
as Henry V., had ho not at the lust moment put forward 
some absurd pretensions as to his absolute rights, and 
refused to acknowledge the national tricolor. Failing the 
monarchy, the ministry then carried the appulntnieiit of 
MacMahon as president fur a term of seven years. A 
considerable party in the ABsembly were in fuvtmr of the 
definitive declaration of tlic republic, but i:i February, 
3.875, this was evaded hy a resulutiou wliieli declared 
Marshal MacMalion to he president of the Fi'onch re¬ 
public,” thus tacitly rccognir.ing this form of government 
without expressly binding the Assembly to it. While the 
executive was thus vested in the president, legislative 
functions were declared to rest with nn Assembly of two 
houses, a Clmmbcr of Deputies and the Senate, elected ns 
wo have ah*ea(ly described. The Assembly then voluniarily 
placed n limit on its own tenure of power hy enacting that 
the new legislature sliould meet on the 7tli Marcli, 187(1. 
The elections jireviuns to that dale resulted in the rtslurn 
of A large republican majority. The Nntiuniil Asseinhly, 
whose functions thercupfai ceased, was elected at the dis¬ 
astrous commencement of 1871, and though guilty of many 
errors it will occupy no ignoble pl.'ice in liistory. The 
jKiHcy of Marshal MacMahon proved very unpopular, and 
in deference to a general wish he resigned eaily in 187!(, 
when M. Grevy was elected president, the change being un- 
accuiii])anic(l hy the least disturbance of any kind. Under 
the rule of the National Assembly a great war was lirought 
to a close, the Commune was overtiirown, ami ]mblio order 
was steadily maintained. 

Napoleon III. died, after a painful illness, at Chisclhurst, 
in January, 187.*i. His son joined the British headquarters 
in Zolnluiid, witli the view of githiing military prc»ti(/c, 
Early in June. lH7t», however, lie w.a8 killed hy a party of 
Zulus, and left lits position by will as chief of the Bona- 
partist party to Prince Victor, son of Jennne. 

The policy of France within recent years lias been such 
as to disquiet peaceahlo neighbours ami to isolate herself 
from the goodwill of Europe. Tunis was in 1881 invaded 
under pretence of punishing a robber tribe of Kronmirs 
who had molested the Algerian border. Both Italy and 
England wem assured lieforehand tliat this was the sole 
object of the military expedition. Once over the Tunisian 
Iwrdor, however, all preteiici^ of punishing Xroumirs was 
dropped; and General Brdart rapidly advanced upon the 
capital, occupied it, ami fon^cd upon the bey a French 
rotectoratc. So open and shameless a piece of deception 
rought but scant popularity to the Furry minlatry*, wliitih 
was soon afterwards defeated and suceecded by one with M, 
Gainbetta at its head. In the following January, however, 
the latter was overthrown on his proposal to alter the mode 
of election to the French Ciiamhcr hy a majority of 805 to 
110, and M. de Froyfinut was recalled to power, la the 
difficulties which arose in Egypt in 18H2 France went hand 
in hand with England, though slowly and lieMilutiiigly, down 
to the critical moment when it became necessary to support 
diplomacy by action. Then she drew l>ack, and single- 
handed England liad to undertake the task of putting down 
rebellion and restoring a sctticd’and stable goverament to 
the country. The proceedings of England, however, were 
watched with the bitterest jealousy, and, us if to concllinto 
French pride for the loss of infiucncc in Egypt, the govern¬ 
ment fostered the revival of a spirit of intervention abroad, 
and entered upon projects for asserting French iiiHucnce with 
a high hand in Tonquin, Madagascar, and Eqnaturiul Africa. 

The career of the brilliant and patriotic GnmbctUiLad come 
to a close on the last day of 1882, and his death was fol¬ 
lowed a few months later by that of the Comte do Chambord, 
France thus lo8ir% her most distiiiguislied republican and 
her most likely king. With the passing away of the great 
figure of M. Gainbetta sometliing like a dlbiiiptiun of the 


republican party scorned imminent; but this was averted 
by the folly of l*rince Napoleon (Jerome). His manifesto, 
treating the republic as moribund and demandinga p lebisciie^ 
closed up the rujmblican ranks, and was made the excuse 
fur some severe mcasurcH against the Orleans family, the 
several members of which were removed from their posi¬ 
tions in the army. The controversy with Madagascar was 
then puslied to the extreme of demanding a cession of 
territory and a large indemnity. The port of Tamatave 
was bombarded and urxupied, but the native Hovas rutin^d 
into the interior, and avoided nn engagement. The high- 
liandcd proceedings of the French tdmiral towards the 
Rev. Mr. Shnw, on English missionary, had to be atoned 
for by an apology and a pecuniary toUitium. 

Ill Tonquin, about the same time (in 1883), France 
entered upon a task of greater difficulty than that of 
Madagascar. Her colonial govurnment of Gochin-Chiua 
laid grievances of long standing against the Annameso in 
regard to the obstacles to trade in the northern province 
of Tonquin, caused by tlie Black Flags, or scmi-pirotical 
bands. To suppress these Commander Riviere was de¬ 
spatched witli a small forc'i*, wliicli, however, was repulsed 
and its leader killed. The govcrninont thereupon resolved 
to ]jrusecute the matter warmly, and a large force under 
Admiral (kmrlMit udvauecd on Hud, tlic capital of Annam, 
where a treaty was exacted, the result of which would be 
to reduce Annam to a position of dependency, and to give 
France the mastery in Tonquin. Against those proceed¬ 
ings a grave protest was entered hy China, whose goveni- 
nieiit hud from the outset asserted iicr suzerainty over the 
Annameso dominions and especially Tonquin. After pro¬ 
longed negotiations a treaty of tlic nature of a compromise 
was signed in May, 188*1, hut the Chinese foiled carry 
out its provisions os understood by tlie French, a contest 
took place between Fri'iich and Chinese troops, in which a 
number of lives were lost. France, of course, protested 
against this breach of faith, and demanded the payment of 
an indemnity; but the government at Pekin proved to bo 
in no yielding mood. When diplomatic menaces failed, a 
French squadron attacked tho forts near the entrance of 
the harbour of Foochow, and inflicted some damage on 
them as well .as nn tho arsenal and some worthless Chineso 
vessels. Hostilities continued with small success on tho 
part of the Frericli until Marcli, 1885. Tho French forces 
under General Ndgrier, liad been forced to retreat. Tlie 
news of this reverse produced groat excitement at Paris, 
and led to tlie fall of tlie miiiistry of M. Ferry, but almost 
immediately afterwords news was received that a treaty 
of peace h.ad Is'cn signed with Chino, the French abandoning 
their claims fur an indemnity. The Brisson Ministry hold 
otllcc until after tho French elections, which took place In 
October, 1885, but resigned on Hist December, and was 
succeeded by the ministry of M. de Freycinct, dnring wh(»e 
term of office the protracted hostilities with Madagasoar 
were brought to an end hy a treaty signed in February, 
1880, wberoby a French protectorate over the island was 
established, with control of its foreign relations, some 
points on the coast remiunlng also in the hands of the 
French. 

FRANCS, ISLS OF. Sec Mauritius. 

FRANCKS COBITS was the later name of what was 
originally the county of Burgundy. The reader is referred 
to the article BtjuouNDY for the many different states 
which At various times passed by that name. The county 
of Burgundy comprised the modem departments of the 
Haute Sa6ne, Jura, Doubs, and Iheir immediate surround¬ 
ings, with Dole fur ita capital. Besanfon was also one of 
tho chief towns. Fratiche Comt6 was annexed to tho 
empire hy the ICtnpcror Barbarossa, and remained a German 
fief till its reconquest by Louis XIV. in 1608. 

FRANCHI8B, SLSCTORAL, The franchise is the 
right or privilege of voting in tho election of members 
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for reprosenting counties or boroughs in the Houso of 
Commons. 

Jlousthold suffrage was the old Saxon sufTrAgo of this 
country, the immcmuml Teutonic custom which our An¬ 
cestors brought with them from the shores of Sloawick and 
the Kibe, and whicli Williiun the Conqueror found so iinrily 
rooted among hiB now people that lio continued to use it 
as the basis of administration. See County Couky. 

The County Franchist began when the lesser barons or 
freeholders were invited to send repn*8entatives to join the 
great barons in (onsulthig ou the welfare of the kingdom 
in the minority of Henry HI. At the “father of Parlia¬ 
ments,” Pe MontforPs Parliament of 12b5, the two knights 
of the shire which ho dcsirod eacli county to send up to 
Parliament (to meet fur the ftr^t time two burgesses from 
each borough), wore elected in the county court by the 
freelioldcrs assembled. Put us n question was raised ns 
to the power of householders also to vote at these (lections, 
it was decreed in 137(> that all present at the meeting 
could vote. Eventually these reprebeiitatives were found 
sometimes not sufHciently compliant to the royal will, and 
one of the charges against Richard II. justifying his deposi¬ 
tion was that be hud ordered the sheriffs to return two 
knights of the shiro without holding an elcctiun. Kven 
wlien this was remedied the slieiifis would ^^amend the 
rctuj'ji” by putting in anothi'r name for the one properly 
elected. 'flieroforQ in 1410 stringent regulations as to the 
purity of returns were made, cnfurccd by heavy fines, and 
in 1418 the franchise was reguhitcd by the limitation of 
resilience. Again in 1182 ft wi\s provided that the land 
on which the claim wiis made must be within the county 
voted for. titill closer restrictions followed, and finally, 
from the seventh year of Henry VI. until the passing of the 
RefoAn Act in 1H82, the right of voting was held by all 
persons having A ficehold estate of the value of 4()s. All 
oopyhuhl tenures were excluded. 

Borough Franchise .—The hurgeswes were nominated in 
the borough assembly under widely vaiying franchises. In 
some places, ns York, &c., the county regulations prevailed. 
At London the lord mayor and aldermen, with a few assist¬ 
ants, elected till 1378; then for a century the common 
council; then, after 1485, the general body of the livery- 
companies. But usually throughout the country all hou>e- 
bciders (men paying scot and lot)., all holders by burgage 
tenure, or members of corpomtions, and all froeinen of any 
guild or of the |^orough voted. In 1413 residence was 
made compulsory, but this was found to be neglected in 
practice, and the provision was repealed in 1774. The 
Tudors, and also Charles II., created many boroughs will) 
dose corporntluns, to whom alone the right of voting wjo 
given, in order to secure votes in the Commons. 

The franchise was greatly extended by the Act of 1832, 
which conferred the right to bo n^gistcr^ as an elector h 
a city or borough upon every male person of full ago, and 
not subject to any legal incapacity, who for twelve months 
previous to the lost day of July had occupied any tenement 
at a rental of XIO per annum, for which he bad been rated 
to oil rates for the relief of the poor made during his occu¬ 
pation, and had paid all poors' rates payable in respect o 
the premises to tbo 5th January preceding. In countias^ 
I>e8ide8 the 40«. freeholders above mentioned, tenants 
at will were given the right of voting. By the Refon 
Acts of 1867 and 1868 the jCIO rental limit in boroughs 
was removed, and in both England and Scotland the fran 
chise was extended to every householder who compliet 
with the provisions of the Acts with regard to residence 
and payment of rates, which were the same as iu the Aci 
of 1882. All lodgers, too, who had occupied apartment) 
for at least a year, which, if unfurnished, would lot fo: 
£10 per annum, received the right to vote. In Ireland th> 
borough franchise included lodgers under the same con- 
dltious as in England and Scotland, but a rental of X4 woa 


xed for householders. By the same Acts the county 
ruiichise was reduced to a £12 rental in England (it had 
ireviously been lowered to tiiat amouut in Irelaod) and to 
£14 rental in Scotland. In 1^84 an Act was passed 
nder wluch a uniform residential household and lodger 
ranchise was established throughout the United Kingdom, 

>n the basis of those already existing in the boroughs, as 
bove described. It also created a new franchise, called 
a service franchise," by w'hich the right of voting was 
louferred ou anyone who occupied a house—not as owner 
r tenant, but “by virtue of any office, service, or cmploy- 
nent”—which was not also occupied by bis employer, 
['he property qualification in counties, under which all 
rccbolders of the uunual value of 40)r. and upwards luid 
)een entitled to vote for ciiitnrio.s (whether resident in the 
•ouuty or not), was not interfered with. Tije Act was 
ollowcd iu 1K85 by a sweeping measure of redistribuliun, 
which will bo found described iu iliu article on Refoum 
Acts. 

Many democratic governments have endeavoured to carry 
ut the theory tliat all w'ho have an interest iu the welfare 
f the state through being bom and living in it, have an 
nhcreiit right to equality in voting infinenco in the affairs 
i that .st)ito, hut all in practice have i‘stal>]ished an age limit. 

FRAN'CIA, DB. JOSlfc GASPAK BODRIGUEZ, 
i Dictjitor of rumgnay, said to h)ive been born near 
Abiuuuoii, the capital of Paraguay, in 1757 or 1758, Ills 
father WAS a Kuro[)<'an, his mother a Creole. 

JCstablishiiig himsei/ in the town of Asuncion, Francia 
spent there some thirty years of his life as an advocate, 
lie never, wc arc told, would defend an unjust cause, and 
kVjis ever ready to take the part of the poor and weak. 

The revululion wlilch brought about the indcpcudenco 
•f the Spanish possessiims in South America begun in 
Buenos Ayres in 1810, when Frimcia was fifty-two or 
ifty-lhr)*o years ohl. 1‘araguay diil not Join the other La 
Plate proviiic(‘s, but after a tinio declared its independence, 
and set up a junta, with Don Fulgcncio Yegros as presi¬ 
dent and Francia as secretary. Yegros and the others, 
however, could not get on with him—or he with them— 
and he soon resigned his post, retiring to a country house 
in the iieighbi.urhood of Asuncion. Everything now went 
from bad to worse; until a new congress, which assenihled 
in 1818, ])h&ccd Francia and Yegros at the bead of tlie re¬ 
public under the name of joint consuls. From this moment 
the state of public affairs began to improve. The country 
was protected from foreign invasion by Froncia'a uoo- 
intercourse system. Tito peculiar character which hod 
been impressed by tho Jesuits upon society in that country 
probably contributed to the more strict eiiforcement of this 
e.Ntraordiuary measure. Ingress and egress Itecame nearly 
impossible for any purpose. Fruncia's joint consulship had 
l>een converted in 1814, by a third congress, into a dicta¬ 
torship fur three years, and then in 1817 into a dictatorship 
fur life. Yegros, in IHl'J, involved himself in destruction 
by engaging iu a conspiracy for the assassination of his 
former colleaguo, the detection and defeat of which con¬ 
solidated and greatly strengthened Frnneia’s power. This 
conspiracy led to tho rcigu of terror, as it has been culled, 
during which about forty persons were put to death. 

The reign of terror (a term of gross exaggeration) once 
over, Paraguay was blockaded frum within, as already 
mentioned. For twenty years did the remarkable isolation 
of Puragniiy rigidly continue. Tho best description of this 
extraordinary man and liis work is undonbtodly the 
pictnresque essay of Carlyle in tho Edinburgh Review^ 
1848 (“Miscellanies"); and the best autkeiitio original 
authority is tbo little French book of Messrs. Rongger and 
Longchamp, two Swiss surgeons, who went on a natural- 
history expedition into Paraguay in FKIO, were there as 
U8U)il detained as foreigners, and (what was very unusual) 
wero ufKTvtards in 1825 lot go by Dr. Francia. Thia 
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BpotU'Ssly pure divinity-doctor, lliis rigidly noncbt lawyer, 
rose to a degnie of power excelling that of Ca*sar or 
Napoleon for coinplutoness and dnnttion. In 1820 hicusts 
destroyed tho eropH, for instance: Fruncia conmianded | 
the farmers to how afresli, and was obeyed w'itlumt a single ' 
delinquent. It resulted, us his Ktudies had led liim to 
believe, in Paraguay yielding two harvests in the year. 
Rrigandage was, as might be imagined, rife: Francia entirely 
abolished it. Taxes were dillicull to gather, and tax- 
giitherors inclined to peculation: tiie dictator shot one or 
two of the worst rascals and had no more trouble. Tho 
times were mngh, and this ruthlessly just man alone was 
equal to them. For himself lu* nas abstemious to austerity; 
three cigars u day, a cup of mate tea, a quarter of a pound 
of meat, and a slice of bread being his unvarying r.ations. 
lie fancied a portrait of Napoleon of liengger's, nud askeal 
to be allowed to buy it. Renggcr gave it him. IIo sent it 
bock. ITo did not allow himself to take ])resciits. It is 
considered remarkable in Peter the (Jlreat to h.ave laiilt 
St. Petersburg; Francia did more* He found the capital, 
Asuncion, overrun with nuisances of all kinds through tho 
luxuriant vegetation crowding the unjiaved nariuw streets. 
]ty Ids decree the inhabitants rccliitcd the town tliem- 
seives, lliuse whoso houses W4‘ie inconveniently ])laecd 
pulling tliem down ami ereeting them elsewheie, tlic 
dictator looking im with his all-diree.|ing theodolite. In 
the great scjuaie a gibbet permanently stood, a workinan's 
gibbet; and if Francia beard of iv wenKinan making hud 
work, and found the a<;cusation to bt^ tiiie, he (uiused him 
to bo walked to and fro muter tliis gibbet six tinu's, as a 
caution, giving him the assuraiieu that further bad \voik 
would lend to swinging and not walking under the gallows. 
Yet BO intirh did the ])eoj)]c fee] that tins se\eiily was but 
tho chastisement of a stern father doing what he con¬ 
sidered hib duty,that when, after ruling them for twenty-six 
years, the dictator died, they crowded round the government 
house with bitter weeping. 

Francia died on the 20tli of Septenibcr, 1840, and llu* 
dictatorship was succeeded i>y a directory of three pel sons. 
l*aruguuy Htill continues a republic, electing its president 
in a more regular manner, and niaiiitamhig largely tliu 
spirit of isolation inculcated by Fruiietiu 

FRANCIS OF FRANCSk was the son of the 
Couut of Angouldme, grandson of that Lc>uis I., duke of 
Orleans, who was ussussinated by .lolni, duke of Iturgumly; 
and through Louis of Orleans was a deset'udant from King 
Charles tho Wise. His mother w.as Ltiuisa of Savoy, lu*ad- 
strong and unprincipled. On the death of the Count of 
Angoulemo, Francis w'as taken into the charge of King 
Louis XII., who aftcrward.s gav«f litm his daugliter Claude 
in marriage. Francis succeeded to the throne of ins father- 
in-law at the age of tweiity-uuc, ill January, 1515. Itefore 
that year ended ho lind won a great battle over the Swiss 
at Murignano, and tak> n possession of Milan as his duchy, 
on u right derived from liis grandfather Valentini*. 'J’ho 
following year was chiefly spent in allying Inmself with his 
former enemies, tho Swiss, and with the Venetians and tlio 
pope, the hotter to bo picjiared against the formiduhlu 
opponent who at the sam» time appeared in the political 
horizon—Piincc Charles of Austria, afterwards the Km- 
peror Charles V. Both became candidates for the imperial 
crown on the death of Iiloximilian in 1510, and Francis 
was defeated. It was at this period the meeting of the 
Field of the Cloth of Gold took place belwetai onr Henry 
VllI, and Francis, between Gnisnen and Ardres, to cement 
an alliance proposed between the young kings against Charles. 
War broke out in 1521 between Charles and Francis, by 
the latter attempting to recover Navarre for the family of 
Jeanne d’Albret, and to support tlte I/)rd of liouillon 
against the empenF; and this ended in a eombinution 
against liim cd the emperor, the King of Knghtnd, and (he 
pope, in 1521. To make matters >«ursu. the Cunstulde de 


Bourbon, driven into hostility by tho persecution of the 
queen-mother [see the urticlo Bouuuoit, tilg Constaulk 
abandoned France and took service under Charles. 
Milan and (letion were lost, but in other parts the French 
arms steadily maintained themselves. In 1524 the French 
were defeated on the Scsia, when Bayard fell—“the knight 
without feur and without reproach.” Milan was taken by 
Francis in the same year; hut while he was dehayed before 
Pavia, which was most gallantly defended by Antonio de 
Lcyra, tho imperial generals acted with siifli vigour and 
skill Ill reorganizing their forces that they attacked him 
on the 24th of Febnuiry, 1525, utterly defeated him, and 
took him prisoner. “All is lost hut honour,” wrote Francis 
to his mother. The heroic lady assumed the reins of 
govcriimcul and saved the kingdom. Francis remained li 
captive at Madrid until tho following year, when, by tho 
treaty of Madrid, he recovered his liberty, on engaging by 
his oath and hon(»nr to cede Burgundy, renounce his claims 
on Italy, Flanders, and Artois, mui'ry Eleanor, queen- 
dow'agcr of Portugal, give as liostages two bujih, &c. ; all 
W'hicli engagements lie determined to break at tho veiy 
time he made them. As soon us lie entered Franco ho 
galloped off, exclaiming, “ I am yot a king.” 

War broke out uitli renewed iuteiisity, and now Eng¬ 
land and tilt! pope were on Francis* side. Charles accusetl 
Francis of jicijury, hut tho pope absolved liiin, and Francis 
vainly, in his chivalrous way, challenged Charh'S to single 
combat. Milan and Uumc were takiui by tlio imperialists; 
Genoa broke from ttiu Froticli alliance, and before Naples 
and in the Milanese leiTitory the French were destroyed 
by dist'ane. Anotlier treaty followed la 152J», tlie sons wero 
ransomed, and there was a brief pause. Franels soon 
recommciiecd hostilities by seizing Savoy in 1535,.wlnIo 
Charles was in Africa; but on tlie return of tho latter 
the French troops were driven out, and after struggles of 
vaiying fortanc, a cessation of arms was agreed to at Nice 
in 153t5. It w'lis in this campaign that Francis allied 
himself with the (jrand Turk for the first lime. An inter¬ 
view took placts hetw«‘en Francis and Ohai-hts. The Fionch 
king went on hoard tho einperoFs galley, and tho latter 
returned tho visit at Aigiies-Mortcs. A better under¬ 
standing followed, and it was not until 1542, when tho 
French ambassador was murdered at Milan, that iiostilitios 
were renewed. In the battle of Cerisoh s, lltli April, 1644, 
the French cumpiercd ; hut .a new Turkisli allianee revolted 
Christendom, and several kings uniting against Francis 
in Siqitember hdlowing a peace was concluded at Crespl. 
In 1547, on the last day of March, Francis dic<l. 

The groat fact of Francis’ reign is his successful opposi¬ 
tion to the universal monarchy aimed at by the house of 
Austria in the person of tho Enqieror Charles; and tho 
support he, a Catholic and a bigot at Jiomc, gave to 1*1*0- 
testnntism in Germany in order to weaken his rival. By 
Claude, his first wife, Francis h.ad three sons and four 
daughters; the eldest sou was supjiused to iiavo boon 
poisoned by a jiortisan of tho emperor, the next son soo- 
ceeded as Henry 11. His second wife, Eleanor of Portugal, 
bore him no children. He is said to have owed hia death 
to tho vengeance of the husband of one of his numerous 
mistresses. Ho encouraged those profligate manners at 
court which wero so fully dcvelopC'd In succeeding reigns. 
As a jiatron of ai*t and literature, Francis L ranks de¬ 
servedly high. He favoured Erasmus, patronized Cellini, 
and received the lust dying breath of Leonardo da Vinci, 

FuANOia 11. or I’iianck, born in 1543, was tho elde.st 
son of Henry II. and of Cathdrine do Medicis. Ho married 
in 1658 Mary Stuart, only daughter of James V. ol Scot¬ 
land. ^ On tho death of his father, 10th July, 1559, 
Francis became king, being then sixteen years of age. Ho 
intrusted the government to Francis, duke of Guise, and 
his brother, the Cardinal of Txirraino, uncles of Mary Stuart, 
both bigoted Roman Catholics. This was the cause of the 
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«ivil and religiouH warn wbicli desolutt'd Francn fur half a 
century. The King of Navarre, and Louie his hi*olhcr, 
prince of Condu, coiiepirod against the.'^e ministers, and 
joined the Protestants. In MnrcJi, IdCO, the Guises 
removed the king and coui't to the castle of Ambuise; the 
king named the Duke of Guise licutenanl-general of the 
kingdom, and a iiuuiber of persons were by him arrested 
and executed. Soon afterwards the edict of Komurantin 
was issued, which constituted the bishops judges of heresy, 
ilnd took the cognizance of this ofTence from the Pnrliu- 
ments. The Huguenots (l*rotestants) felt the net being 
•drawn slowly round them. 

By an edict of IASI) Lutheranism hud been declared puii- 
ishatdo by death. Exti*eme measures, however, were delayed 
until the king assembled the statcs-general at Orleans, 
when the Prineo of Oonde, ou his arrival, was arrested on 
tlio charge of a conspiracy, and condemned to lose his 
head; but ho was saved by the diatii of the king hiin&clf, 
.dth December, JoGO. Ue liad reigned only seventeen 
months. He was succ-rcdcd by his brother Cliailes IX., 
then ft minor. Mary, his widow, afterwards became, by 
inlicritancc Queen of Scotland, and rulunuHl to her country, 
there to cause bitter woo, and to spimd most of her remain¬ 
ing life in an English prison. 

r&ANCIS I., EMPEROR OF GERMANV, horn 
In 1708, was the sou of LcopuM, duko of liorraiiie, wlio 
was tile son of Charles V. of Lorniino, and of Klconora 
Maria, daughter of the Emperor Ferdiimiul 111. Francis' 
mother was the Princess of Oilcans, niece of Louis XIV. 
On the death of his futlirr in 1721), Francis bueceeded him 
JiK l)uke of Lorraine and Bar. In consequence of the war 
of llie ]*olibh MKteession, I/'rraiiic was ceded to Slunislans 
Iicczinski, fathcr-in-law of Louis XV., to revert after his 
death tr> the crown of Franco; and Francis received in 
cxeliango Tuscany, which ducliy became vacant by tlic 
extinction of the house of Medici. Francis married in 
1736 Maria Theresa of Austria, the only daughter and 
heiress of llie Emperor Charles VT. lu 1740 Cliarle.s VL 
died, and liluria 'I'hercsa succeeded him in the hereditar}' 
dumiuiotis of the house of Austria; blie made her husband 
co-regent with herself, but gave him little share iu the 
adiriiiistratiou. He, however, commanded her armies in 
the war which she had to sustain In order to st'curc her 
inlieritanco. [See Makia Tiikiiksa.] After the death 
of the Emperor Ohoiles VII. in 1745, Francis was elected 
fais successor on the imperial throne. In 1748 the pcoou 
of Ai.\-lu‘ChnpeIIe restored peace to Germany and to 
Kuro]>e; but in 1756 a new war broke out between 
Prussia and Austria, known by tlio name of tlie JSeven 
Years’ War, which was terminated by tlic peace of lluberlH- 
burg, in Febnmry, 1703. The following year Joseph, the 
eldest son of Fnuici#,was elected King of the Bonmns, mnl 
in 1705 Francis died at Innsbruck, and Joseph succccdid 
him as Emperor of Germany (Joseph II.), his mother 
detaining in her hands the sovereignty of the Austrian 
dominions till her death. One of the duughtev.s of Francis 
was the unhappy Marie Antoinette, queen of France. 

FiiAMCis II., Emi*kror of Germany (Francis T. of 
Austria), the eldest son of tho*Ai*chduke Leopohl, who after¬ 
wards became emperor as Leopold IL, and of Maria Louisa 
of Spain, was bom at Florence in February, 17(18. lie 
was most carefully educated at Vienna by his uncle, Joseph 
IL, at whoso death ho directed the government until his 
father anived from Florence. Leopold died in 1702, and 
Francis succeeded to his vast dominions, and was also 
olected emperor. It was a critical time. .Toseph’s reforms 
had excited great discontent, the Belgians were iu revolt, 
and the French Kevolntion drove France to di'clare war 
against Austria. This first war with Franco afTorded the 
opportunity for the military genius of Napoleon to disclose 
itself. Austria was completely beaten, and the war ended 
in the exchange of Belgium and the duchy of Milan for 


Venice and Dal natia, by tlio treaty of Campo-Fonnio, 
The second war, in coalition with Russia and Englaiul, 
was marked by the k»s8 of l^mbardy and tlio battles of 
Marengo and iloherJinden iu 1800, followed by the treaty 
of Luneville in 1801, when the emperor’s brother gave up 
Tuscany and his uncle M<ideun. In 1801, when Napoleon 
declared liiinself Em^anor of the French, Francis, foresee¬ 
ing the dissolution of the German empire, declared himself 
hereditary Emperor (instead of king) of Austria. Enter¬ 
ing into a new (mlition with Russia and England, a third 
war began, which was marked by the Freneh entering into 
VIemiii, the capitulation of U!m, the battle of Austerlitz, 
and the peace of Tresburg in 1805, when Austria gave up 
the Venetian states and Tynil. The German ICinpire, lOOO 
years old, was dis.mdvcd, and Francis* title henceforward 
was Emperor of Austria, King of Bohemia and Hungary. 
In 1800, alarmed at Napoleon’s cncruaclimeutH, and taking 
advantage of his embarrassment In Spain, Francis com¬ 
menced his tourth war with Franct*, and was supported to 
a great extent by the people of Gennany. His general, 
th<‘ Archduke Charles, hud to abandon Vienna, the inde¬ 
cisive battle of Aspern was fought, with great loss on both 
sides, that of Wngrnm followed, and at last an armlstlee 
was eoneludod in 1800, by which Austria gave up Trieste, 
Fiume, and Croatia, Salzburg, and part of (iulicia. Iu 
1810 Napoleon married Maria Louisa, the daughter of 
Francis; and during the Rusbiun campaign in 1812 the 
Austrians rendered the French some slight aid. In 1813 
Austria resumed its neutrality, and proposed to mediate 
between Fruiiee and Russia. Napoleon refused; Francis 
joined (lie allies, helped to win the battle of Leipzig, and 
followed tile UusMaiis and I’mssiutis to Foi’Is in 1814. 
He then returned to Vienna, whore the niemonible congress 
began its bittings and redrew the map of Europe. Tim 
escape of Napoleon from Elba brouglit Austria forth for 
the sixth time in war with France, when one Austrian 
army advanced to Lyons, while another drove Murat from 
Naples and re-established King Ferdinand. Franeis reii- 
dcied this king some further aid in 1821 against his own 
snhj(*ets. Ho refused to iiiterfero when the French Revo¬ 
lution of 1830 broke out, and thus helped to save Fhirope 
from aiiotlier general vvnr. He died on the 2nd of March, 
1835, and was succeeded by liis eldest son, Ferdinand. 
One important feature of Francis’ domestic administration 
was tlic cstablLshment of elementary schools throughout 
Ids dominions. His nature was warped by his dread of 
revolution. The judiidal murder of ids aunt, tlie hapless 
Marie Antoinette, wius ever in Ids mind, and he was a slave 
to reactionary idc.os, from which Austria suffered much 
both at Ids hands mid sinee. 

FRANCIS, STm the founder of the order of mendicant 
friars called after ids name Franciscans, was born at Assisi 
in Umbria in 1182. His father, one of the Bemardini 
family, w'.as a merchant, thriving and keen Lir gain. In 
his enily life Francis, associated with his father in business, 
was distinguished by hi.s gaiety and love of amusement, 
hut ill consequence of serious meditation, induced hy a fit 
of sickness, ho determined to devote himself to religion, to 
almsgiving, and to all kinds of works of charity and self- 
denial. lie encountered at the outset the strong opposition 
of his father, iind when the young man, sent with some of 
Ids father’s goods to sell, took the money for wldeli lie sold 
them to the priest of St. Damian's in order to help him to 
rebuild tlie ruined chuich, matters came to an ojien rup¬ 
ture. Francis Hcd and hid for weeks in a cave. Brought 
before the bibliop, after much domestic perseeiition, amount¬ 
ing almost to torture, his vocation for the religious life was 
discovered, and he not only restored the money he had taken 
but cheerfully abandoned all claim upon Ids iiiheritanec, 
and renoimeed all dejieiidcnce upon hi.^fathcr. Stripping 
himself naked he cried, give up all, even tito clothea 
I wear. IVter Bcrnardini wms my father; I have now but 
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one Father, he who is in heaven.” The bUhop embraced 
him and clothed him with his own cloak, and he desired 
to take the enthusiast into his service. Francis preferred 
a life of religious mendicancy. In the fultilmeiit of his 
vnw ho liesitatod at nothing, discharging the nuiht menial 
olhces without a inurmnr, tended the poor and tlio sick, 
and waited upon and kissed even the icpei's in tiie liospital. 
Poverty he termed his bride; and lie gave up the wallet, 
stoiF, and blioes, which forincd his modest outfit, retniiiing 
only one coarse wwdlon robe, girt about with a roj)H, to 
bring his possessions to the lowest limit. 'J'his was in 
120d« Two years afterwanis be wns joined by two asso¬ 
ciates at n lonely spot in the bend of the river called Rivn 
Polio, and in 1210 tbe nntnbpr of bis followers reacbod 
eleven. Very soon after Ibis, however, tbe spirit of self- 
abasoment displayed by tbe brotberbood attracted a largo 
number of discijdes, and the rule of (he brotberbood, as 
drawn np by tbo future saint, was approved by JN'pe Inno¬ 
cent III. Tbo tbre«! monastic vows of poverty, cliastUy, 
and obedhitieo were rigidly eiijtnned; that of poverty 
was enfor(;e<l with peculiar rigtnir, and the imnnbers wesre 
employed in prunuhing, in wj)rks (»f ebnrity, and in mission¬ 
ary labours among Mohammedans and licatlien. Tbe order 
received the solemn appnaul of the ]>o])e in 121b, and 
when tbo first general assembly was bold in 1219, bOOO 
friara belonging to it were present, and there w«‘ro 500 
candidates waiting for admission. Francis bail lung hesi¬ 
tated between tlio self-regarding seditude of tlie hermit and 
the active life of a missionary. His choice once made he 
plunged into it in his usual ecstatic way, set off for the 
Fast, and ])enetrn(ed to tlie ]ii'escnee of the sultan, to 
wJiom lie preached long and often. “ J^ot your jiriesls go 
with mo into a fierce fire,” said he, “.and let it depend 
upon my safety in tiio fire wlietlier yon are converted.” 
Upon the refusal of tlie Mohaimnedans, Francis oHered to 
Undergo the trial alone if the conversion of tlin sultan were 
his guerdon; but tlic sultan remained firm to Islam, though 
he loaded tbe saint with gifts. Francis flung the gifts 
away and sorrowfully returned. Francis died on tlie 4th 
of October, 122<i, being laid at his own reijuest upon the 
bare ground in Ins church, ihuL lie nnght fulfil his vow to 
the last. Jlc wns canonized by I’ojic Gregory JX., and the 
4th of October, the day of his death, wns nppoiritod as his 
festival. Many miraculous incidents are recorded by 
Roman Catholic biographers in connection with his life, 
the most celebrated being tliut of tiie .stigmata or wounds 
of the I..ord. It is said tlmt while ]>rnyiiig on Monte 
Alvemo ho saw in a vision a scM-aiihic figme extended u]>oii 
a cross, and reeeived at the some time tbo marks of the 
wounds of our Lord upon his body. Two black e.vcreM- 
cences like the lu‘ads of nails grew from the backs of his 
bauds and feet, while from the palms and soles it seemed 
as if points protruded, bent back and clenched: a w'uiind 
on his side, which .appeared at tlie same time, bled now 
and again so profusely os to soak his garments and defy 
his earnest Immblo attempts to conceal tlie glory which 
bad come upon him. It is difficult to realize that this was 
not a matter of legend, hut was believed as an actual 
occurrence by the whole of Christendom, save a few envious 
Dominicans, upon the death of Francis; when, since the 
Baint had commanded tlmt in the words of Sciipturo ho 
should pass naked from tlio world, numbers of his discijdes 
were able ocularly to convince themselves of tiic truth of 
the case. Pope Alexander IV. publicly declared ho saw 
the marks with his own eyes. When, however, nil allow¬ 
ance has been made for the ft'n*our and imagination of bis 
biographers, there remains sufficient in his life to sliow 
that he was a man of eminent piety, and one po.ssesscd of 
a pure, gentle, and loving spirit. His writings, consisting 
chiefly of letters,* sermons, and hymns, were published 
In 1730. 

Perhaps of all men who e>*cr lived on the cartli, save 


one, Francis of Assisi was the most beloved; nay, we 
may evvn say, tlic most adored; fur his followers loudly 
claimed for him tliat he was as it were a second Redeemer. 
The fervour of the mystic devotion which he excited is at 
tliis distance of time almost incredible; and if wo are 
compelled to call it a soporstition, it was a superstition 
which had such an carni'stiicss, warmth, and tenderness 
as to raise tiie religions feelings to an intense but gentle 
pa.sMon. In rude strains of metre, nhiiost the oldest 
rhymes in the vernacular which Italy possessos, this pure 
soul sought to express its incflable tlioughts and enable 
pour folk who knew no Latin to share them. It has been 
mentioned above how lie longed to fold all mcMi in his close 
brotherly embrace; but his ardent mysticism drove biin 
yet further. He clatmqd all creation as akin to him. He 
addressed the flocks of birds which gathered round the 
gentle friend whose love tliey were swift to perceive as 
“ niy brothers;" lambs and l.arks, lie said, were images of 
cherubim and seraphim, lie oiiec rejtruved (some say, 
cursed) a created being: it w.us n hog who had killed and 
mangled a lamb. Tlie anecdotes of his passionate love for 
all created things, and tlie c.aro for dumb creatures which 
lie was the first to inaugurate, witli the pathetic recognition 
those mule “ brotliers” of bis sliowcd in cveiy possible way, 
are among the most clinrniing religious tales of the world. 
Francis did not stop at tbe brute creation. Ho calls on 
bis si.stiT the moon and his brother the sun. Tlie wind is 
to him a hruthcr also, and tho water a sister; and wheu 
the surgeon’s iron drew near him on the occasion of an 
operation performed upon him, he cried out, Fin*, 0 my 
brother, bo thou dhsercet mid gentle, to me.” His last 
word on earth was a smiling ‘^Welcome, sister death.” 
In him all men of whatever creed aiu irresistibly drawn to 
recognize the true saint. 

FRANCIS, SIR PHILIP, tbn son of tho Uev. Dr. 
Philip Francis well-known translator of Iloruue, whoso 
translation until recently was almost universally used, and 
indeed, in n plain way, wns a meritorious W'ork), was born 
in Dublin, 22ml Octolier, 1740. In 1750 he was placed 
at St. Paul's School, Londim. In 1750 he was appointed 
to a place in the office of his father’s patron, Mr. Fox, then 
secretary of state. Ho afterwards held various other offices. 
In .Tunc, 1773, he was appointed one of the civil members 
in council for tbe government of llcngul, with a salary of 
jC 10,000, which he resigned in 17t$0, after a quan'cl ami 
duel with the governor-general, Warren Hastings, in which 
Francis was w’ounded. In 1784 lie was ducted member 
of Parliament for Yurnionth in tho Isle of Wight. He 
supported the Wliig opposition. Though the House refused 
to allow him to form one of the nuumgers of the impeach* 
inent nguinst Warren Hastings, Ida liersonal enemy, bis 
co-opeiation was invited by the mamttevH, and he took an 
active slmrn in tho business. When The war with France 
broke out Mr. Francis adhered to the party of Fox an d 
Grey, and was one of the first and must active members of 
tlic famous association of tlio Friends of the People. Al 
the election iu 171)6 ho was rejected. In 1802, however, 
ho was returned for Appleby, He now ilistinguished him- 
Bclf in opposition to the slave-trade, and, wo may add, iu 
opposition to his own piivato inten‘st. On the funnathm 
of the Grenville administration Francis was made a Knight 
of the Hath, 29th October, 1806, Ho retired from Parlia¬ 
ment in 1807, and afterwards ocenpied hiinsdf with occa¬ 
sional political pamphlets and contributions to tlie news¬ 
papers. In 1816 appeared Mr. John Taylor’s poblicatiou 
entitled “Junius idontiflod with a distinguished Living 
Character Sir Philip Francis. It may ^ affirmed that 
no case half so strong has yet been mode out in favour of 
any of tlie other persons to whuin the Letters of JouiuB** 
have been ascribed. Ho died in London on the 22nd of 
December, 1818. The latest work on Sir Philip Francis 
is his Memoir, by Herman Meiivalc (London, 1868). 
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FRANCIB'CAKS* or GRAY 7RXABA an onlcr of ' 
mendicant preaclicrSf or bucIi ns were intended to be so, 
founded by St. Fiiakcis of Assisi, and whoso be^iiinin;:^ 
are biiefiv sketched in the article on that saint. 7'ho order 
founded by St. Francis spread with great rapidity after his 
death, and in less than Imlf a century it reached nearly 
200,000 adherents. The members consisted of frinrs. of 
nuns known as Foor Claras, from the nun Clara wlm had 
been converted by Francis, and who received the mle of 
the order from his Imnds, and Tertiarics, or hi’ethorn of 
penitence, consisting of persons who retained their custom¬ 
ary avocations and relationships, but who abstained from 
fine clothing, worldly dissipatlou, &c., and practised works 
of special devotion and mercy. With inercuBing numbers, 
liowevcr, the difficulty of keeping the rule as to absedute 
poverty commanded by the founder led to considerable 
controversy. St. Francis Itad iusii>tcd that no one but 
those absolutely destitute should be received into the order. 
If a friar found money he was to trample it under foot; 
on no account was a friar to receive the accursed coin. If 
he was labouring for his support he was to be paid in food 
or clothing. Further, only one timss, and that without 
any pomp of ritual, was to be celebrated each day. iVide 
of luuming was forbidden. Yet thongli Klias, the first 
general of the order, appointed while 8t. Francis yet lived, 
resigned his office when his intiniiities compelled him to 
ride on horseback and break the vow of destitution, 
a very few years saw the niagiiifirunt triple clmreh of 
Assisi begin to rise, its walls destined to glow with Giotto's 
frescoes, its ritual to abandon all the severity the Iiuly 
ascetic had cuininaiuled. Further, the peat spread of the 
order, the crowd of Tertiaries or lay adherents, the conse¬ 
quent power thrust upon the friars, to whom all this multi¬ 
tude looked for guidance, led naturally, as one sorrowfully 
admits, to tho lust of })uwer. The Frunciscans at hrst 
emulated tho Domininans, then each grew jealous and 
envious of tlio other, and finally, a hitter hatred rnged for 
centuries between these two powerful bodies. (Tho struggle 
has now jmssed away from the Franciscans to tho Jesuits, 
the Domlnicaus still continuing their race for supremacy in 
tho councils of the church willi their newer ri\als.) But 
to cope with the Domiiueans learning was necessary, and 
tlio rule hod to give way. Alexander Hales, St. liona- 
ventura, Duns Scutus, William of Ockham (Ockham in 
Surrey), and lloger Bacon were the foremost men of Icarii' 
ing of their time, so far had tho order gone from its first 
pHnciples. The friars (tho Dominicans as well as the 
Franciscans) were also the most generous patrons of art 
for the decoration of their churches and monasteries. Tho 
people showered riches upon them in such profusion that 
the clergy and the*aldcr orders (Augustinians, Benedic¬ 
tines, &c.) complaii^d that the country was impoverished 
by it. (See the Chronicle of Matthew of Paris on this head.) 

As also from time to time reforming eiithuKinsts arose 
among the friars themselves, ultimately serious internal 
divisions broke out. From these controversiro nrose tho 
bodies known as Observants, Cfesorins, Cclcstlnas, Socco- 
lantes, CapcrolanI, Conventuals, Capuchins, and many 
others. Some of these sepamto orders wandered away 
from the communion of the clmrch altogether, and othern 
were finally merged into the general body. The principal 
divisions now are the Observants, Conventuals, and Ca¬ 
puchins, the Franciscan nuns, and the Tertiaries. At the 
beginning of the eighteenth centnry the Franciscan order 
numbered nearly 120,000 friars and nearly 30,000 nuns, 
and though since the French Revolution the number has 
been greatly reduced, tlie order is still one of the largest 
in the Roman Catholic Cburcb. It numbers among its 
znemben a long an-ay of ecclesiastical scholars and cniiucnt 
churchmen. St. Bonaveutura, Alexander Hales, Dons 
Sootus, William of Ockham, and Roger Bacon have been 
mentioned. Tho celebrated Cardinal Ximenes, and thi 


popes Nicholas IV., Alexander V., Sixtus IV., Sixtus V., 
and Clement XIV., olso belonged to this order. 

FRANCKX, a celebrated German pliUauthropist, was 
born in 1003. In 1001 ho became professor at the Uni¬ 
versity of Hallo, and soon afterw'ards pastor of tlie parish 
of Glaucha, a suburb of ilallo. The wretched state of his 
parishioners, who were sunk iii the moat abject ignorance 
and poverty, gave tho first intpulse to his philanthropic 
exertions. He began by tt'aching the children, whom ho 
supported at the same time by small donations. Ho was 
assisted by tlio contributions of many charitable persons, 
and gradually extended the sphere of his beneficial activity. 
In 1698 he laid the foundation of the Orphan Asylum at 
Halle, though he had scarcely any means of completing tho 
>diHco. It frequently liappeiied that at the must critical 
moments lie received by jiost large sums from known or 
unknown benefactors. Franuke died in 1727. Several 
important educational establi^hmcuts at Hallu, comprising 
education for all classes, owe to him their foundation ami 
bear his name. One of tliese, tlic Oanstcinian Biblical 
Institution, founded by Buron Caiistciu, wob the foreruunur 
of Bible Societies. 

FRANCO OF COLOGNE was the monkish inventor 
of time-signs for music. Up till our own day this in- 
vulu.able disenvery was attributed to John de Muris (circ. 
1330); but the labours of Fvtis, Kie.sewcttcr, and above 
nil of Con.ssemakcr, succes.sively bhuwud that Do Muris was 
the pupil of De llumllo, and tlicu that this De Handle 
relied upon a tieatise of a monk named Franco. Here 
authorities even yet diiler, for thcro were two Francos 
renowned as musical theorists in the dark ngos, one at 
Cologne ill the middle of the eleventh century, and one at 
Paris rather more than a century later. Tho famous 
treatise, so fur as wc know it, gives no certain indication 
of its origin, being uf course in the barbarous I^tin of the 
time. TiiC hnlunce of opiiiiun seems to be that Franco of 
Cologne was the inventor of notes, niul that his namesake 
of Paris was one of tlie improvers of this luminous idea, 
it was not till the tiino of the latter (about 1170) that 
musical time-signs began to be generally used. These 
were at first the fon</ and tlie /t/iort only, and early in tho 
thirtcuuth century (almut 1215) we itnd tho tint/ (minim) 
added to theiiu 'I’lie long lusted os long as two shorts, 
tho short two minims in imperfect time; tlio long was 
worth three shorts, tho short tlireo minims in perfect time. 
This triple division still remains, expressed among our¬ 
selves by tlie addition of a dot to tlie note to be divided. 
It is worthy of notice that the nAort note (brevis) of Franco 
is the longest nufo now in use, tlie breve. 

FRAN'COLXN (Francoliims) is a genus of wading 
birds belonging to the family Tetrannlda! or Grouse, sub- 
foinily Pcrdicliiaj or Partridges. The francolins are met 
with in Europe, Asia, and Africa. They have n strong 
family likeness to the partridges, but differ in their mark¬ 
ing, by their stouter bill, and by one or two spurs on tho 
leg. They love damp places in which tho vegetation is 
rank, and frequent thick forests, perching at night in tho 
brauches. The Common Francolin (Ftvncolintu vulffaris) 
is widely distributed over the south of Europe, Asia, and 
the north of Africa. It is about 12 inches in lengUi, and 
is uf a yellowish-brown colour al>ovc, marked and barred 
with black, and deep blu<’k beneath, with numerous oval 
w hite spots. Round the low*er part of the neck there is a 
broad collar of chestnut red. This bird lives in numerous 
companies in the low and marshy districts of the forests, 
and perches freely upon tlie branches of trees. Its food 
consists of seeds and the bulbous roots of plants, which it is 
able to dig out of the soil, its flosh, like that of the other 
francolins, of whicli there are many species, is very good. 
The Pondicherry Francolin {Fraticorufui pond^cerianw) 
abounds in the Dcccan, and is named by Indian sportsmoa 
the Deccan partridge. 
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FRANCO'NXA {Franken or FranketilantT) is a name 
that liuh at various times been very dlfloreiitly nppUod. It 
properly means the smite ns Franco, “tlie huid of the 
Franks,” and at an early time was applied to the territory 
embraced between tiio t.oire and tiio basin of tho Rhine 
4ind the Main. After a time tJic name became limited to 
tliat portion which was tMist of Lorraine. Previous to 
1612 tlio territory was further split up into numerous 
divisious, but at this time the name was revived and funned 
A circ:lo of tlie German Kiiipire. It was bordered f*. by 
Swabia and liavaria, E. by iiolieinia and the Upper Pala¬ 
tinate, N. by llcsse and Thurinj;in, ami \Y. by tlie Lower 
Palatinate and tiie circle of the Upper Rhine*. Its area 
was about 10,2!t0 square miles. Its circle ceased to exist 
in 1800. The ^nater part of it is now included in tbo 
Icin^rdom of jhivavia, of which it forms tlie tlireo circles 
of tipper P'rancoiiia. Middle Franconia, and Lower Fian- 
conia, tho united area of which is rather mure tlum 0000 
square miles. 

FRANCO'NIAK SBCPERORS is the title p\cn to 
a very rioblo series of emperors of the Holy Roman Empire, 
or Western ICmpirc, beginning with Conrad in 1027. They 
received this title on account of (’onrad being a prince of 
Franconia, tho Eastern or 'I'eutonic FrancUi^ so (tailed t(» 
distinguish it from the Western or Latin Franvia (Franee). 
Conrad was succeeded in the empire by his son Henry ill. 
(lOdO), who was ono of the gn-alest of the iiiedia'val 
emperors, and a stern religions reformer; he was also a 
great friend of Edivard the Confi'ssor of England. His son 
Henry IV. succeeded in 1050, and waged th.it long ami 
terrible strife witli tho pojies, notably with the. famous 
Hildebrand (Gregory VIL), which ended in his complete 
defeat and submission to penanee in the snow' at Ganossa 
in 1077. Henry V. was the son of IJi*nry IV., and sne- 
<'('cdcd in 1111. It was he wiiu mairied Matilda the 
daughter of our English Henry L, whence that princess 
was known n.s the “Empivss Maud.’’ Her son (our 
Henry II.) was not by the emjieror, Imt by her second 
husband Geoffrey, count of Anjou. With the Emperor 
Henry V., who had no son, tho Franconian dynasty came 
to an cud in 1126, and was bui'ceedcd by the Swabian 
line, springing from a daughter of Henry IV. 

FRANGXPA'NI. one of tho gix*nt mediieval Roman 
fainilicB; on several occasions, indeed, the complete masters 
of tho eternal city. The name, it is said (breakers of 
bread), was a sobriquet of lionoitr giieii in gratitude for 
lavish distributions of bread during n fuiniiie in the sevcntli 
century. Tho family rose to gieatiie.ss at tho close of the 
tenth C(‘utury (987), withstanding the eiicroarlnnents of 
l^pc John XV. in a noble and popular way. 'i'he favourite 
attitude of the Frangipani was what was in later times 
called Ghibellinc or anti-papal. Tims they were (*vcr ready 
to support the westiwu omperors and to aid the peojde 
against papal tyranny. It was a Frangipani who seizid 
Gelasius II. ami kept him prisoner when tho cardinals 
elected Mm secretly in 1118 us a dedinnee to the Einpin'or 
Henry V., tbo more fortunate inheritor of his father’s 
life-long struggle with tho papacy. Ccncius Frangipani 
bad to yield up his prisoner in a few days to superior 
forao; but the power at this time of thrsn great nobles i.s 
shown ill their daring to proclaim a pope in 1124 on their 
own authoiity, and this against the election of the church, 
which was then ciithruning the chosen e^rdiiial in Sail 
Fancrasio. To avoid a scdiism the latter gave way, 
and the legate Lambert of Ostia was borne to his throne 
by tbo Frangipani in full trimnpli as Honorius II. Ho 
prudently, liowcver, sought a fresh olccliun nt the hands 
of the cardinals with all the duo ceremonial. A rival 
house, that of Pivli'o Wmi, now j-oso to contest tho 
supremacy with tXe Frangipani^thc ancient monumeuls 
of Rome became battlcmcnted fortresses, and war upon 
war was waged in a petty scale. The noble Arch of 


Titus, near the Forum, was one of the fortresses of tlie 
Frangipani. In fact, their fortress buildings were not 
pulled duwm ami the arch cleared and restored until the 
days of Fius VIL (1822), They held tbo Colosseum for 
a long time as a fortress also, but when their foilunes 
declined they were, driven from this strongliold by tbo 
Annibaldi. (Yet its desecration by tho men-at-arms is 
nut more painful than its plunder for building stones by 
the popes, or its conversion into cloth-mills by Sixtus V., 
or into salt-works by Clement XL) The similnr forti- 
lieatioiis of the Colonna family at the Forta Mnggioro 
are preserved to this day. If, however, a foreign enemy 
drew near the nobh's would unite to withstand him, resum¬ 
ing their own quarrels on his departure. An example 
of this remarkaUlo state of things is found in the united 
resistance of the two great houses to the Emperor Bar- 
barossa (Frederick I.) in 11G7, during and after Ids con¬ 
quest of Rome. Tho Frangipani went so far as to seek 
foreign alliances against the great Swabian emperor by 
tlie marriuge of their chief with a daughter of the Greek 
Emjicror Mamtel, and the grateful I*op« Alexander Ill. 
blessed tlie nuptials (1172). This temporary alliance with 
tho popes did not, howevitr, last long, and a half century 
later v\e find tint Frangijiaiii more imperial than ever. 
The second Frederick won them over to be his liegemen, 
and thought no treasure loo great to bo lavishetl upon 
them, lie even bought their lauds, paying heavily for 
lliein, and then granted them buck without fine as an 
imperial iief, thus converting iliein from independent nobles 
Into barons of the empire. Tlio result was seen in tho 
jiope (Givgory IX.) wlien dai'ing to cxcommnnieato tho 
emperor, being at once driven out by the people, and having 
to take refuge in Perugia. Ho was not permitted to return 
till a severe flood about a year later frightened the super¬ 
stitions p(>( plo, who saw in it a pnuiBhinent for their exilo 
of tile pojic. Later popes used golden arguments to secure 
tlie Frangipuiii, even raised them to tlic principality of 
Tarcntuin. Tho family, however, was already paling before 
the great liouscs of Orsiiii and Colonna. A f»pani.sh raid 
upon their lordship of Astnra near Rome cost them both 
lives and property, and of tho chief branch only one 
remained, John Frangipani. He Bnished the history of 
his once famous race by selling tlie Inst scion of the 
Swaliian house of Gcnnany, the youthful Conradiii, who 
fell into ids hands after Ids defeat at TagHucozzo, to his 
remorseless rival Charles of Anjou (1208). That royal 
brother of *St. Louis of France had the equally roynl Coii- 
radln slidn as u common criminal, and paid Joliii Frangi¬ 
pani with largo estates in liie princedom of Bcnovcnto. 
The fierce raeu must have sadly fallen [before it could accept 
the part of the paid assasHin. 

FRANK'ALMOIGNE. This tonro is thus described 
by Littleton (see. 133):—“Tenant in Frankalmoigne is 
when nn abbot or prior, or other rnnn of reiigion, or of holy 
church, holdeth of his lord in frankalmoigne; that is to 
say, in Laliiie, in Ubtram ekmottinam^ tliat is, in free 
alines. And such ttMiurobegnnne first in old time. When 
a man in old time was seised of certain lands or tenements 
in ld.s demesne as of fee, and of the same land infeoffed, an 
abbot and his covent, or prior and his covent, to have luid 
to hold to them and their successors in pure and perpetual 
almcs, or in frankalmoigne; or by such words, to hold of 
the grantor, or of the lessor and liis lieiros, in free nlmes: 
in such ease tlio tenements were holdonin frankalmoigne.” 
From this it ajipeurs that lands which are so liold by religi¬ 
ous bodies are held by tenure; but neither fealty nor any 
other temporal service is duo. The spiritual services wliicli 
were due before tlie Keformatiou arc described by litlleton 
in B. 135. 

On this section (s. 135) Coke remarks:—** Since Littleton 
wrote, I lie liturgic nr book of Common Pniier of celebrating 
divine service is altered. This alteration notwithstanding, 
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yet the tennro in frankalmoigne rcmaincth; and such 
prayers and divine service sliall be suld and celebrated 
as now is authorized/* The statute of 12 Ciiarlcs 11., 
which abolishes military tenures, expressly excepts tenure 
in frankalmoipic. 

VRANKB'NZA, a genus of plants which are separated 
as a distinct order, Framk.I!:niack.k. 

Frankenia pulreruhnia (or tho powdery aea-henth) 
grows in the sand by the sea-sluire in many parts of 
Europe and Asia; it is occasionally found on the coast of 
Sussex ill Kuglond, but is very raic. 

Frankenia Imvit is a native of the muddy salt-marshes 
by the Bca-eoast in many pai’ts of Kuvopc and the Canary 
Isles. In England it is found principally on the eastern 
coast, and ilowcrs in the months of July and August. The 
flowers arc generally ilesh-colourcd, but scunctiines white, 
with yellow claws. 

FRANKfiZYIA'CEJBf a small order of Dicotyledons 
allied to CARYoniTfiiJs.ic. There arc twelve species, 
chiedy found in tho souiii of Europe and north of Africa; 
they, however, occur on the seu-coast in various other paiis 
of the world; one species from Austnilia, Frankenia paiici-- 
Jioray remarkable for the size of its flowers, is a very pretty 
greenhouse shrub. The only genus is Fuankknia, of which 
there arc twelve species. The characteristics which maik 
them otr from the Caryophyllcsc are the parietal placentas 
and the straight embrvos. 

FRANKENSTEIN is a town in the Pni.ssian gov<‘i n- 
ment of llrcslau, sitimted on the l^msebuch, J7 miles 
S.S.E. of Jjrcblau. It is a well-built town, surrounded by 
walls, and has four suburbs, an old ruined castle, a spacious 
rnarkot-placc, several cbnrclies, an iiosplfal, barracks, a 
picture gallery, and a botanical garden. Tho population 
is about 7600. I'ho manufactures consist of woullcu 
stuffs, linens, leather, stockings, tobacco, liqueurs, &.c. 
About 7 miles to tho south-west is the inountain fortress 
of Silberbcrg, constructed by Ficdcriek the (heat to com¬ 
mand tho road from Bohemia. 

FBANK'FURT. COUNCIL OF. Tliis import.ant 
and curious early council of the Uonian Church met in 704 
at Frankfurt-oii-tlie-Iilain, suuimuned hy the Emperor 
Charles the Great (Charlemagne). One of its chief oiijects 
was the suppression of a variety of the Nesluriaii heresy 
which under the namo of Adoptians had sprung up in 
Spain. Eiipand, archbishop of Toledo, and Felix, bishop 
of Urged, perhaps w’itU a hop© of casing the path towards 
conversion fur the Moors, had somu time heforo this 
imagined that though tho Sou was coequal with the Father 
as to his divine nature, he w:is but an adopted Sou as to bis 
human nature. Tho heresy w'os widely welcomed. Tiic* 
council condemned tho heresy (for which tho bishops had 
themselves done penanpe forty years previously), and Charles 
himself drew up and prononuced the sentence. Still more 
important was its reversal of the permission of tho worship 
of images granted by tho second council of Nicoia. I'his 
too, the g(H)d emperor enlarged upon in tho treatises known 
as tho Carolinian Books.” He there rejects the kneeling 
to images, burning lights or offering incense before them, 
or kissing them, or in any way reverencing or adoring 
them; Jio admits images into the church as ornuinentH 
only. Tho council lays down flrmly, too, that there is 
no special socred language, but that prayer may be offered 
up in any tongue, a rcmaikablc piece of liberality for tho 
times. After this the council went on to fix the .price of 
com, to regulate tho coinage, to issno decives as to feudal 
matters, &c. In short this curious council and diet in one 
is an excellent example of tho early mediaeval view of the 
clergy os feudal beneficiaries, who like other feudal estates 
from time to time assembled round their liege lord. Tho 
decisions of Frankfurt were quietly passed by in later times. 

FRANX'FUBT-ON-TBB-BIAIN is on the right 
baiUc of the 'Main, across which there ore four stone 


bridges and an iron snsponKion bridge, which unite it with 
the suburb of t^achsenhausen. The old walks and ramparts 
with their stagnant ditches were razed between the years 
180G and 1812, and the site couveitud into spacioiiH 
park-like gi'ounds; the glacis, ton, is now covered with 
vineyards and gardens, which are cxtenmlly bounded by a 
broad mud; and beyond this road tho adjacent ground is 
embellished with a profusion of villas, pavilions, and 
private gardens. Tlic (diief entrances are hy nine large 
gates. In front of the north-casttTii entrance is tho 
nionumcnt erected by Fiedorick William II., king of 
I'russia, to the memory of tho Fvince of Hesse-Fhillipsthal 
and his gallant followers. The Bockeuheim gate, which is 
tho urestcru eiitranoe, is built on the model of the temple of 
tho wingluss Victory at Athens; and tlin Upper-Main gate, 
on that of the porches of tho Gainpns Militum at Pompeii. 
The Kschenliehii gate, tho north-western eulranee, is the 
only spcciiueu extant of the ancient gates; it is a lofty 
inassKe tower, crowned hy five turrets, and is a line 
specimen of (he German nrchilecture of the fourieeiith 
century. 

The poj)ulatioii of the tf>wn of Frankfort, in 18G1, was 
7C,PJU, ami of tho suburbs, 11,688; total, 87,618, In 
1884 tlie number of inliabitaiits bad iiicrenscd to 1.6O,00O. 
TJjere are six largo mid fourteen minor squares or o]>eu 
spaces, and alaiut 221) streets and lanes. The city has 
mum'ions places of worship. Tins right bank of tho liver 
is edged by u spacious quay, hehind which lies an unin- 
ternt]>tcd line of buildings. Frankfurt coinmiiuicatcs 
by railway nilb Carlsruhe, Mainz, Wiesbaden, »Se., and 
has u regular traflie witli steain-pacKets on the Main, 
Two lai'ge fairs arc held here annually. 

'I'lie most remaikahlo building in the town is the Uuitfer, 
or t(»wn-ludl, an irregular sliucture, with hdty roofs in tho 
old Frankish style. Under its roof is tin* WaJd/.immer, or 
Hall of Kleetiuu, in whieli the electors and thvir repre¬ 
sentatives were, wont to assemble and partly condue.t tho 
husijM'Ss of electing tlic emperors of Germany. Next to it 
is the Kais<T-saal, or Imperial Hull, wheie tin*, emperor, upon 
Ids election, held ids public duincr, at which ho was waitiat 
upon by tho counts and the high oflieers of tho empire. 
Tlierenre uiches in tins hall wldeh contain portraits of the 
emperors of Goniiany from Conrad to Leopold II. Tho 
lloiiuT is situated on iJie western side <»f liu! IiOmcrberg, 
an irregular open space or square, which hoa also much of 
historical interest attutdied to it. 

The Saal Hof, a gloomy modern building, on the sit<* of 
a palace erected in 822, is now used by the tadehrated 
Conserv.itoiiurn of IMiusic; the lirannfids, used as a com¬ 
mercial exidning**; tlic spacious palace of the Prince of 
Thmn niul Taxis, where the German Parliament met from 
181ti to 18G(i; tlio ancient house of the Teutonic Knights 
in Snehsenliauseu; tlic Stone House, a fine remnant of tho 
middle ages; tho FUrstenoek, one of the oldest buildings 
ill Frankfurt; the Sttldel Art Institute, to which Frankfurt 
is indebted for her high rank in tiio artistic world, contain¬ 
ing drawings, engravings, casts, and pictures; tlie theatre 
and ojxwa liouse, an exceedingly handsome building; 
tlie ]iublic library; the academy of arts and seieiii'cs, 
and many hospitals and asylums, nr© among the cldef 
hnildings of the city. Frankfurt contains a number of 
Institutums devoted to science, art, and cdueaLion. The 
old pint of the town still consists fur the must part of 
narrow and unattraetivo streets, but the wliole place has 
been improved by tiio erccllon of many good houses in tb© 
principal streets and the adjoining suburbs. 

The cathedral clmrcli of St. llartholianew, a Gothic 
structure, begun in the time of the Carlovingiaii princes, 
but not fiiiisbed till tho fourteenth century, waa burnt 
down in 18fi7, but has since been resto^d. Its tower is 
312 feet in beiglit. Oil tho right of llio grand choir was 
the chapel in which the electors accepted tho German 
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emporor-elect an their sovercij;n, after he had been nro^vncd 
aud anointed at the high altar. Near the cathedral la a 
building for preserving the municipal arebives, in which is 
}irosci*ved the famous golden hull,'’ tlio deed by which 
ObarloB IV., in 135G« settled the mode of election of the | 
(jerman emperors, fixed the number of olcclois at seven, ' 
and determined their rights of voting. At a short distance ! 
north of the town is the public cemetery, laid out like a | 
pIeaHQre*-ground with shrubs; and adjoining it an equally I 
wcU-arranged burial-place for the .fewisb community. \ 
Dannccker's statue of Ariadno” is in licthniun's museum, 
near the Kreiburg gate. ; 

With the exception of Saclisenhatisen and its 10,000 
inhabitants, who are principally agriculturists, gardeners, , 
and day labourers, the citizens of j'rankfurt derive their ; 
subsistence from comincrce, money operations, and inaiiii- 
factures; it is a place of considerable transit f(jr German ; 
aud foreign produce. Tlie chief articles of trade are wines, 1 
English, French, and Italian goods, Uavaihm liinlxT, i 
Geriimn wools, colonial produce, and Gciman manufac¬ 
tures; but its ]>rincipal souree of wealth is in extensive 
banking, cominiKsion, and funding transactions. The 
manufactures comprise carpet s, tubh*-covei‘s, oil-eloth, 
cotton and silk fabrics, woollen yarns and stufts, gold .and j 
silver articles, tedmeet), ])laying cards, and printers’ black ; ■ 
and it 1ms many printing, btercotyping, and lithogniphic { 
est.ablislnnentx. 

Of tlio origin of the word Frankfurt little is known 
beyond the signification, “ the ford of the Franks,” \\liich 
is nearly equivalent to tiio l.aliii J''raHvoru7n. 

The )>lace appears to Imvc been originally a Uunmn station, 
but did not attract niucli utteiitiun till the time of Clmrle- 
mAgne, who had a palace and held a cunmdl here in 7t> l. 
Louis the Pious surrounded it with walls and ditches in 
838, In tlio records of tlic middle ages Frankfurt is men¬ 
tioned as one of the principal cities in the German Empire. 
A “golden bull” confinned the privilege wJucli Frankfurt 
had long enjoyed, of being the place of all imperial elec¬ 
tions. The townsmen grailually increased tbeh* powers and 
pof^ossiuna down to the tre.aty of Westjilialia, which 
recognized all its immunities, and it W’.as taken under the 
bpccinl protection of tho cinpiio by the imperial rescripts 
of 1082 and IfiJ'.'!. The ICmpeior Cliailes VH. resided 
here from 1742 to 174'l,and the Geiman diets were at 
that pciiod transferred to Frankfurt from Katisbon. 
Frankfurt w.as made a gr.'ind-duchy by Napoleon; but a 
resolution of tliocongressi>f V'icniia in IHl.O ro-cstabllshcd 
tbe city of Frankfurt and its former territory as a free 
state, and from that time to iHfifi it w.as the seat of the 
Germanic Diet. On tho outbreak of the Seven Weeks’ 
AVar, between Austria and Prussia, in the last-named 
year, tho city was occupied by Prussian troi>p.s, and it 
now forms part of tbo additional territory thou acquired by 
that kingdom. 

The territory im;ncdiBtcly around tlie walls of the city, 
on both sides of tbe Alain, is quite level, and its soil, a deep 
fiond covered with a crust of luv.^, is admirably adapted 
for the growth of corn, vegetables, tho vine, and other 
fruits. The iubabitnnts of the villages are partially 
employed inmanufactuihig and mechaiiieal pursuits within 
the walls of tlie city itself; but the most lucrulive occupa¬ 
tion they follow is that of cuiiicrs tln-ough many states of 
Germany. 

Tbe Jews are unusually numerous in the city, and now 
occupy some of tbo finest mansions in it and in the 
environs. They were formerly much oppressed, and com¬ 
pelled for centuries to live in a dark unwholesome quarter 
called Judengaase, or Jews* I<ano, from which most of the 
poor houses have boon removed. 

Frankfort waa the birthplace of Gootho, who was bom 
on tbe 28th August, 1740. Amschel Rothschild, ancestor 
of the banking family of tliat name now spread all over 


Europe, was bom in a wretched dwelling in the Jew»* 
Lone alluded to above, in 1772, and died in 1812 worth 
more than a million sterling. 

FBANKTITBT-OK'THZ^DXB, tbo largest town 
of tbo Prn.ssinn province of llraudonburg, after Berlin and 
Potsdam, is pleasantly situated on tho left bank of the 
Oder, and surrounded by vinc-clad heights and gardens, 
at a distance of about .OU miles K.S.K. by rail from Berlin. 
It coiihifcrts of the town prtqier, surrounded by walls and 
ditches, and of three suburbs on the loft bunk, and of 
another suburb on the right bank of the river, which is 
here crossptl by u wooden bridge about 25)0 yards long. It 
is built with considerublo regnlarit)', four aptacious streets 
traversing it nearly in ])arallel lines. It is the scat of a 
superior court of appeal and of other courts and public 
ofiieos, aud contains numerous churelics, of winch the 
Marien, or Ohcrkirche, of the thirteenth century, is most 
deserving of notice, a Roman Catholic chapel, synagogue, 
town-house built in 1017, a gymnasiuin, burgher and 
numerous other schools, theatre, a house of correction, an 
oiphan and two other hospitals. The university which 
Frankfurt possessed from an early period was transferred 
to Breslau in 1810. Tlio manufactures consist of woollen 
and linmi cloth, silks, hosiery, gloves, leather, delf and 
common cnrlhcnware, wax, sugar, and bmndy; and tho 
trode, general and transit, is extensive both by land and 
water, p.'uliciilui ly tlie latter, lliere being about 200U 
vessels wbieh annually pass tbo town. Tliere are also 
three important annual fairs, much fnsquonted by dealers 
fnan Poland. Tlie town was founded by tho Wends and 
annexed t« Brandenburg in I2a0. In the neighbourhood, 
near Kunersdorf, a gient defeat was suffered by the Pms- 
sians, under Frederick the Great, at the hands of the 
united army of tlio Austrians and Russians. But the 
advuidago was lost liy delay. Frankfurt possesses a 
butliing establishment, with chalybeate springs and vapour 
and sulphur baths. Tiie population in 1882 was 51,147. 

FRANK'ZNCBfNSEf a gum-rcsln obtained by making 
incisions in certain trees belonging to tbe genos Bob- 
wjn.nia. TIktc was great uncertainty about tho true 
source of frankincense or olibanum until a paper was 
published in 1871 in tlie I’raMactionB of the Linnean 
iSocifty^ by Dr. George Biid'vood, embodying his re¬ 
searches. lie states that tliere are three species which 
yjrid it—namely, liimaelUa Frtreanay Botwellia JShau- 
JJaJimia^ and hoswellia Carterii [See Botaky, Pluto 1., 
fig. 3.] These trees arc natives of tho hills in the Somali 
country of East Africa, and in tho district of Hadraniaiit of 
South Arabia. They ore described as growing directly out 
of h.ai'd Ijincstonc rocks. Tlic resin is obtained by m^ing 
u dc^p incision in tlie tree, and stripping olf the bark for 
about 6 inches below. The sap exudes and gradually 
hardens, when tbe incision is made deeper. In about 
three niontliH* time the resin has sufiicientiy hardened to 
remove. JioswelUa thuHferay a native of India, and 
lioswellia papjftifera^ a native of Abyssinia, yudda reain, 
but mucli inferior to tlie true frankincense. 

FRANK^INO LSTTSRS, a privilege formerly en¬ 
joyed by peers and members of the House of Commons, 
and many official persons, of sending and receiving letters 
duty free. Originally nothing more was required than 
tlint the peer or M.P. should write his name on tbe comer 
of the envelope, leaving the address to be filled in by otlier 
liands. This, however, w’os found to have led to tbe ex- 
tensivo sale of franks, and accordingly a further proviso 
WAS passed, insisting that the entire address should bo 
w'ritten by the franker. Each person privileged to frank 
was entitled to send ten letters every day, and to recoivo 
fifteen, free. It was abolished ou the introduction of the 
penny postage. 

Formerly the practice of franking prevailed extensively 
in tho United States—tbo privilege being enjoyed by 
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members of CongresSf the president and cabinet ministers^ 
postmasters, and numeruns other officials; in addition to 
which tlio mails carried a considerable quantity of news* 
paper matter free of charge. The whole syntem of frank¬ 
ing, however, was abolished throughout tiie United States 
in June, 1678. 

ntA2>rK'LZK (Frankelein) was tiie name of the 
medicBval farmer of Kngluiid liolding direct from the 
crown, and not from any feudal lord. He was tlms a 
frank or free man. Chaucer describes liim as he was in 
tlio time of Edward Ill.:— 

** Wlthoutd bake roete was neyore bis Imna 

Of flesscli and flssch, and that ho plentevons 

Hit Ktiewede (It snowed; in his iaius of inrt<* and drynko 

Of allu deyntees (dainties) that men cowdu tliyiiKu/’ 

Tic was thus held up ns the most bosjatablc of men, well 
to do, full of generous cheer and kindly greeting; often 1 
knight of tho shire, or else Blicrin* (rrologuc to the Can- | 
terbuiy Tales”). In old records of precedence lio ranks | 
next after the barons. Shnkspean* kIiows us the graver ^ 
franklin of Elizabctirs day, rntlier Imnilder in rank also, 
as times had changed. Thus in tlie first part of Henry 
IV.” (Act ii. scene 1) the seapegrnec prince is told of the 
arrival of a suitable victim for his plunder, ‘‘a franklin 
from the wild (weald) of Kent” with 800 marks of gold. 
Hut tins was only a survival of the name; the franklin as 
a special ebtss of society ceased to c.\ist, of course, with 
the cessation of the feudal system; and in Klixabetlds day 
that was, in all except the name, a thing of tJie ]>ast. 

rRANKXJN. BENJAMIN, born at Hostun in New 
England, Cth January, 170(5, was tlje son of a tallow- 
chandler in humble circumstances, but intelligent and 
strong-minded. Heiijamin was apprenticed to his brother, 
a printer at Boston; but the two could not agree, and 
Ilenjamin took advantage of the fact that his indentures 
had been cancelled by mutual ngrceincnt for special private 
reasons, and left him. It is himself who relates, in a most 
honourable spirit, this dishonourable act. Prevented by 
his brother from finding employment in Boston, he went to 
Philadelphia in 1723, and worked there for a year and a 
lialf with Keimcr, a printer. He went to England to pur¬ 
chase prinring material iu 1725, on a deceptive promise of 
assistance to set up as a master printer, and was compelled 
to work as a journeyman prinlei* in I>ondon. lUs iuterest- 
iug account of this period is as widely as it is deservedly 
known. In 1728 he returned to Philadelphia as clerk 
to a mercliant; but the latter died in 1727, and Franklin 
relumed to bis old master, Keimer. Friends and credit 
enabled him to establish himself on his owu account 
in 1729. Tlie following year he married. Me now 
engaged in literature, edited n newspaper, advocated 
paper currency, and in 1732 projected Poor Richard’s 
Almanack,” containing t)ie well-known maxims, which, 
collected under the title “ Tho Way to Wealth,” obtained 
uncommon popularity, and have been translated into 
varions languages. 

In 1782 be set on foot the first public library of Phila¬ 
delphia; in 1788 ho established tho first association fur 
extinguishing fires, and at a later period the first fire- 
insurance company; in 1749 he raised subscriptions for 
the foundation of a public academy, the origin of the 
present University of Pennsylvania; in 1752 he raised 
Kubscriptions and procured an auxiliary grant from tho 
legislature to establish tho first hospital in Philadelphia; 
and in 1754 he proposed a plan for the union of the 
American provinces against invasion, in which a germ of 
the future Union may be found. 

As a philosopher his name is indissolubly linked with 
tho histoij of clcctiicity, in which he was one of the most 
active, patient, and successful experimenterH; and his 
indnsti 7 was rewarded in 1752 by the discovery of tho 
identity of electricity and liglitniiig. He immediately pro¬ 


ceeded to turn his discovery to account by pnblisbinga plan 
for defending houses fi*om lightning hy tho use of pointed 
conductors. 

Tlie increasing estimation in which he was held was 
manifested in his succcBsivc appointments to difTcreiii, 
offices. In 1788 he wtis made clerk to the General As¬ 
sembly of Pennsylvania; iu 1787, postmaster of Phila¬ 
delphia; in 1747 lie was elected as one of the representa- 
tlvbs of Philadelphia in the AKscmbly; iu 1753 he wos 
ap|K)inted deputy postmaster-general for the British 
colonics. As a meml)cr of Assembly he was soon h*okvd 
up to as (he liead of the opposition, and to him have been 
attributed many of tho spirited replies of the Assembly 
to the inessngcs of tiie governors. He spoke but seldom. 
His speeclies often consisted of a single sentence, or of a 
w*ell-told and pointed stor}'. His inuutier was plain and 
mild. And thus, with bis penetrating and solid judgment, 
ho was able to confound the most eloquent and subtle of 
his adversaries, to continn tlie o[>inion of his friends, an I 
to make converts of tho unprejudiced among those who 
w'cre his opponents. 

He wiiN sent to England in 1757. on the part of tho 
Asst'mbly, to manage a controversy before the Privy Council; 
and was successful in obtaining u decision that the estates 
of the proprietaries, Penn s representatives, ought to pay 
their fair jiroportion of the public burdens. His ctaiduet 
was fio highly approved that Massiielmsetts, Mainland, 
and Georgia severally appointed him their English agent. 
By this time his name was well known to European pliilo- 
supheis. He was eliosen a member (*f the RoyiU Society of 
London, and of bcver.al foreign scientific bodies at a later 
period; he was also elected a foreign associate of the 
French Aeadomie dcs Sciences, and the universities of 
(Ixfoid, Edinburgh, and St, Andrews admitted him to tho 
degree of H.C.L, On iiis return to Aniericii in 1762 he 
received lli« tlianks of tlio Ahsemldy. 'I’hc friends of tho 
proprietaries had intliienee enough to prevent his elcetiou 
in 1704. On the* meeting of Ibc Assembly, however, he 
was rcajtpointed ])rnvincial agent in England. Uo was a 
warm opponent of the Stamp Act, and was examined at 
the bar of tlie House of Commons in 1788, when tho re¬ 
peal of that offensive measure was ]»ro|H)sed. He was in 
couKi^quenee deprived of his posimustership, and treated 
with great roughness by tiie Knglisli miiiistiy. 

In 1775, liaving lost all expectation of bringing about 
a veconcillulion, he returned to Pliiladelphia, and the day 
j after he landed was elected a dclcgato to tho Congress 
then ussemided in that city. During that and the follow¬ 
ing year ho was sent on a fruitless mission to persuade tho 
CaimduuKs to join in the insnnection. Towards the end of 
1778 he was sent to France, wheie in conjunction with his 
brother minister, Silas Deane, he succeeded in inducing 
the French government to form an offensive and defensive 
alliance with tho United States, 8th February, 1778, In 
1785 lie was recalled, at bis owm wish, and was succeeded 
by Jefferson. Emm after his n'turn ho was chosen mem¬ 
ber, then president, of the supreme executive council for 
the city of Philadelphia, and in 1787 delegate for the state 
of T‘ennsylvania, in the convention appointed to revise and 
amend the Articles of Union. 

After enjoying through a long life an unusual share of 
health, Frunivliu was compelled in 1786 to quit public life 
by tbo infirmities of age. His last public act was to sigu, 
as president of the Abolition Society, a memorial to Con¬ 
gress, dated 12th Feitrunry, 1789, praying them to exert 
the full extent of power vested in them by the constitution 
in discouraging the traffic in shves. He died 17th April 
1700, aged eighty-four. 

FltANKUN* RTp- JOHN, tlio Arctic diKCoverer, was 
bom on the 18th April, 1788. at Spilsbys in Lincolnshire, 
His father was extremely anxhms that he should enter the 
church, and he purchased an ndvowsen for him, intending 
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tliul lio hhould complete hie education at a nnivcrelty. 
His iiiclinati(iii, however, was to "o to bca. Hoping, thougli 
linidly expecting, to make a sea-life repugnmit to his son, 
Ills fatlier seiit him in a small trading ship to Lisbon; but 
though the discomforts of tlj« votago were great, the 
boy’s love for a nautical life overcame every consideralion. 
Accordingly bis falluir gave way, and ho was entered us 
nrulsbipirinn on board tbu I'olyphemm^ at the ago of four¬ 
teen, where he served in the battle of Copenlmgcn in IbOl. 
On tbo return of the Poliiphttims to Knglaiid he was 
a])pointcd to the Inve-MUjaior^ oominandod by liis cousin. 
Captain Flinders, and coniniissinned for a voyage of dis¬ 
covery t(» Auhtraliii. Csiptaiii Klimlers and his officers 
were afterwards transf(*ncd to the Porpoise.^ and left 
Australia nitli tlie intention of returning to Kngland. 
'J'liu Vorpnise^ and her ccmsoit tlie Culo^ were wrecked on 
the IHtli August, I SOX On aiTiving in Jiiiglaml Franklin 
was immedialely ajijiomted to the JielkTuphon^ t’nptain 
Lning, and was signal midshipman in the memoniblo buttle 
of Trafalgar. lie was now jwomoted, and as lientenunt 
served for six years in the litilford; was present at tlio 
blockade of Flushing, and nt tlie disn-slrous attack on New 
Orleans. On this occasion lie commanded the Mford 
gun-boats, and received a slight wound. Franklin llten 
obtained an npjiointinent in tlie Arctic expedition eoni- 
manded by Captain Ihichan, the ufijeet of wiiieh was to 
jienctrato and exjdore the MijipoBciI i’olar Sea. The 
expedition, eonsisling of the iforotlu a iwid yVea/*, sailed 
in 1818. During a violent storm in hit. 80’ ilO', the 
Porothea became disableil, and the sliijts retunnd to 
lliigiand. In 1810 lie was de.s[)alchcd by tbu government 
to Hudson liay, w’ilh ordeis to mako his way thence to 
tlie Arctic Sea, and survi'y as much of tlie coast ns pissible. 
In Hie cniivse of tills expedilkm, wliieh lasted three years 
and a half, he travelled nearly GOdO miles, nndcr circum- 
slanees of such extreme hardship and privation that more 
than liulf Ids companions died. Thu exploration, however, 
•added much to scientiliu and geographical knowledge; and 
on his return Franklin was m.ulu jKist-captain, and elected 
a fellow of the Royal Sociidy. In 182)1 lie inamed Eleanor, 
youngest dangliler of William I’orden, Esq. Tn 1825 lie 
shirted on his second land expetlition. lleseending the 
Mackenzie River to the sen, he traced the North Amerieim 
const from the Coppermine River to nearly the 15Gth 
ineridinn, and approached to within IGO miles of the most 
easterly point attained by Captain Reecliy, who liad passed 
into the Arctic Sea from Behring’s Struila. On his return 
to Kngland he was knighted, and received numerous 
honours. His first wife having died in 1825, Sir •loim 
married in 1828 Jane, second daughter of .fohn Griffin, 
Ksq. He took an active ]iurt in the Greek war of libera¬ 
tion; and after a few years’ a'st, an n]>plicaiIon fur 
employment in the colonies led Lord Gleiielg to olfer him 
the govcmorslnp of Aiitigna, and subsequently of Van 
Diemen's Land. Frankl'u accepted the latter, on condition 
that if war broke out he might be allowed to resign bis 
Appointment if offered the command of a ship. 

In 1844 Franklin returned to England, when it was 
dodded that ono more attempt sliould l>o made to discowir 
the north-west passage. This expedition consisted of the 
ships JCrebui and Terror^ lately rcturnerl fium Antarctic 
service. They were provided with small screw engines, 
nud officered and manned by persons experieneod in Arctic 
service. The expedition left Kngland un the 2Gth May, 
1845. Fnuiklina instructions were to pass through Lan¬ 
caster Sound as far 08 Capo Walker, and then make his 
way, to the best of his ability, to Uebiing’s Stioits. The 
L'rebw and Terror were last seen on tlio ilBth .Inly, 1845, 
)u Baffin’s Bay—all well; and letters of that date received 
from Franklin and his officers are full of hope and antici¬ 
pations of snccesA No farther tidings of the explorers hav¬ 
ing been received, in the autumn of 1847 it was determined 


to equip an expedition in search of them. This sailed in 
1848, and from Hiat period until 1857 expedition after 
expedition was despatched. The Admiralty at last an- 
iiounred officially tlmt the search was closed, but Lady 
FiOnklln resolved on making one more attempt to ascertniu 
her husband’s fate. She purchased the screw steamer 
yacht Fox, and having equipped it in the most efficient 
manner, the command was intrusted to Sir Leopold 
liRGlintock. Tlie exp’dition left Alierdccn on tlio 2nd 
•Tilly, 1857. In tlic spring of 185U the scnrcli was com¬ 
menced. On the north-west shore of Kiug William Land 
a record was discovered announcing that the Frebus and 
yV.rror had been abandoned, that Sir John Franklin died 
on the Util June, 1847, and that out of 1H4 persons 
ongiually composing the expedition, the survivors, amount¬ 
ing to 105 officers and men, purjwsed endeavouring to make 
their wav to the American continent hv the Fish River. 
The discovery of skeletons, n boat, and other relics leave 
no doubt that those also pcriblied. Tliough tlie expedition 
ended thus fatally, it cannot be termed a failure, for by 
attaining the locality where the Kvfban and 7’eiTorwero 
abandoned it reaelied within a few miles of the farthest 
spot touched hy earlier explorers slarthig from the west¬ 
ward; thus it is no mere mctaplior whieli ascribes to 
Finnklin the discovery of the norlli-west passage. The 
interest felt in the fate of this expedition is by no means 
yet extiuet, and as late as 1878 anotiier searcli party was 
bciit out from Ani(>riea on the strength of rumours of somo 
still existing records. Thus died Sir John Franklin, not 
only in Hie execution of his duty, but in the fulness of 
success. A liandbomo statue was erected to his memory 
in London in 18GG, the expense having been defrayed by 
a paiiinmentarv vote. 

FRANK-PLSDGB, the Norman form of the old 
Saxon cnsloin of friUdmvh, wliich was in use at a very 
eaily period. It seems to have originated in un accused 
person ilnding hail for liis appearance at his trial, and 
gradually to Imve extended into a demand from every 
freeman for a pledge fur his good beliaviour. It was in 
Hie Noraian limes I'xacled from every froe-bom man 
(exeepling cleiks, iSc.) at the age of fourteen. The 
custom was so rigiilly observed that nt every county 
cuni't the slieriffs called upon all those persons who bad 
arrived at the propi'r age to take the necessary oatlis, and 
Kettle themselves in one tithing or another; and tliis 
branch of the sherilTs authority was railed “ the view of 
frank-plcdge” Sometimes a certain 

number of neighbours bccumo bound fur one another, and 
were accountable for the appearance of their pledge when 
called upon. Its origin is assigned to tho Lombards. 

FRANKS, or the “ Free Folk,” was a general name 
assumed by many Tentonie tiibos pressing upon the 
nortli-wcstem parts of tlie Roman Empire. 'J'bese tribes, 
liret known by tlicir sepamto names Sigambri, Cliatti, &c., 
were collectively called Franks wlien in tho third century 
they passed the Rhine near its month and established 
themselves in what we now call the Netherlands. Later 
they divided into two main groups, slightly distinguished 
by codes of laws, most iortunatciy slUI existing. l%esa 
were tho Lex Snlica of the Salian Franks, who dwelt by 
the sea (6'afa being the Yssel), and the Lex Ripuaria 
of the Kipuarian Franks, who dwelt by tho banks (n/>«) of 
the river, inland. [See Salic Law,] Tlie first were tho 
most impirtant, and It was under Hlodowig or Chlodwig 
(Clovis), a chief of the Merwing family, that tho Salian 
Franks descended ujKin tho Gauls in 485 to found the 
Frankish dominion, os dascribed in the article FitANOE. The 
conquest of Chlodwig waa made the more complete as when 
converted lie chanced to ciioose tho Roman Catholic faith, 
whereas nil the otlier converted Tentonie kings were Ariana 
Ho was thus onahled, under the guise of roligion and with 
tlie help and approval of Rome, to wrest their conquesta 
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from Tlio Franks have left tlieir name in France 

and in Franconia^ tlie one a part of Gaul, the other uf 
Germany. Both alike arc called Francia in Latin. 

The name of the “free folk” was well deserved by these 
hold and savage waniors. I'hoy were all equals, ackiiow> 
lodging no master. Each man was a free landholder, Ids 
own lord, priest, and judge, the tribe being ruled by the 
open assembly of all its members. If wrong was done, 
not the individual wrongdoer but his family was held 
responsible; and eveiy injury can-ied with it its special 
fine. Thus each member of a family felt bound nut to 
disgrace it, and on the other hand the family kept guard 
over its members lest the whole should sufTer for the fault 
of one. When this occurred the criminal was judged, not 
)>y his tribe, but by his family, and wlmt personal punish¬ 
ment ho received was ut their hands alone. Each tribe 
dwelt within its marh or moi'cb, or border of waste forest 
laud, pnrposoly left banen us a protcclioii, and crossed by 
strangers al their de:nlly peril. While all the tribesmen 
were equally free there were some families wliieh by greater 
wealth or skill attained a lionalitury prc-cmineuee. These 
were the eor/s, and from them the chiefs of the tribe were 
dioHcn. They had to declare and settle tho customs of the 
tribe, and to record and promulgate its laws. It w'as only 
in war time that these fico Franks siibinittid to control, 
and then they chose a hereturf or leader fur the lime, wliosc 
]>uwcr expired with the need for It. But ns witii Chlodwig 
and tho Franks in their w*ur on Gaul, so also with the 
kindred folk of the iSaxons when under the leadership of 
llcngest and llorsa they descended on Brit.'iin, astute .nn<l 
powerful princes soon found means of perpetuating their 
sovereignty, Chlodwig even receivetl the e<'nsul^hip from 
the hands of tho ciiijiorors of the East, and thus ruled 
Gaul, or ])teleiided to rule it, as vie<‘roy for the court of 
Consiaiiliiiople. 

Till tho conversion of Chlodwig the Franks worshippi'd 
Tiw (or Teu, whence tJieir nniiio of 'i’entons, Tea being 
manifesllv tlio same word as the Greek Zeun or tiu? Latin 

m 

J)eu8)^ All-father Odin, Thor, Frc 3 'a, and the other deities 
of tho Norse mythology wliosc legends are preserved for ns 
ill tho two Eddas. This, the common faith of the Teutonic 
jieoples, leaves its traees here and tbore among us; as in the 
Sun’s day, Moon’s day, Ten’s d.ay. Oden or Woden’s day, 
Thors day, Freya’s day, Sirter’s day of our Teutonic 
ancestors. The English lay rouud Elhe eastward of the 
Franks, who lay on the Rliinc, but in fundamentals they 
were u kindred folk. Tho first, however, dispossessed tlie 
Britons from Britain, and uceupied tho hind in their stead. 
Britain became England by a repcopliiig of its soil. The 
Franks, on the other hand, conquered Gaul and held it 
.subject, and though Gaul took the name of France it 
never became Frank. The infiucnco of the Franks on its 
speech was slight [see French Language], and evi*n 
the Frank domination itself only lasted bUU years. Sco 
France. 

mAK&JOSBr LAND, an orehipehigo of the Arctic 
Ocean, north of Nova-Zeinbla, of about tlie same extent 
os Spitzbergen, extending from lat. 80° to 88° N., and 
from Ion. 49° to Cl** £. It consists of several largo masses 
of l^d, of which the most extensive is Welczeckland in the 
K. and Zichyland in the W., divided from one another by 
Austria Sound. Other islands aro M‘Cliiitock, Hall, and 
Salm, south of these two; and Usear, rctcrmaimlnnd, and 
Prince Rudolf, north of them. Tho surface is generally 
elevated, and rocky when free of icc. In Zichyland there is 
a peak 6000 feet in height; many otliers rise to 2000 
and 3000 feet Tho prevailing rocks are dolcritc, of 
igneous pintonio origin, and a tertiary carboitaccous sand¬ 
stone ; but the associated coal beds are uot so rich as in 
tho some formation in Greenland and Disco. Jn Austria 
Sound tho rise of tide is 2 feet. Tho group ivas discuv- 
ered in 1878 by an Austro-Hungarian expedition wdiich 


wintered in lat. 79° 61^ N. Here an. extreme temperatura 
of mmus 4^*5° Fahr. was experienced; the sun disappeared 
wholly on tho 22nd of October, and reappeared on the 
24tli of February, thero being at each time a week’s 
tivilight. 

FXtASCA’TX, a town of the Campagna, situated on the 
slope of.a hill 12 miles K.S.K. from Rome. It has about 
75u0 inhabitants. On tho summit of the liill, about 2 
miles above Frascati, are the ruins of ancient Tiuculum^ 
which comprise an amphithcati'e, a theatre, an immense 
hall, supposed to have been attacbod to baths, fountains, 
&c. Tiisculum was one of the most .ancient cities of Italy, 
its foundation being ascribed to Telegmius, the son of Circe. 
It was strong as well by its position as by tho walls by 
wliicli it was surrounded, portions of wliicli still exist. It 
was also one of tho most faithful of tliu allies of Rome, 
and successfully resisted an attack by ITaiinibal. It was 
the birthplace of Cato. The to]) of tho hill on which Tns- 
culum was built was surmountotl by a ciudel, now wholly 
destroyed. After the* destruction of this tovvn liy tho 
Rumons, in 1191, the inluilntants built llminsolves huts uu 
the lower slope of the hill towards Rome, and covered them 
with fraaclui^ houglis of trees, from W’hieh tho inodcru 
town bos taken its n.une. It has some good hnihlings, and 
is a bishop's see. 'rho air i*. wholesome, the place being 
n!)uvc llie regi<m of the mnljiviii, and the country around is 
planted with fine trees. 'J'liere are also numerous gardims 
in the viiu<'it,Y. and from tliis circumstance tlie iiamo Fras- 
catese is used in u sense almost synonynious with “gardeii- 
giil.” But the remains of ancitMit buildings, among others 
tlie 80 -eallcd Ciceros Tusculan Villa, and its splendid 
modern villas, among which may he specially noted the 
Villa Ruflinella, formerly the property of Lneicn Bona¬ 
parte. wliu iu 1818 was attacked here and ])Iundcred hv 
robhiTS, fonn the great attraction of Fraseati, it being a 
place of resort of the Runiuu nobility and coi'diimls in the 
summer and autumn. 

FRASER RIVER, the piine.ip.al Btream iu Britisli 
Columbia, forming what may be railed the great artery of 
tlie countr}'. It takes its lise in tlie vicinity of tho Rocky 
Mountains, about N. lat. ami 118° 40' W. *lon. It 
flows ill a north-west direction to aliout 64° 25' N., thei. 
turns comj)hlel 3 ' round, unites with a large afHuent, tlie 
Stuart River, and flows directly south. Tho Stuart takes 
its rise from a number of lakes lying between 51° and 65'" 
N. and 124° 50' \V. At it.H junction with tho Fraser 
stands Fort George. Tlie Fraser flows from its source to 
this pui.it over a distance, inehiding all its windings, of 260 
miles; the length of the Stuart is 200 miles* As the 
volume of water formed by tlieir united currents flows south 
they are joined by a number of tributaries, the chief of 
whicli is the Thomson, whieli unites with it about 60° 12' 
N. Some distance south of this it turns round and flows 
in a W’cstcrly directiim, and tinally falls into tho Gulf of 
Georgia, about 6 miles north of the boundmy line between 
the British and United States territory. Its whole length 
is about 740 miles. 'I'lie principal tributaries, besides 
those meulioned above, are the Harrison, tho Pitt, tho 
Anderson, and tho Quesnel. Between June and Augnst 
the melting of the snow causes the river to rise so rapidly 
that after a distance of about .'10 miles from its mouth— 
up to which point it is broad, deep, and placid—it requires 
a very powerful steamer to stem the current. At the same 
period large numbers of uprooted ti*ees are brought down, 
and becoming Imbedded in the shallower places form dan¬ 
gerous obstrurtinns to navigation, lilost of the laud adja¬ 
cent to the river is elolhed with fine trees. For a distance 
of about 70 miles from its mouth the hanks are low aud 
liable to be overflowed In the spring and bumnier. 

FRASS'RA, a genus of plants belonj;ing to the order 
Gkntiane^:, named after John Fraser, a collector of North 
American plants. 
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FtMtfa caTolinemU ia in tlie awampa of the 

CnroUnaa, and is found on tho borders of lakes in Pennsyl¬ 
vania and New York. The whole plant haa a very stately 
appearance. Tlic root yields a powerful bitter, nearly as 
pure as that of quassia, and wholly destitute of aroma. It 
is fully equal iu Its medicinal eiTects to gentian, and w’hen 
fresh is said to bo emetic and catbartic. Tho roots have 
boon imported into Europe as a sort of eolumba, and hence 
have acquired the name of American Calumha. 

Frasera contains seven species, all natives of North 
America. Tho genus approaches so near in character lo 
Swertia, that it is difiieult to separato them, but Frasera 
has a subulate style. Each of the segments of the corolla 
has a gland protected by a fringed scale. 

FItA'S13tBURGH» a seaport, town, and mun!ci})a] 
burgh of Scotland, on the north coast of Aberdeen, A 7 miles 
N. of Aberdeen, and 600 from London on the Great North 
of Scotland Railway. Tho town is built on the western 
side of a small bay, and consists of straight and well-built 
streets crossing cjich other at right angles. The houses 
are substantial, and many of them of modern erection. 
The population in 1881 was 760(i. Tlicre are a town-liall, 
academy, and hospital. The market-cross was restored in 
1853. Tho parish church is in the middle of the town, and 
there arc a Free cliurch and Episcopalian and Independent 
chapels. The hnrlwur, since it has been improved by the 
widening of the piers mn! the construction of breakwaters, 
is one of the best on the east coast. It htui a depth of 
tf feet nt low water and 20 feet at high water of spring 
tides, and has no>v an area of (> acres with good aiicliorngr. 
The town is one of the chief stations of the Aberdeen 
herring fishery, and has from 600 to 700 bonis engaged ni 
it during the season (July and August). ’J’he town and 
harbour liave existed for more than two centuries, Iho 
former having been erected into a bnrgb of regality in 
1018, called Fraserburgh, in honour of Sir Alexander Frnscr 
of i*lnlorth, who obtained the cliartcr. 

FBATXCEL'LZ W'as tlte name of the more rigid among 
the Franciscan friars. Fraltcfllo is tho diminutive of 
frater (brother,friar); the Fraticelli, then, were tho “little 
brethren.” In the wealth and power to which the Fran¬ 
ciscans had Ai’iscn the real rule of St. Francis, with its 
austerity, its jioverly, and its humiliation, was no lunger 
observable. Pope aftesr pope issued explanatory briefs 
enabling Franciscans to relax the original rule and read it 
in tho spirit of another age. Against this the more tnith- 
ful among them rebelled. They camo to be known as the 
Fraticelli par excellence^ though this had originally been 
a name of afTeetion fur the whole l)ody of brothers of SU 
Francis. Dissatisfied with the temporizing conduct of the 
popes, they not only refused to receive the offered relaxa¬ 
tions, but they necessarily went furtlier, and foimed a little 
nucleus of revolt within the church; for it was manifestly 
impossible to regard as the tnm vicars of Christ men who 
from the papal chair would pnliiato the nnn-fuliihiient of 
plainly-spoken vows to God. In vain Gregory IX, and 
other popes endeavoured to win over the resolute reformers: 
they stood to the old ways. Pope Celestinc V., who was 
himself one of the austcrest of monks before his elevation 
to tho papal throne (from which ho afttirwards retired, 
unable to bear tlie weight of intrigue w'hich gathered 
round whomsoever sat thereon), was also founder of tho 
rigid order of monks vvliu after his death were called in his 
honour Gelestincs. He naturally looked with favour on 
the Fraticelli, and gave them permission to found a separate 
rule within the great order, seeing that be could not well 
rescind tho relaxations of his predccessoi s. This was 
done, and the Fraticelli soon absorbed tho equally rigid 
Oeleatinesf but Boniface VIII., w’ho succeeded Cclcs- 
tine on his abd^ation, attempted to overturn tliis good 
work of his, as he overturned many more, and suppressed 
the new suborder most rigorously (1800). He did not 


entirely snccccd. Tlicy retreated to the Apennines, and 
lived among tho peaks and forests, enjoying undisturbed 
the pride of beggary, leaving the sumptuous convents, the 
great learning, and tlie splendid worship to their weaker 
hrothreii. They even originated a daring prophecy, that 
as Judaism had been the religion of the Father, and Chris¬ 
tianity that of tho Son, so there was now to come a new 
dispensation, that of the Holy Ghost. They begged suffi¬ 
cient for a meal, which they ate hnrriodly, never saving a 
morsel—for they denoum^'d saving as a sinful mistrust of 
Providence. Wild sects akin to the Fraticelli rose here and 
there. A certain Wilhelmina appeared in 1281, declaring 
that she was the Holy Ghost liiinself, whose birth was 
itnnonnccd by Raphael beforehand to her mother, Constance 
of Buhrmia, as that of Christ had been to Mary by Gabriel. 
Before her death she named a certain Mayfreda her vicar, 
and in fa<;t in every way burlesqued the Catholic Church 
on the principles of the new dispeusatiun of the Fraticelli. 
She died In tlic odour of sanctity, and her bones worked 
iiilracles. Jluyfreda officiated as vicar till 1801, probably 
concealing Hie doctrint'S she had received; for the church 
suddenly seemed to wake up, Mayfreda and her assistant 
were burned at the stnlcc, and the bones of the departed 
saint were scattered to tho winds. 

Later by a few years camo the more serious movement 
of Doleino of Nnvnra, who preached the doctrines of the 
Fraticelli, and added fnrtlicr to them the claim of poverty 
for the whole churcii, and the expectatl* n that the Holy 
Gliosl would come ns pope. In vain Clement V. issued 
his bull fur their suppression in 1305; tho Fraticelli and 
kindred spirits flocked to Doleino and his beautiful and 
high-liorn friend, Margarita, on the flanks of Mount Vul- 
nara, in the Val Scsiu, utnong the southern slopes of the 
Aljis. Hero a considerable community gathered together, 
and from their inuuntuin stronghold reduced to submission 
the whole of that fertile valley. Armed with the bull of 
the pope, I'islinp Rainiori advanced to the rcconquest of his 
diocese. The insurgents were hunted like wild beasts, yet 
wunld they not recant; tlicy lived among the snows and 
suffered slow' starvation and the rigours of an Alpine winter. 
Tho latter did its work, and a final onslaught in spring 
found them too weak to resist. They wci*e worn almost 
to shudowB. Notwithstanding tho long fight and the worse 
privations 1000 or more remained, niid these were mas¬ 
sacred to a soul; some w'ero offered their life, but not one 
would recant as its price. Margarita was burned by a 
blow lire in the presence of Doleino, and Doleino himself 
was torn to pieces alive by red-bot pincers with every 
circumstance of barbarity. 

John XXTL, worldly, avaricious, and heir to the vast 
treasures of Clement, ascended tho throne at this moment. 
The Fraticelli declared loudly that so much tyranny, faith¬ 
lessness, and avarice e^uld not last, that the pope and his 
chnrch most surely fall, and that speedily. They declared 
that besides this condemned church a true cliurch was 
silently growing up, of which they formed the nucleus, 
“ spiritual, frugal, without nneleannoss, admirable iu virtue, 
clothed in poverty, ruled by saints.” The crowds who 
flocked to these teachings alarmed JohnXXlL Bull^ter 
bull was issued, and the fearful Inquisition set to work, 
French convents had turned Fraticellist en tnaau; their 
monks were seized, and boldly protesting to the Isst some 
were burned at the stake at Marseilles. The prisons wero 
crowded with tho remainder, batches of whom were brought 
to the stake at intervals. But since the great cl«m of the 
Fraticelli was to cany out tho tiue rule of St, Francis, and 
many of them sufiered for this alone, it was felt that the 
pope hod gone too far. A full chapter of tho whole order 
was held at Perugia, and Michael di Cesena, tho general, 
presided over it. Decisions of previous popes and councils 
were pleaded, and it was roundly asserted that, so far os 
the poverty of Christ and the church was concerned, the 
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Fratiwlli held the true faith. Jdlm did not scrupio to 
denounce ev<‘U thiH ^'eat council as hercticalf and certainly 
jnado u good point \vh(*n he taunted the order with its 
|tast poBftCKBions, held hy the transparent lictiuii that they 
R'longedf not to the Fnuiciscnns, [>ut to the po])e. 11c 
/mnouiKted that he slionld art on this ns an ndmitttul fact, 
iUid i*csuine the wealth thus belonging to St. Fetor. lOii- 
»ragcd at the (lireat, the clnipter imi)licly arraignf'd the 
Avignon poj)c us himself hcrclioal, and J)i Cesena was ladd 
enough to deiujunee liini to his face in Ihi; immn of tile 
Franciscans. The strcngtii of tiie church was put 

forth, and I)i Cesena was ilci»o.scil in favour of the less rigid 
Itertraud di Torre us general. The comfovtaide wr-ll-l)cing 
of the order resting np<m ])apal ({ecrci*.s, it was felt liy all 
who liad not the iiiartu*'s spirit that to attack the ehnich 
as llje> liad hcim dtang »as t<» covet llie misery and 
wreteliedncss to wlneli their vous lanmd lliem, hnt hw 
wliieli tljeylia«l no miiui. The a'^Italion therefore gradually 
ceased. A haveiillinslasts eontinued haunt the Apcnniia's 
for a eejilury or so longer, f)ut tin; older In general aban- 
•iluiied the enthusiastic position of I’eiiigia as (juickly ns it 
hati taken it up. 

FRAUD may he dellned fis th<* gain of an advantage 
to anollaw's delrinient hy ilecidtfnl or unfair means. I'uuul 
is wrongful in the eye of the law, and a<-tU»u.ihle if damage 
result Iherefioin, ami it constilnh's a ground for setting 
aside a transmdioii at the option of the person pvejmlieed 
hy it, or for rccov<‘ry of dam.iges. Jfs essential element is 
intentional misrcjui’sentation linoUing damage, for an 
action cannot ItcMistained meiclv on tin' gioinul of a lie, and 
without damage being shown. The most important appli- 
<*u(ioii of (lie law res]>ecting fraiul is in refeii-nce to con¬ 
tracts, ami it may ho taken as a general principle .accepted 
.among all ei\ili/.ed nations that uidigalions me invalhl.ited 
hy fraud. In Ihigllsli law a jiersoii ulio has entered into 
iiml hceii injnn-il hy a contraid that is vitiated hy fiaud, 
has tlio <»ption of rescimliiig the agreement if he chouses, 
or of allirmiiig it, ami of rccpiiring the olhi’r party to ])lacc 
him in the same jiosition as if the false statement had in 
fact been true, liiiioceut misrcjircsenl.atioii, c\eu where 
it forms a aiiuHlion or irttrrniift/^ will be sutlieu'ut to void 
ii <5<mtract. am) the sludinl eonccvdiiicnt of a tlaw or defect 
will bavo the same elbel. Ju making a baigaiu, however, 
tlie buyer is not bound to give the seller iniormation; thus 
if a man buys an estate knowing llicrc arc valuable minenils 
under the surface, a <'ircuinstanee of whiidi (he seller is in 
ignorance, sneli coiitr.act will he valid, inasmuch as it is 
the business of the scUcr to ascertain the value of that he 
has to dispose of. 

The English courts have refrained from any o.xact ilcfini- 
tion of fraud, lest their powtM* should lx; limiti'd in dealing 
with the complex questions which continually arise, but 
their decisions arc largely guided by tbe important Statute 
of Frauds (21) C!iarl<*s J*l. c. S’); its supplement,known ns 
IjOrd Tenterden’s Act (U Geo. IV. c. 14); and tlaj Act 21 
-& 25 Viet. c. 90, ss. 75-90, Concerning tin* iirst of these 
Acts its object is stated to be “the prevtMiUon of frauds 
Jind perjuries,” and its efieet is to make writing essential 
tot^e validity of certain transactions, lly tbe fourtli sec¬ 
tion of tins Act it is provided that no action shall bo 
brought on the contracts therein mentioned unless the 
agreement, or some note or Tncniurandum therenf, Khali bo 
in writing, and signed by the party to be charged tlicre- 
with, or sonic other person therennto hy him lawfully 
authorized. Among the contraets thus referred tn are .such 
ngreements as are made npot\ consideration of marriage; 
all contracts or sales of lands, teiieinents, or hereditaments, 
or any interest in or concerning them; and any ngreement 
that is not to be performed within the space of one year 
from the making thereof. By the seventeenth section of 
the Act no contract for the sale of goods for the price of 
.XIO or upwards shall be good unless tbe buyer accent oart 
VOU VI. 


or give poniclliing in part payment, or some memorandum 
thereof bo made to be sigix'd by llie parties to bo charged 
or their iig<-nls. By Lord Teutenh u’s Act it was further 
enacted tliat acknowledgments ot debts th it arc statute- 
burred; re]>resentathms ns to a person's character or 
solvency, made in onlcr (o obl.ain him credit, »tc.; and 
executory contracts for tbe sale of gooils, must be m.ade In 
writing in order to be actioualile. Tlic Act 24 H 2.^ Viid, 
c. 9(> enacts (bat “wliocver shall liy any false pn*toiico 
obtain from any other person any chattel, money, or \ahi- 
able security, with intent tu defraud, sliall be guilty ot a 
inisdemi'nnour.” 

'riunigli the Statute of Fiviuds and other Englisli enact¬ 
ments ilo not apply to Scotland, yet the law .applicubk! tii 
fraud m.iy 1»* taken ns substa.il ially the same in both 
countiies, 'J'cclmical (lill'cnmccs may bo ti'aced, but they 
cannot Ix' noticed In-re. 

FRAUN'HOFER, JOSRFH VON, wns bom at 

Straul>iii‘j, in l>a\ana, in 17«7. He s(»on showed extra 

j <irdin.'iry skill as an optician, and set up at lifunich in liSlt) 

a maimfactory of lenses and ]nisins of a delicacy and truth 

not before attained. Many practieul improvoim’nts in tlie 

: lensi's of lelescop<-s and mier(»sropc.s arc due to Fuiun- 

. liofer. l’>v llic ]n*ln of tlio advance in uccuraev thus 
1*1 • 

I gained he was uMi* about llio year IHl I to perceive more 

I < liMi ly cert.Hji transverse dark lines cutting the solar spec- 

limn nml always np|t<‘iiring in exactly the same position, 

to wliieli tin* English pbisicist, Widlaston, Inul alvc.idy 

called sittentum. lint where Wollaston with his impei- 

l''< l Instinineuts c<»uld only sec a few <d tlicsc transverse. 

duik lines, Frannliofer with lii.s more perfect prisms was 

.'ilile to eoiml no less than 575. Tiu'se he ina|i])ed out 

V(*ry eli'ai'ly, iiidie.aling tlicir ]»osititm by the slinde of 

colour flicv eiossed, .•iml naming tlio most prnmineui by 

letters. 'J’lms i» imlie.ales a strong double line in the 

mange yellow (^wliieli wi* noW' know to bo the line duo to 

the alisorptioii of soduiin’). Fraunhofer was careful to test 

hr manv oliservations tlie d<»ui»t that these fixed lines,” 

as he culled them, iniglit lx* in his prisms, or might be 

limited to direct sunllglit. But he found them with every 

kind of prism nml with every kind of sunlight; sun, moon, 

planets, clouds, »ko., gave the same peculiiirilies. 'rim 

tised Stars, however, showed spectra with diticrent line.s. 

The exjilanatioii of Fraunhofer’s line.s,” a.s they arc c.illod 

(Ihoiigli “ Wolhishm’s lines” would seem the more accurato 

exjiression), was never reached hv tlieir eju'eful observer. 

'I’hat w'.'is resiuTcd for Kircblioft’ in It^bt), ami is fully given 

in tbe article Snx'TurM. Frannliofer Inid only got tiK 

far ns luoclaimiiig that the donhle line, n occurred in the 

solar spectrum in exactly the same position ns the double 

biiglit line which forms the sole spectnim of the metal 

sodium wJien fiaming in the form of vajxmr. Glowing 

gases, he had diseovcivd, do not give tlie rainbow-tinted 

spectrum of the sun and of bodies at wdiite beat, hut only 

fmgments of such a spectrum, con.sisting of bright bands 

now of this colour and now of that, according to tlio gas 

observed. But it w’as upon the hint of this exceedingly 

delicate observation of Fraunhofer’s that ICirclihoirs in- 

voRlig.ation was ba.scd. Fratmhofer died in 182G. 

FRAXlN or PAVIIN, n fhior eseeut substance from 
ash-tree bark excelsior), and found alsc» aH.soci- 

ated with esculiu in horKe.chestiiui bark. It crystallizes in 

» 

colourlc!S.R needles, and has no odour, hut a bitter astringent 
taste. It is .sligblly soluble in cold, very soluble in boiling 
water. It is soluble in hut alcohol, but insoluble in ether. 
The Kolution gives ft strong blue fluori'scence, which is 
Iicightened by .alkalies hut destroyed by acids. It melts 
hL 520® C. The formula is C4._,ll4,}02-. It is a gln- 
cosidc, and is decomposed by dilute sulphuric acid into 
glucose and fraxelin (OmllioUs)* f 

FRAXINSL'ItA {Diciamnus Fraxmella) is a plant 
often grown in gardens for tins soke of its pretty rose- 
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<'oloui'(*d flowers and its fragrant leaves. Tlie stem is not 
inoic than 2 or ft feet l»i;;li» with a few eoiiiiioiind leaves 

l. eluw, uikI a raceme of liftei'ii or twenty flowers abo\ c. The 
Ilnwer-sUilk and th(5 outer j)arts f'f this flowers are covered 
wills resinous ^hinils. These jrUjiids are fully develojusl 
I'lily wlicn the flowers are lodhi;;, and at tins tinie, in hut 
weather, exhale sue!) a f|nantity of volalile oil that if a 
lij'ht is brought near a ilash of flame cnvelc»|»s for a secf.iul 
tl>e whole inlloreseenee. 'J’liis was first iioliceil h}' a 
dane;htt:r of ldnii:ens. 

Dietamnus contains r.nl\ one s])eeies, a nathe of South 
ICurope and Central and Js’oiihein Asia, 11 heloni^s to th« 
order UrTArn/i;, and is nearly alhed to Hue (Kata’). There 
are five unequal ])elah, ten stanii-ns henJIiif' downwards, 
and a shoi il\-sfalhed o\aiv. 

FREDERICK I., EMPEROR OF GERMANY. 
See llAKi: \in>ss.\. 

II., I’mperor of (lennany. On llie death 
of l'he(hiiek I. (K:nharosN.'i), the Swahiaii Euii>ei‘iir trf 
Cennain, lie was succeeded hy his sou Henry, wlio reiyncd 
only ei;^lit years, leasiiq; n son I-’iediMiek, a ehilil of four 
>ears of aj^e, who had hi*en ereateil Kill" of the I’oin.ins 
when in his cradle. JTedeiiek was \er\ earefid]> cdiiealcd 
hy Ids inolJu'r, Con''lanee of Sicily, and aeipdieil a dej^n’e 
of leainiii" very I'Xlraordinary at that n"e. Jlishereditary 
doniiuiuiis c'oiisisted of the Kini;doni.s of Naples and Sicily, 
the dncliy of Swabia, and olln-r tcrrRoiies in ticriinui). 

Till the U’ar 121)11, will'll Fiedeiiek took iijion himself 
the j.'overninent of Low'er Itolv aial Sicily, he was under 
till'•.uaidl.insld}* of Innocent III. In 1210. the Eiu{>eiur 
Olho heiii" eXL'otnimiuicated hy (lie jjo|ie, Fredeilek, Ihen 
foiirleen xears of aije, was (h'elari'd enip'-rcir liy .a considor- 
iihle iimnlier id tlie (lennan jirinces; hut it was not till some 
)ears alteiwards, on theretreal and death of Olho, that he 
hecanie pi'aeealdy jiossessorof the impei-ial throne, anil was 
Clowned at Aix-Ia Cliaj»'IIe in 121.'). 

Tlie events of Ins rei:;n, fer (lie most part, ^rroup them¬ 
selves into two broad iliiiMon^—tlie one connei led with 
his unreinittin" ciideavouis to make himself master of tho 
wlioli! of Italy and reduce tlie pope sinqdv to the iirst 
spiritu.al diiinitary of tdiiisleiidom. Hu* other eoimee.led 
with the war for the ieeo\ejy ol Hie Holy Hand. He 
endea\omeil in 1227 to obtain Hie l.omhard crown, l)Ut 
the ililanesi! lefu'-ed, reconstituted their old league with 
fifteen cities, anil &lo]q)i'(l all commmnealioii witii (jit- 

m. ’iny. They were put ninler the ban of the empire, 

lioth parties a])j)ealed to 1 lie pojie (llomnius III.') Jlono- 
rins had "rnduallv ch.an^ed towards Hie ]>rilliiint Frcdeiick. 
From his declaration of 1220, “Ne\er did popi; love em¬ 
peror as I my son Frederick,” .and his joyful idaiiiiin" of 
tlie evusado which Fredeiiek had sw’orn to undertake, ho 
liad drifted very far indeed. 'J'hi’ emjieror on his side laid 
pTown inoro and more indignant at the assimijilioii of 
Miproine authority put foruaid in jiisimialionaiid innuendo 
by the pope. Th' arbitration was ronelied in so h.qu‘’hfy 
n manner (tlioiigh its terms seem fair) that tho quarrel 
w.as evidently no lon"cr to he delayed. At this iiuimcnt 
Ifonorlus died; and his successor, llre^oiy IX., ji head 
strong old man of eighty, was chosen almost as it would 
r-ceiii on jmrpoKo to lead tiie final attack fiom the .side of 
tho church, iln w.as Tinrivnllcd in learning, in eloquence, 
and it may be added ill ainhition. Frederick cm the other 
hand W'as tho hero of adventure, the knight of knights, 
tho adored prince, the bountiful patron of arts and learn¬ 
ing, himself of fame as a poet and musteian (troubadour), 
the liberal protector of all that was noble, rcgnrdles.s of 
narrow distinetious of creed or race. Hu was called 
Frederick the Magnificent from the splendour of his court, 
held now in hie hereditary Sicily, now in thoanciioitfcuilal 
eitic.s of the cmj^e. Ilis codes of law'S are far beyond uny- 
tiiiiig else of his age in breadth and jusliee. Ilis son was 
ulrcady acknowledged his successor (King of the Komans). 


\Vjlh such a position at tlic head of Europe how' could )»<> 
aekiiowledge the pa])ai superiority? TJie very qunlitics 
w’c so ailiniro were those wJiich, in those days of narrow' 
higotiT and wilful ignoianee of all but chuvcli-leaniiiig, 
ruined this splendid jiriiice in the eyes of ecelc.siastlcs. 
(iregorv at once suiiimoncd Frederick to depart on the 
crn.snh* as he liad delinilely promised tw’o years before, 
admonishing him also as to the luxury of his itourt, and 
espeeijilly as to his intercourse with Mohninmedaiis, who 
fei’iiK'd one ot the most induslijoiis ami cultured ela.sses of 
Sicily. Frederick was known to rjieak Arahii*., and lliis 
also w.as imputed (u him as a crime. Tho cm]»cror sent 
an einhassi to the Snltaii Malekal Kamcel of Egypt, the 
result of which was that on condition of an alliaiiee ag;nnst 
the Snllan of H.uiiaseus, K.ainccl would deliver u)) the Jloly 
(hty of Jeru-'^alein. Frederick H<*t sail from Otranto ill 
September. 1227, hut returned through illness three jlay.s 
afterwards, :md the great arm.aiiienl, collecled fiom \aiious 
parts of Europe, disjjersed. Oregory eNeomimmleriled 
Fiedeiiel., imploihig tho eternal malediclioii of <»od 
against him, while thu clergy d;is)ied down their lorehe.s 
and left tin* cliureh in darkness for a symbol. Fred- 
eiiek simj*ly replied that tiio l.amlgi-avo of 'J’Jiuniigia 
had actually died of the sickiie.ss, a dear proof of its 
.sevi’rily. 'I'ho pope dcnoimced him as a liar, and twici 
repeat'-d the exeommnnieafion. At last the Fraiigip.ain, a 
power! ul noble house in Koine, driieii heyoml enduranee hv 
such peneisity, e\[i«*ll(*d Hie ])ope from Koine. Frederielc 
meanwhile jiad recovered, and in Apiil, 122S, set sail for 
till* Kccond time for the Holy Laud at the. Iii'.'id of a sm.iU 
army of chosen knights. Thu p‘q)e de.spatchcil two fiiars 
to w.nn all the Christiaii.s in the East against Frederick as 
exeommunie.ite. In .spile of the vehement hostility of the 
|>apal jiailN, extending iwen to plots against his life, and 
the ep]<ositi<m of Hie Templars .unl Ilospiiallui.s. FrediTiuIc 
pioeuii.l a conteiencc wtHi Sultan K.nneel. and miiiiKt 
comti'.sies gi\eii and received, th<‘ onqieror and tlie sultan 
signed n lie.itv on very f.ivourahle terms to the first, giving 
to the (‘hristl.iiis .Tern.saleni (excej»t the actual Mosque of 
Omar, on the site of the templeTyre, Sidon, and oilier 
ehii'f lowiLs 111 Fulesline. At tfernsalein lie crowned him¬ 
self King of Ji'iusalem on the ixtli of May, since no ]«i'Iest 
would crown him, for all Kalcslinc wa.s jml under interdict 
hy Hic pope. Vet the einjierojK long ili.'.eourse on this 
occasion is full of magnanimous forgivenes.s of thu popu 
on account of thu nueessilies of his olHee. lint aa news 
ri'.’ielied him Hint the papal armie.s went aetiially invading 
his dominions Frederick liasleiied hack to Lower Italy, 
and, after fuiitless negotiations whh Hiegorv, reconquered 
his kingdom, and at length obliged thu jiope, in 12ft0, to 
fioe him from thu excojuniiinieatioii. 

Although interrupted hy a short contest in 12ft7 with 
In-cdevick, duke of Austria, and by the rebellion of his buu 
J lciiry, the empovor steadily ]Hirsued his Italian selii'iiies. 
JIij was now supported by the (lliihellino paidv, and by 
I'lzzelino, sovereign of Veiona. His second son, (Jonrail, 
was elected King of the Komans in the room of tho dis¬ 
graced ileniy, mid in Novemher, 12.*57, at the hattlu of 
Eortu Nuova, he utterly broke the Lumharil power., and 
received the .submission of all the cities, Milan, llologini, 
Piacenza, and Bre.fcia excepted. 

Thu poj)u was in the greatest alarm. With an emperor 
niling from the Alps to Sicily the pope would ba a mew 
vassal. Tlicrcforu Frederick was again excommunicated 
by (ji'i'gory in 123!); and Kobert, brother of St. Louis of 
I rancc, was iinited to become emperor, with tho full sup¬ 
port of thu papacy. Iloth tho good IjOius and his brother 
indignantly jufiised the oiler and arquuhited Frederiek with, 
tho ail'uir. Frcdeiick, csa.spcratcd, deelaretl war upon tho 
pope, and pro.socuted it with great vigour and success. 
Gi-egrny, now nearly IDO yenrs old, died in 3241. IIn was 
Buucueded by Cclcstino IV., and he, after a short rule, was 
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Fucporctcd l>y Slnlbald Fiosco (Tiiiiocrnt IV.), who, ns 
cardinal, had been the emperor's friend, but now’ became, 
os pope, his TiioHt fonnidable I'ueinY. A general coiiiud! 
was summoned by llm new pope nt Lynns, whither he hud 
lied to end<‘avour to rouse France and England against the 
emperor. Frederick apjx'ared by liis chnncelJor, 'J'liaddciis 
of Sin'ssn, In order to defend himself from heresy and 
other charges. Without waiting for lljo decision of 
the council the most dreadful uiuitlieina was pnmounced 
against him hy ll»e po]>e; a crusade was pi’oehuine<l ngaiiist 
lihn, and all his subjects were ndeased from their oath of 
nllegianee to him. It was sought to raise a m-w cmp«Tor 
in his ])laee, Henry Ihaspc, the landgrave of Tliurlngeu. 
Frederick maintained himself bravely against all liis enernii’S 
wbihs jnstifying his eonduet. to Vlnnipc at Inrgt. Tin* 
hards were kept in clieck, and coubjjiruey at court deb ated. 
r*nt wlieji Peter lie VTiiea, hisehaucellorand life-long friend, 
was induced to attempt to jjoison Frederielc, tlje eiujieior 
Ijegjjii to falter. Parma ndx'llcd, atnl was lost to hlin, and in 
attempting to ri'diiec it by sh'ge Jie lost a fine army, great 
tn'asurcs, and lii« friend 'J’haddens. Jhr/.io, Fieilerick’s 
iiatunU son, a little later was niad(' pilsoner by the 
Ihdogiiew!, and in spile of enormous Ijiihes oHert'd by tlio 
emperor, was thrown into prison, (lie liiiL’en d there for 
tweiity-lhreo years.) Rousing Jiimself from his pvobnind 
grief Frederick set fortlj again, was 'vielorinus iu Loni- 
haidy, and would prohahlv have liumided Inixfceiit at las!, 
when he was taken ill at Fi<)rcntln«i, and tlied in tlu* arms 
of Jiis natural smi Maufr«‘d, <m the l.‘»tli of IhreinlM-r, 
P2r»0, ill the liftv-sixlli rear of his are and the foitv Hrst 
of his rei'jn. He was suecceded hv hi.* Sf'U (hairad. 

Flo princj* J)r the middle ages, (iJiarlemagnj* exeejded, 
made a more distiiiguidied figure. J-hahoved with rare 
qualiliua of l»ody .and mind, he bmght with woucievful 
ciiorgy against .arisloeraey in (.lennany, against deinocrac*y 
ill IJ])p(*r Italy, and .againf't an arrogant liieravehy In 
(lentTiil Italy, while seelung to reconcile and to wiile in hK 
own sonthein hereditary dominions the iiostlle elements 
of six difleient nalioDb. J'Jic legend said to n*fer to 
Frederick Pnrharossa, that that emperor was still living 
in a cave iu the f:>al/.hm-g, and would at Mtmo future lime 
Tr-turii to bring a golden age to CJennanv, is lliun* ht- bv 
eoriie historians to r(‘fer to thi.s extniordiuary man. 

FuKDicniriv Jll., Emperor of Germany, son of Ernest, 
duke of Aii.'^lria, was bom nt IimslirucK, iilst Se^itember. 


purest and best of nil tins mediawal popes. He was th« 
last emperor crowned at Roint* by the pope, (Charles V. 
wascrowneil by a jsope, but at. Ilologna; Napoleon also, but 
at Paris.) On the* death of his ward J.adishms, Hungary 
prcfeiTeil George Podiehrnd .and Rohemia ^lalthlas Corvi- 
nus, though J'’redcrir’k had expected both coimlries to have 
clioMMi liiiri ns king. In 14(»2 his brother Albert hesiegial 
liini iu Vienna, and it was his enemy Podlebr.id who le- 
lieved him. The whole of the Austrian duchy fell to him 
at tlie death of Albert iu 1 KJ.'k lu I'PJH he wont lolionie 
to talk about ojipusing tlie Turks, who, luivvever, t>\ic*o 
penetrated into ins dominions. (Constanthmplchad fallen 
iu 1'1.‘>3.) His vvaveiing policy hrouglil tlie Kings of Huu- 
garyand Bohemia upon Idm. lu 14H5 thcKingof Ilungrivy 
took Vienna and all I.owca* Austria from him, whieh lu* 
did not recover till the king's diMlli in 1400. At length 
his<«vvn death, on the 10th of August, relieved idiii 

frtun a position for winch iu* was uflerly nniitlcd. In 
1177 his fU'U 3Iaxiin:li:ni married kl.iry of Burgundy, the 
heiress of (lluirles tlie Bold. 

FRBDKRICK-WI1.LIAM, Eleelorof Braiidenlmrg, 
suninined tluj O'rcot y.Vrr/fir, was tlu* sou of the Kh*ctor 
Georgo-William. Kdnr.'ited lu n*liremenl during tlio 
Tliirt}* dears' War, tlio cruelly that picvailed, .and the* 
dnii'.’i.T' lliat h'*‘'el his familv, greatly nujiressed liiiii. In 
lb4i', when Ids fatluT died, lie found Ids doiididons in a 
lerrililc stale, chiefly lhrf'n:!h the exactions of Wallenstein, 
lit* began at once t«i cij'U’ t ahtV'CS, and to restore older 
to the lin.iJiees. hi IdPJ lu* received the iiivcstlluie of 
Prussia from the King of I’ol.ind. lu H» IT he made peace 
with the Swedes, who wviv to evacuate the gre.iler part of 
liis dundidi'Tis. At the pe.ioc of JVliinster, he failed iu Ida 
claims on Sile.'ia. hut oldalned Magdeburg, Wallcnstadl, 
Msiidim, and ))ail of Pomer.'rnia. Tlirongh 1dm the two 
giivd ilivision*' of the Prnle.daut ehiireli ohfaiiied equal 
lii’lits ill llutl famous treaty. Fredeiii-k formed an alli.anee 
with Hollaiul, hut was compelled in l<*5rj to join !h» 
Swedes, with whom, in llic invaNon of Poland, lie greatly 
e4intnl>ufed to llie vieloiy of Warsaw. Bus* in and Auslri.a 
declared iu favonr of Poland, and a convention was made 
by which Fredi-riek obtaiiod the entire sovereignty of 
Prussia. Ill 1 fI7ts he completed the eoiKjnest of J\>merania. 
There was now pi*aee, .and he inadi* excidli'id use of it iu 
fosteilng tlui works of peace. In 1(572 he aided Holland 
against France, by advancing into Wi'stplialia; but ho 


1417). AVliilo yet a nduor he went to the Ihdv Land. In 
144B ho w’as elected Fanperovof <!cnnany.on llie death of 
his conshi, Albert 11. Tliongh, in mental cnpaelly, quite 
unworthy of Id.s high ofHee, Frederick 111. phived a great 
part in one important transaction. He had for secretary 
one of the most astute men who ever lived, yPiie.-is Sylvius 
Picooloiidni, wlio later on wore the tiara a.s Pius JJ. 
Felix V., the anlipope, elected l»y tlie Foumil of Basel, 
liad Aviieas in Ids service} hut the tide showed signs (»f 
turning, and the wily Italian, under the tli-sl pielext that 
offered, induced Felix to send him iu 14 12 to tlu* emperors 
aervieu, that, ns he sugge.sted, he might g-iiii the imperial 
support against flie cimreh-i)o])e, Kugeuius IW, wlioin 
Felix and tlm Conin’il of Basrl had so long and so bitterly 
opposed. No sooner tiiTnly in favonr at ‘NTemia, however, 
than Avnea.s dexleixmsly reet)iie!Ied himself witlithe offeiidi'd 
pope, and went on a spi'cial emha.s.sy to Rome to bring 
about ft union between tlie empire and the eliureh (144Gi 
'Dda closed the hist great Bchism tlu* church cvei* endured. 
Felix quickly snuk into a retreat, and tin* Council of Ba. el 
broke up. Successful in so p<*at a matter, Ahieaa was 


was badly .‘•eiwil bv Ids geiieiak and liatl to m.ake peace 
with llie ITeneh, who wiTi* Pi quit Wc'dphali.i snul pay 
, 1dm .soO.liUU li\iT.s, v\lilh* he was ti» willidniw from the 
alliance with Holl.uul. In hl74 jic was again atwarwith 
Franei* in sut*poil of the enipeior. He invaded Alsace, 
ileh-afeil the Sweden al I'ahrhellin in 1(175, took Stettin, 
mid in .I.iiinary, J(l7Jb en'ssed tlie Fiiselie Ikafi’ and llie 
Gulf cif Cumland with Ids anny on slrdgi*s over the ice, 
Mirpris«*d tin* Swedes in llu'ir winter-qiuirlers, and eom- 
pelh‘d iJiem to quit Jhaesia. 'I’Jie Fri'iii'li king, however, 
compelled him to restore all his conquests to Sweden, and 
to make jM'aee, by tin* treaty <4 St. Geriiudn. Besiiles Id.s 
other s<>rviees iu flie J’rotestaut cause, he n*eeived no less 
Ilian 20,0(U) Fri-neh Protestants after the rejieal of tlu* 
! Edict of Nantes, and w.ns eipially hospitable to the AVnl- 
; dense.s. When the Prince of Onmgc was ))reparing for lii.s 
dc.seent on Kiiglnnd lie furnisliod several regiments, whose 
' chief, Marshal Sehomherg, was killed at the battle of tlie 
Boyne. Frederick died in April, HIHH. His first wife 
w.an Loid.sa Houriella, ]»nnccs« of Orange; his set'orni, 
Horothea, dowager-duchess iif Itrunswick Limehurg. 


next employed by the emperor to negoti.ate his election to 
tliti duchy of Milan, but the tnaips of Francis Sforza, 
Imshand of the latu Duke Visconii’e natural daughter, were 
more powerful than the arguments of Avueas. Iu 3452 
Frederick entered Italy for his coronation at the lmn<ls of 
tlie successor of Kugenius, the good and icarned Nicolas V., 


FREDERICK I. OF PRUSSIA (but, ns Elector of 
Brandenburg, Frederick Ill.) was the son of Frederick- 
^Yillialn, the Great Elector of Braiuleuhurg. He was 
horn in 1657 at Kbuigsberg. ITcJciicl^suecceded to Ids 
falJic'r's cdcrtoral duiniiiioiis in ll)8H. His first wife was the 
Princess of Hcbse-Cassel; his second, Sophia Charlotte, sister 
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of George L, Iving of England. Immediately nfU'r liis aeoes- 
simi he aKMsled tho Prince of Orange (afterwards William 
HI.) with 0000 men for tho expedition to England. In 
1081) lie aided tho Emperor Leopold in laying waste tlie 
PulutinatOf during the war with France, and two years 
later joined the Great Alliance against t)ie same country. 
Ho also assisted the emperor against the Turks. Tu 17011 
he took possession of llie t^nvn of Klhing, jirevioii‘?ly mort¬ 
gaged to his fatlier, tho Great Elector. Ey the wiir of 
tljo Spanish Succession lio obtained the gri'at object of IiIh 
ambition^ his recognition in 1701 as King of I’ln.sshi, llie 
only part of his doininhms over wdiicli ini hi*Id abssolnle 
sovereignty. The einpinor consented to recogni/.c Ids title 
of king, on the condition that he would in all iiiiiiortant 
matters aid llie interest of the enipiie and of Austria. 
Frederick, as the ally of Austria, sent 20,000 men to the 
Rhine and 0000 to Italy, and Ids troops dist ingnislied 
themselves against the French at Elenln-im, 'I'urin, t<c. 
Reforo the. close of Ibe w'ar be died, ‘Jotli February, 171d. 
Ho w'as sliglitlv crooked from a fall in inf.iiu’v. 

FKi-:i)Ki:ioK-Wn.i.i AM T., King of Pinssia, son of 
Frederick I., was born in 1088, and cilueati'd at Hanovc>r 
with tile fleetoral piiiicc of that oountry, afteiwards 
George If. of Vaigland. He served in the allied army 
against the French, and distinguislied liiinselF at the siege 
of Monin and llic baMlo of i\ral]>la(|uel. In 170C he 
married the 1‘riiiccss Sojdda T)oiotli<‘aof Hanover. Re- 
treiiehmeiiL, rejiublieaii jilainness and nnstmily, sliict 
hnsiness Jinbits, facility of inteiemuse with Ids snl»jeels, 
were the eliaructoristIcH of liis ridgn, wJdeli e<»nmienced on 
the 26th February, J7!o. He laid the foumlaliou of tlie 
nftcrwarils famous IVns.^iau army. His passion for tall 
soldiers became a liyword; he cvini kidnappc*d men from 
other states to gratify it. lie encomaged tJie industrial 
arts, but bated tlie tine arts, sciences, poetry, iSce. It m.ay 
1 m! said in his fax our lliat he was lilicnil to extravagance 
in bis public, buildings, but only when they were strictly 
for the public, not for himself or court. In 1715 he de¬ 
clared war against Charles XTT. of Sweden, who suddenly 
returned from Render, and among other causes of quarrel 
demanded hack Stettin. Riigeii and Stralsund wen* tak(*n, 
although Cbarh*s himself deiemled them. He was allowed 
to escape to Sweden by Frederick -W iliiam, though he bad 
to foi*cc bis way through icc in the sight of tlm I'ru.ssian 
army, and might readily liavc been shot. (He was assassi¬ 
nated three years later in Sweden.) In tlu* Polish w'ar of 
1733 Frcdcrick-William hosjdtably received Stuidslaus, 
ofTending Russia and Austria. He assisted the lattiT, how- 
wer, when war broke out again with France, until I lie pe.a«*c 
of 1738. Ho died on tho 31st of May, 17*10, leaving Ids 
successor, Frederick tho (ircat, 0,000,000 dollars in the 
trejusury, an army of 70,000 men, a kingdom of 2190 
German sqnaro miles, and 2,210,000 inliabitanl.s, as 
tho mutormls for tho future gi’euliicss of tlic Prushiun 
monarchy. This king, rough and savage from his 
youth up, is a mine of wealth to tlie unequalled pen of 
Carlyle. Probably no figure in history is so humorously 
and BO accurately painted as this “ great drill-sergeant 
of the Prussian nation,” from his giving George H. of 
England (that was to he thereafter) a Moody nose in Lis 
Ixiyhood to tho tliriec famous “tuiiaeco p-arliannuds” he 
held in his old age, discussing atTairs of state with ids old 
«cr\’atits over a pipe. The handsomn establishment of tlie 
vain old crooked king Id-s father, first King of Prussia, lie 
entirely dismissed, “ from tho highest goldstick down to 
the lowest page in waiting,” w ithin half an hour after his 
father’s death, grimly records the historian. Darker puss- 
ages occur, too: tho attempted flight and consequent im¬ 
prisonment of his son Fritz, and the execution of Fritz's 
friend upon smffll cause. Personal chastisement awaits 
Fnt* and his witt)* sister Wilhelndim, whose memoirs are a 
store of anecdote. It is a question whether the first volumes 


of Carlyles “Frederick tho Gre/it,” which have this extra¬ 
ordinary man for tJieir hero, ai'o not even more generally 
admired Ilian those xvhich treat of Fritz himself. Pas.siou- 
ate, uiijusl, ill-mannered, and tyiMiinicnl (“volcanic,” in 
fact, as Gmlyle calls him), Frederii k-William wai.s as honef>t 
a man as ever lived, and at licart a sincere lover both of 
tho country and of tlie family Iin Ireated so harshly. It 
took him many years to sec that his great Ron wa.s of a 
din»*i*cnt mould from himself; bijL tlmt once accomplished 
he loyally acknowledged it, and a mutual respect grew up 
between the straii'^*ly nssoi led pair. It is a moot point 
wliether the stern training of his youth uniU*r tliis Spartan 
father raised Frederick to greatness of iiiind, or prevented 
him from being greater tlimi he was. 

Fni.Druh’K H., or Tiik Guk.xt, King of IVnssia. son 
of Frcderick-William I. and of Sopliia Dorothea, prine<*ss of 
Hanover, was bom on the 2*1 iJi of January, 1712. His tull 
mime was Kail Fiiediieh (probably after the Empeior 
Chuiles VJ.\ but tJie Karl was soon dropped. Fre<leriek 
himself used as a youtli tlie French spelling always, 
7‘Vcf/Jr/e; and, as h<' grew older, Ft<h‘rU\ u enrioiis version. 
His father’s chief ulijeet in Iii.s education xvas praelieal 
knowledge, ami e.speeially llio developnu‘nL of mililury 
jirow'c.ss; lull his own tastes lay towards music, ]ioclr\, 
and ijolite Iit(‘intnre. listrangeinent then arose M'lw’een 
fallier ami ^on; llu* f(*nner Used excessive liarshness and 
m(*(litaled leaving tho throne to his yoniigest son, while 
Frederirk deteniiiiu*d to tly to Kiighmd to Gei»rgn H., Ills 
mateiii.-il nneli*. In eun’espomling witii Kattc, one of Ids 
fiieiuM, a mlMlirecled l«*ltc‘r let out the seci'ct. Kalfe and 
the juiiiee were sei/ed, and both would have been put to 
ileath but for the intercession of tho Emperor of Austria. 
As it was ]ioor Katte alone sntrered death, and ]''iederick 
was let oil’ afti'r inqulscnmeiil. IK* was not alhiwi'd to 
return to eoint until the inaniageof his sister Wilhclmina, 
will) had been in Jiis counsel. Jleforc lids impriRoimn*nt, 
whieli lasted a year and a (|uarter, Frederick was a gay 
tlioughtless yonlli, liking notliing ko well as Fienehifying 
himself tu the utmost in every conceivable manner; and 
througJiout Jife Frcmh w.as as familiar ns, or perliajis 
more familiar than. Ids native barbarous Prussiaii-Gerumu, 
(’ertuinly he spoke ami wrote better French than German. 
Uiit when lie appe.ired at his sister's wedding in Novernher, 
1731, &hc rcconls in those witty memoirs (“Mom. do la 
Margrave dii Ean*i(h”), whicli are the liust records of her 
great hrotlier's youth, that lie had quite elmiiged, having 
become reserved, cold, ami thoughtful. 

in 1733 his f.ather obliged Jiim to marry the daughter 
of the Duke of Uruiiswiek-JMvern, and in 1734 gave him 
tho mansion ami town of Reinsberg, near liuppin, where he 
appears to have lived hajipily, chiefly devoting himself to 
literary imrsults and to music, especially jdaying on the 
liutc, wherein he gained some considerable skill, till his 
accession. He had nn uninterrupted eoiTcspondcnce with 
foreign writers, especially with Voltaire, w'hom he admired 
above all others, lint with whom in after years, when a» 
king lie had invited him tu Prussia, ho had a hitler quan*el. 
Ho here composed several works, one of which was the 
“ Anti-Maechiavel,” pul)li.*3liod at the Hague in 1740. 
Thi.s was a fairly meritorious performance in answer to tho 
famous **Prince” of Nieeolo Macchiavclll. Its oppear- 
mieo anonymously, thougli willi a significant hint from 
Voltaire, who corrected it and saw it through the pre^s, 
took tlie world by storm. Tho open secret of the nutiior- 
ship was soon penetrated, and as by tho time of its 
appearance Frederick was king, all Enropo was on tiptoo 
with expectation. A king of such liberal opinions, niid 
of Rue.li ability to express lliem, was in the worthless 
t'iglitcouth century quite phenomenal. With all this, an 
his admirer Carlyle is constrained to admit, Frederick after 
his youth w'as “ never fairly loved at all,” and it may bo 
added was not lovable either. The long religious discotusea 
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his stern old fattier bad made biiii Bubmit to disp:istcd liim 
for over on that subject 5 b« was cyiiiml almost to infidelity, 
and possibly as another result of liarsliness his reserve was 
iiiipeuetrable. lie never seems to have cared to liave n 
confidant or a friend, llis wife was u stran<[];er to him. 
But it is wrong to call liiiri heartless or dissembling, llu 
was neither. 

Tho death of his father in 1740 placed Frcderiek on 
the throne; and tho death of tho Emperor Charles VI., 
on this 20th of October, 1740 , led the way to tlie extin- 
ordinary and brilliant career wliicli changed tiic fuee of 
Europe. The three gicnt wars in which Frederick was 
engaged had for their inain object tho possession and 
permiuieiit aniu^xation of Silesia to IVussia. He began by 
asserting his claims to four piiiieipalities of that country, 
hut lu' only reqiiirc'd, on terms, fjom Maria Theresa Ihu 
duchies of Glogau and Sagan. Theso duchies, in virtue 
of a {n‘aty of Ifiil? hetweeu llieir duke and tlic elector of 
Brandenburg of r.rh-vcrbrudcruhij (whereby in fiiiluie of 
line the surviving line cither of Ih'andenburg or of S^e^ia 
was to inheiit holh stales), should lm^e fiilleii to Vru'^si.i 
on tJic failure of tlic Lii-gnilz lim*. Bui the Jhupeior 
Ferdinand I. at the time liad Imbiddeii this treaty; ;nul 
Auhlria at thi- pioper lime sei/.ed tlie^e duchies and other 
lands thereabouts to Avliich ITUhsiaalso laid claim. Never¬ 
theless IVussia ne\er ahandoiual lliuse elaiins; nay, the 
futlmr of Frederick tl\c Great was prompted hy Ihiglaud 
to assert them by war during negotiations for a nianiage. 
of Fredeiiek to nii English jirineehs, and would have dime 
.so if 1 lie I'higllsli gowiinneiit had, as they promiseil, sent 
English troops to assist lihii. 'hoo weak, lirinever, hy 
himself, ho left the tafek to Jiis sueeesMir. Fiedevlek the 
Great pieteiuled to 110 high motives in tins invasion of | 
Nilosia; he saw a f.iir eli:nuM‘ of making good claims' 
wliieli, tliough two centinies old. he and his forefatlji-rs 
uluays had lield good. Neitlier did he carry out his will 
ill the most open or Imuouvalde nuinuer. But it must he 
remenihercd tliat the Silesians received his rule gladly, and 
evidently rcgaided their im'orporatiou with Prussia as a 
good to tluMii. Further, the charge against Frederick that 
lie broke the jinanise to uphold tliePitAiiM/VTio Sanction, 
given hy his fntlier to llie Kmpci'or Charles VI., falls to llio 
ground wlien it is reiiHaubercd that Fredclie.k-^^’illiam gave 
the tiromise and jLssenled to Maria Tlu*resa’s hueee.'«siou on 
the couditioii that his iiihcritaiiec to the duchies of Bi'ig 
and ,lUlicIi should ho secured (treaty of Wdstersluiusiu, 
172 ( 5 ). But Austria hail favoured the succession of tlic 
Elector Palatine, whereby niUcntly tho treaty fell to 
the ground. 

The queen refused Frcileriek’s leims; he then seized 
I/iwer Nilesi.a ju Becember, 1741), defeuti'd her army nt 
Mullwitz, lOtli April, 1741, and was joined hy Franco and 
Bavaria in tin* War of tho Auslrian Succession, which sought 
to prevent Maria Tliei’csn fioin succeeding her father, as 
provided hy tin; Pragmatic Naiielion, and to sujiport the 
election of Charles Albert of Bavaiia to Austria and 
tho emigre as Charles VTI. nt the beginning of 1742. 
Fri'derick carried ofi' the brilliant victory of Chotusitz or 
Czushiu, 17lh May, 1742. Peace was llien eonclndi'd at 
Bitrlin on the 28th of duly, and Upper and Lower Silesia, 
and a part of the county of Glatz, becnino Frederick’s. 
The second Silesian War originated in Frederick’s fears 
that tho victorious Austrian nrnis would bo turned against 
him in Silesia. Ho therefore secretly cntenil into an 
alliance with Franco, in April, 1744, and with the Em¬ 
peror CharleH VII., tho Elector Palatine, and the Elector 
of lIcHso-Cnsfiol, oti the 22nd of May, 1744. Frcderiek 
thus joined tho supporters of the emperor, whom his rival 
tlio (juoon of Hungary was ]tvessiitg hard, for liis own 
interest; but also greatly to the emperor’s advantage. He 
undertook, namely, to conquer Bohemia for Charles, and 
in return was to have SilcBi.a and some small neighbouring 


pieces of tcrritoiy guaranteed to himself by his great 
allies. Accordingly, on the lOtli of August, 1744, he 
unexpectedly entered Bohemia and took Prague, but was 
oliliged to leave it before the end of the year, as lie 
was totally uiiwnpported by the French. The ullinuec was 
dissolved by tlic death of the emperor on lhi5 l8tli of 
January, 174r>, and the defeat of the Jiavarians at Pfaffeu- 
liofeii. On tlie other hand, Saxony and Austria combined 
against Prussia on tho ESlli of May, 174r>; but Frederick 
delVsiteil them on the 4tli of Jum-, at Striegau or Ilohcn- 
friedhurg in Silesia, then entered Boluania, and again 
defeated them at Sohr, on the doth of September, 1745, 
and at KesMOsdorf on the 15tli of December. Frederick 


entered Dn-sden, and jie.noe (the treaty of Dresden) was 
tlien couelnded, 2.^tli i)e«-ember, 174o, leaving matters 
pretty ms-irly on the ftudiiig of the treaty of Bresl.m as 
I'pgaids Frederick. By this time tlie husband of Maria 
Theresa (Fnincis I.) luid been elected emperor (13th Sep¬ 
tember, 1745); and about the same time George TI. of 
Eiighiml, who Imd Intherto been upon tlio Austrian side, 
Imd made n Kcpmate j»eaee with Fredi*riek (Kith August, 
1745). Fiedeiiek hod tlierefure no iiiduceineut to continue 
the war, one*- his conquests weie duly seenrctl to him. 

During the <4e\eji \ear.s’ peace that followed, Frederielc 
ile\oted hiirifolf with unremitting activity to (lui internal 
adininistratioii of Ids dominions, the organization of tlic 
army, and to literary pmsuits. With his chancellor, 
GiU'ceji, he I'tinqiiled the ** Oodex Frederh Limis.” Frcderiek 
also wiolc •* Memoirs of the House of liramlenhurg,” a 
• iiiicise, well wrilleii aeeomit of his iionse. Another work, 
a didactic jioem in six hooks, on the ‘^Ait of War,” is 
reatlv esteemed. 'J’liese and all his iitlier works are in 
Eieneh. Tins is tin* period of Voltaire's attempted resi- 
deiiee at. rrederii'k's enmt as literary autocrat, and his 

Inal st.iy llieic of fliirt\-lwo iinmlii'?, ending in llie 
disastrous fjuarrel of .hiiy, 175.'1, not altogt ther ercditablc 
to either Md<‘, but out of which Frederick comes far better 
lliau his illustrious friend. Vidtaivc, hy retaining some 
satirical ]tieccs (4 I''redt“vick.’s liable to cause mischief in 
allied e<>urts, brouglil upon bis he.ad such disgrace as ho 
received; hnt lie was so stniig by it that he rt'surted to tho 
most, niendaeious ealiinnn(>s, and dlspla}ed nil the vanity 
.and pers()nal ineaimess wliieh so rontiuuallv defile his true 
gre.atness of mind. Fiedeiiek*.s behaviour w.as dignified in 
tlie wholi! aftair. One of his grand object.s was to iinprovn 
his revenues, In onler to maintain his anny, wliieli ho had 
iucrc.ased to l(>0.nuu men, then considered au enormous 
stiength. 

When the war broke out between England and Franco 
ill 177.5, the former eoncluded a treaty with Frederick, llio 
chief object of which w'ns to secure Thmover from invasion. 
I’lils led to a secret alliance between France, Austria,Saxony, 
and Itussi.a, of whieli Frcdi-iiek having been privately in¬ 
formed, cliielly through the tieacliery of nclcikin thcSa.sou 
<4iancery, became once more apprehensive coneeming Silesia. 
He accordingly resolved to anticipate hU cnendos, and com- 
ineueed iqieiationa hy invading Saxony on 24lh August, 
175)1, which was tho bcgimiing of the third Silesian War, 
or as it is generally called, the Seven years* War, This 
contest was the most extraordinary and important in modern 
times, prior to tin* wars of the French Bevolntion. Tliough 
Fraderiek is the Ihto, tlic history of the war is, in fact, tlio 
history of continental Europe. Its leading events in 175(» 
were, as regards Fredeiiek, the defeat of the Austrians at 
l.uhosilz (1st October), and tho Burreiider of the Poles in 
the same month nt l*irna. Thu great victory of Cth May 
ut Prague, followed by as great a defeat by the Austrians 
(18th June) nt tho same ])lace, render memorable tho 
cam}iaign of 1757 ; then cnino tho invasion of Prussia by 
the liussIaiiH and Swedes, who ratrcateil after Frederick 
had completely overthrown at Rosshsieli the French and 
Austrians 011 5th November; and lastly, the defeat of tho 
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Austrinns at Lenthcn or Lissa (r>Hi DocphiTkt), ami recoveiy | 
of Jiresliui from tbem. An unuual {jraiit of XtJ70,UOO from 
England msirkod tho opinion of Ita ^ovcrunirnt in ln» 
favour. Tho cliiof cvenl« of 17r>S 'G0 woro tlio failure of 
Fredcric’k in tlie bioj^u of Oinnitz, and his defeat of tlie 
Russians at Zomdorf, AiipiuKt, IToS, at a fri-'litful 
sacritLco of lifo; their success at Kunorsdorf, 12lU Auj^iist, 
17r>'.>, followed by other reverses from the Auslriaus; the 
fruitleisB Iwinhardirn'Tit of Dresden in duly, 1700, hy 
Frederick; the sudden oeeniKitioii t»f lierlln Itself for a 
week hy the Uussiaus in October: an<i the liiial ilefrat. 
of the Austrians at Torgan, Ilrd Noveinlier, 1700, when 
Freilorick’s alVairs hail seemed almost despfrate. Tn 
1701 Marshal Loudon surpiised Sehweidnilz, and tiie 
Russians timk Colherg. In 1702 overythiu" was changed 
hy tile de.'ith of the Russian enijircss, Klizaheth, on tin* 
hth of January, and tho accession of iVtcr 111., an cn- 
lliti'^iastio admirer of Frediiriek, with whom he iiinnedi- 
afely concluded a treaty of alliance. iVuce was als(» inatlo 
with tin* Swedes, and tliough Feler 111. was soon de- 
jiosed yet Catliariiie, who sneccoded him, ohsiTvcrl a sliJ<*l 
nentralUy during the remainder of the war. Ficdcrick 
vceo\eied Schweulnitz hy siege in Oefoher. At last peaec 
was concluded between tlreat Ijiitain and France, and 
Austria niul Saxony w«*re obliged to conchule a ]»eae<* with 
PrU’hia (t’ebiuary, 1703_). Tims ended llie Seven Vears’ 
War, wliieli, aftiT imnicnse sacrilices {»f Jiuman life ami 
treasuit*, left the jKihtical hal.inco of EnroiK! nucluuiged. 
Froilerick rcckoiieil tliat 8.03,000 men f<*ll in battle, and 
Jiuiny times this mmd*er perished ol xvant anil nii'si-ta. 
The pepnlatien of Prti: siu (uhicli lost 1b0,00U siddoTs) 
was reduced hy 500,00(» inhabitants. 

Frederick now sorlonsly directed Lis attention to repair 
the evils inlliclcd on his (ioininions hy the war. iMeantimc 
lie continued to maintain a \ery large army. In 1772 he 
agreed to the first partition of P»»laud, by wliich he obtained 
ail Polish Prussia and .a ])art of (Ircat Poland. I'rom that 
time the kingdom of Prussia was divided into Last and 
West Prussia. In 1778, on the death of the F.leetor of 
Rnvaria wltliout children, he interfered to prevent Austria 
from partitioning that country. IJy tho treaty of Tesehen, 
in l^lny, 1770, Austria eonsented to the miion of tho 
Francoiiiaii ]iriuei)Milities with J*nissia. In 1783, tf; pre¬ 
vent the emperor from obtaining Bavaria in oxcliaiigi! for 
fho Low Countries, the Elector of Bavaria to bcooine a 
king of Burgundy, Frederick formed the alliance 
between tho Gcrnian princes, called tho “FOistenhnnd,” 
wliirli has been considered ns tlic inasti'rjiieee of Ills policy. 
In 178(J lui concluded a treaty of amity and cfiimnento 
with the United States of America. lie died on tlie 17th 
of August, 1780, at his favourite palace of Sans .Sonei, in 
the Pcventy-lifth year of his age and the furty-s<*venlh of 
his reign. He had no children. Ho left to his nephew, 
Frcdcriek-William II., a kingdom enlarged from 211i0 to 
3515 (lennan squa'e miles, and an nmty of 200,000 men 
unrivalled in Luropc. 

His posthumous works, in fifteen volumes, contain the 
history of his own times, the history of Ihu Seven Years’ 
War, and Memoirs. They arc, how ever, hy no means the 
most valuable docunieuts in the care(*r of this extraordinary 
man. For his younger days tlio Memoirs of his sister 
Wilhclmina, margravine of Baireutli (or as she spells it, 
Bnre.ith')t arc invaluable. Voltaire's correspondence will 
him is also very interesting for the most part. In 1881- 
an exceedingly %'nlnablo work was puhlislied by the Stat 
Archives at Berlin, the Diary, &(•., of a M. Je Catt, reader 
and private secretary to Frederick from 1750 onward for 
several years, and admitted nearer the king’s own lieart 
than ahniist any other person. In an aHtonishiiig passage, 
of undoubted veiieity, ho shows us Fredcriek w’ritinf 
verses, and corvcctiiig Rousseau and Racine as nu exercise 
to refresh hia thoughts, on tho evo of the cnicial struggle 


of Zoriultirf, with 32,000 Prussians to oppose at least 
>0,(t00 Russians; intenuptiiig liis pastime occasionally for 
half an hour as Ids genernlB arrive to dictate the phin of 
the mon-ow's brittle. During tlie whole campaign ho reml 
Cicero with De Catt morning and evening, though Die 
speed of the marcldiig was excessive. In 1883 tho par¬ 
tisan book of the Due dc Broglie appeared (** Frcdiriek 
the Great and Maria 'riiiTi sa,” trims. Cashel Uoey, London) 
—a worthless diatribe against Frederick, hut of merit where, 
on siile tojdes the writei's really \alnsvhlo kiinwledgo. lias 
fairer play; and in the same yi*ar an equally partisan 
ie<*oiint of Fri'drrick in Ids Lnglihli dealings, but this 
time a pani'gyric ujion the. king, h) a Berlin professor who 
treats idm as .a demigod, was issneil from the pen of 
Pi’ofessor E. du l>oIs-R(*yinontl (" Friedrich 11. in Eng- 
liselien Crtlu-ili'ii,” Berlin, 18831. Yet great as i.s Herr 
dll Bois-Rej'Jiiond'a hero, the lover of auloiratie goveiii- 
nieut can snn ly not forgot tliat liardly w'as the great mnu 
gone, who iqion such principles built up the most powerful 
war'-maeldne in Europe, than J’rnssia lay in utter ruin on 
tliefii'id of .Iona. I'mljably "Father Fred” 1 1 V//er h'rU ) 
will bo found greater as time goes by in Id.s year.s of 
lost .silent htate-woik ln'lween the second Silesian B.ir 
1 the Seven Y^'ears’ W'ar, and in the imisleily work of 
repairing llio damages to (he country whicli ho ciirried 
•onirh from llm close of tho Seven YV.irs’ War till tho 
piTiod of Ids death. One is tempted to compare with tliis 
the maiiiuT in wldeli Goethe elo.‘<es Ids mastoipiece, with 
l’au.*'t all jioweifiil, yel iimling his gre.alest luip]dncs.s in 
draining fens and Midi quietly honetieeiit work. It is 
with Mieh ]dcline.s of the great khig that (kivlyle clo.scs 
his immortal work t.‘* Fiederiek tho Great,” London, 1st 
edition, 185 k-(» 5, Irequeutly re]irliited1, at oiieo the tinost 
and fullest aeeonut of Fiedeviek, and a masterj>ieeo of 
historiral biography. A capital hrh-t aerouiit of Fredeiick, 
esjieeially fiom the ndlilary side, was put forlii by Colouisl 
Jhaekenbiiry iu 1881 (l.i>ndon). 

Fni-.nr.incK-Wnj.iAM Ik, King of l’rns.sh, wa.** hoin 
in 17'14. His father was Angiistus-William, second sou 
of Frederick William T., upon who-e dciilli, in 17.58, In* 
was declared Crown Piiiieo of IVussui hy Frederick the 
Gieat, whom in 1785 he accordingly sueeeeiled. 

In 1787 he sent an army to llollntul, and reinstated 
the stadtholder, whoso riglils tho jialiiols had lelnscd to 
aekiiowledgu, and had also jicrsonally oUeiith'd Ids wife, 
Froderiek’s sister. A defensive .'lUianee between lIoll;ind, 
Pru.«:sia, and England wa.s eonrhuleil at Die Hague iu 
1788. 'File .same year he, with England, I'revciiled Den 
mark from utlm'king Sweden duimg the W'ur la‘l\v<*eii 
Ru.ssla and Sweden. By an nllianee with tho Poilo in 17‘JO 
ho ofli'iided Austria; hut tlie latter eventually restored 
most of its Turkish conquests, and Austii.'i and Prussia 
entered into friendly lelations, and iii\aded Frauecin 17!)2. 
Through the maiupuvres of (kitliariue, II. of Russia, Fred- 
eiiek found himself cianpelled iu 17P3 to contend with 
Russia in favour of Poland or to dhido the kingdom with 
Russia. He clioso (he latter, and took possession of Great 
Poland. In 373-1 the I’oles rose under Kosciusko and 
Madalinsky, ami several times defeated the Russians ami 
l*russum8, until Kosciusko was taken piisouer and Prag.a 
uas stunned hy Suwaroft*. What had been left of iNdand 
hy the previous paititioiis was now hy tlic third partition 
divided between Austria, Russia, and Prussia. (The lir, t 
partition was under Irioderick tlio Great, in 1772.) He mado 
})eaeo with llie Frcucli Rejjublic on the 5th of April, 1705, 
leiu’ing to it nil the i’rusHian territories beyond the Rhine. 
During this reign the Margrave of Auspaeii nndBairenth 
ceded those princIpaliticB, on pureluiBe, to Pnissia. Frcd¬ 
criek-William died on the I5lh of November, 1737. A 
new code of laws was introduced by him, Tlic toleration 
be desired to maintain was much restricted by tlioso about 
him, mid especially hy the religieus edict of 1788. 
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FuKnKKiCK-Wiu.iAsi TIT., Kinpr of Pi-ussia, was llio 
eldest; ^on of Kin^ l*V«dunckAYilliaiii 11., liy Ijis M-coud wife, 
Kivderike Louise, princess of Hc.sse-l);innsladt: lio was 
I iorn on the .ini of Anj^ust, 1770, He M-nseflncati’d under [ 
the evo cd Frederick the Greal, who was verv foml of him. 
He Miecocded lo the tlirone on IIkj Idlh (if I{o\(‘nd)er, 
17!)7, ha nlmuly dislinguislied himsvlf against Die 
Frciicli. In 17tH he lind contiacted a happy marrla^a} 
wMi llie Frinccs.sof Meckhaihurg-Mu-litz. TJie monaivhy 
was now thrLMj times as extensive as when Fiederhk Use 
Great eaine to flu- tlnone, hut was uc.de in INdaini, and was 
in <Icbt. He ih.sl, tinTcfore, reorganised the inlcrn.-d 
administviiticni, struggling the ^Ylllle to preserve* neutrality 
iu the mighty European ccmlest tiieu laging. Witli tlie 
aid of Fraud*, iio\v<*vcr, lie did not ))ecitat<? tf» inercast! his 
douiinioiis, at flie jic.aci* of Luncvlllc, by tin* iuforporati'ui 
of Iliiilesla’ini ami otlier lijshopiies, Arc., in return for 
rjnshian liirritories previously eedeci lo J-'ranee on the left, 
hunk of theUliine. General mislrnsl ;igainst him prevailed 
among tla* F.uvojtean powers ouar(*ouut of InsFronelialliuuce, 
and he uas nearly dr.nwn intr) a war uith England, on 
llio oerasion of tin* seizure of one of his sldps; hut l>eft»n‘ 
he had too far eiinmiitted liini.''elf Gniieiihairen w.as hom- 
liaided, and tlio liU''Si}iu enijjeror, I’aid, as.sas'sinuteil- - 
e\ents that led to matcriul eli.mges in the ivlalioiis ot the 
iliii*f ]>o\iers. At tin* request of |jonu]iavtc, hVederit k 
dismissed Loins Will, and liie Freneii emigrants from his 
dominions* :ind uh(*n N.ipideon enovned Idniself i*m]M*ii»r 
in 18tH the iVussian Ling w.as tin* tir.^t lo uelcnuwh*ilge 
him and to uear IIk* grand emss of the new legion of 
Jiojionr. All this in<Teas«-d again.st him the hostility of 
llio legllimist.s of Furojie. In iSPf), wlion Kapulcon’.s 
designs against England were fiu-strated hy the m*w coali¬ 
tion of Russia and Austria with Great Rritain, the l*ins- 
sian Ling sci'ined almost to iii>!d vietorv In hi.s invnd for tiic 
side lie might cspttide. He still remained neutral; in front, 
liowover, of a huge .‘iriny. I'lie J*’reneh under I»i‘rnailoll(* 
llrst violated his teriitorv; this led to an interview’ with 
the Emperor Alexander, ami cveiiliuiJly to tho pn.ssage of 
u Russian amiytlnough his kingdom. Napuleoiieonccaled 
Ids wrath, won tlic battle of Austerlltz, and then received 
the eougratul.itions (»f the Frussiau minister: ‘‘Thanic 
tiod you have eonquerod!” H 1 had lost, he would 
have, said the same to the <*mpcrorsof Rus.ma and Austria,” 
ol)Si*n’ed Napoli’Oii suhsequently. Tin* Ihatssian king was 
now again all Frcuch in liis policy. Hi* gave uj) Franconia 
lo France, .and leeelvcd a compensation iu ll.movcr in 
return, until p(*aci* bhouhl he made with Great Ilrilain. 
Growing holder, however, with time, he eouehuied iu iHOd 
a second ci^nvi*ntion with Fr.auce, in eonsequeiu'e of wliiidi 
lie declareii ho liad received Hanover as a lawful conquest 
of Kapoleon. Of eourso this was folluweil hv a declaration 
of war witli Great, llritain, wliieh soon seized h<*veral hun¬ 
dred Prussian shiti.s. Tlio king €*oiild not ;it the suim 
time fail to pereeivo tlio little real resp<‘c.t N.apoleon had 
for him, when the- latter formed t!u! lllicnish Confedera¬ 
tion without consulting so iinjjorlant a state as i'mssi.a. 
Other provocations weio given, .ami tho spirit of tiie people 
was arou.sed.^ It wa.s not, however, till he learned tliai. 
secret negotiations were going on between Franco ;nid 
Great Hiitain nt wideh it was ngreetl Hanover should 1 
given up, that he listened lo tho porsnasious and offers of 
Rushiu, and demanded from Najmleou tho cvaeimlion 
Germany by tho French armies. Nnimlcon refused, a 
war began. Prussia was supported by Saxony, llessu- 
<lnssel, linmswiek, v'i.c., ns well as by Russia. 

The war broku out ou the Ist of October, ISOC: u fort¬ 
night afterwards tho glory of the Prussian nnmo was 
prostr.a( i*d on the ilcld of .Tona. Another f<ivtnight, and 
Napoleon entered Uorlin, On the l*ttli of June, the fate of 
Prussia was decided on tlie lit*ld of Friedland, when nearly 
^lio whole kingdom fell in a few days into tho bands of tho 


French. Fredcrick-Wiilinm and Alexander now sued for 
peai’u, which was settled at tlic memoruhlo meetings of the 
tlireo sovereigns on the raft at Tilsit. By tlio now treaty 
of 7lli .Inly Fredcriek lost ull the territories west of tlio 
Ella*, nnd uenrly the whole of iiis Ikili.sh dominions—in 
fact, tlio greater part of his kingilom. Fiedevick vvas also 
to rudueo his army to 40,000 men, and wa.s to p.ay nearly 
£0,000,000 sterling to Franee, The king, on his return to 
l»(*rliii, in 1800, when theFremdi evae-unted it, made many 
iiiternal r<*form.s of a popular kind, lie aholibhed the 
last remnant uf jiea.sunt bondage, declared merit, tal(*nt, 
Hid leaming tho solo qualifications for the publh; service, 
iiid I'cndi^d the, municipal corporations open and in «a 
measure sen-governing. Tlie military sv stem was radically 
ihered. Every able man was boiiml to light in case of 
leei-ssity, nnd to serve in the anny for three y(*ars. Tho 
lin.ancca Aven* gradually recruited by the most extreme 
•eonomy, in whie-h tlic Ling w*t n worthy oxainplolo all. 

In 181‘J tlx* king had to appear nt Dresden among tho 
[loteiilates who attcmled the emperor, and to send 2U,tJ00 
men with him onwards to Russia. These fought well until 
the rclreal, when suddenly their i*omni.ander, 'S'ork, made 
1 truce witli tin* pursuing Kus.siaus, and they were allowed 
lo relreat into Prussia. YoiL's conduct was disavowed, 
hut Napoleon knew what it meant, (hi tlic 28lli of Fobru- 
iry, 18J3, tho king signed a treaty of alliance with Russia, 
and on the 17tli of March fullovviugrouscdUiu whole country, 
IS one man, hy his famous proclamalioii against the French, 
riie J'nis,‘'i.ms ami Rnssiuiis were beaten at Llitzeu on tho 
'Jnd of ^lay, nmi at Ihuitzeii on tho 20th or 21st of May. 
Negotmtii'ii.s now (o<ik jdaee Ineffeclnally. 'I’hc war reeoni- 
n(*iicc<I. Sweden and Austria were now with tho aUi(*s, 
Deinn.'uk had joined France. Tim allie.s had, it is said, 
.'iOO.OOO men, including above 21)0,000 Prussians; Napo- 
leuu imu’li less. Having gained another victory at Dresden, 
the I'renrh were afterwards beaten in a series of battles, 
'rim Prussian general, lilneher, was now in tlm ascendant. 
At last, ou llio HJtli, Iftlh, and l!)lli of October, 1813, 
the Freneh power was broken l)i*forc Li’ipzig, Franee was 
now invaded, nnd nuinerons battles w<*rc fought, and at 
length tho allied mmies stormed the fortifications of Paris, 
gained Urn li.attleof ^lontmailre, and on the day following, 
llm 31 st of March, 1S14, entered Paris. On the 2nd of 
April Napoleon was deposed by the senate. 

Frederie,k-Williain, Alex.inder, and Rlncher visited Lon¬ 
don at this time. -After a trimnplial entry into Dcilin tho 
king proeee(li*d to the congres.s of Vh'ima. Here he received 
hack the grand-duehy of Poland, nearly all his former 
German ]»os8essions, and otlier l(*nitories, as well aa tho 
larger half of Saxony, whoso king vvas then a jwisoner. 
He also ohlaiiied Swedish Pomerania in exehaiigo for 
Laucnlmrg. ’When Napoleon relumed from Elba in 1815, 
he aimed lii.s first, blow at IRuehcr, and won tho battle of 
Ligny; r»lucher, however, retreated in good order to Wavre, 
and vvas able to appear at Waterloo iu lime to follow up 
and secure llm victory. Frcderiek-WilHam signed, with 
the oilier powers, the second treaty of Paris. He eagerly 
joined tlu* Holy Alliance proposed by Alexander, and limn, 
having gained all hy the people, he broke tlie imjmrlant pro¬ 
mises Im had made them of a represenfativo coiislitulion. 
l’'redcrick-\\'illia!u died on the 7th of June, 18K). 

FuKiiKKUK-WiLLiAsr IV., King of Pnissia, cithst 
son of Frcderiek-William ITT,, w’as born at Revlin, Jotli 
October, 17l).b. At the age of eighteen lit* vvas re¬ 
puted one of tho most uccomplibhed youths in Gennnny. 
He vvas with the I'mssian army during tho w.arK of 1813- 
14, but on account of his youth held no ciunmnnd. On 
his return he was nominated governor-general of Pome- 
rauiii, in which office he gained the love and esteem of tho 
whole ]iopu1atioii. When, at the deaths of his father, 7tU 
June, 1840, ho ascended tlm throne, he commenced his 
reign by jiromibing n most liberal government. In h*ss 
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tlian lliife years aflcr his accession, li{)W(5v<*r, nil wns com- 
])lrlely chan|;e(l. Tlie libera) advisers by whom rrederielc- 
\Mlliiiin .was surnmnded f<ill into disgrace, one after the 
(/thur; and their pluvcN were tilled by men known for tlu-ir 
rcMictionary Rcntiiiients, such as I'rofessov Stuld, Hessen- 
|)tln|;, and otlunu 'J'hoso retrograde Unnlenoies were in full 
f(H’cc when the rovoiuUoii of Marcli, 181H, gave them a 
aiomcntary check. The populace of llerlui having con¬ 
quered thu royal guai'ds in a nic»sl, sanguinary street tight, 
tiio king was euinpulie.il to conn; down from ills palace, and, 
with hare head hesi<lo the eoipses r»f tin* falleMi insurgents, 
had to swear that he -would grant a liboriil eoiistitntion. 
For a short tiinc it seemed us if Frederick- ^li am was 
really inclined to keep his word; hut no soonor liad this 
popular exeiloinent snhsiileti than he revoked his e»n- 
ecssion, and inodltied the eoiislitutiou of 1848 to sucii an 
extent as to make it the ini*ie sliadow of a p(q>uliir repre¬ 
sentation. In 1857 the king avjis si-ized uilli remittent 
attacks of insanity, ami 1‘riiice AVilliam of IVussia, hrotlier 
of the king and next heir, und»T(ook tin- go\ennneiit of tho 
mnintry, under tho title of regent, till ins own aeei'S.sii»n in 
18(>1. Fn'derick-William was married LMMh November, 
182o, tfi I'rincuss Klizahetli <»f !»avaria, born Kllli Novi-ni- 
bcT, L80i, daughter of King Maximilian .loseph of Itavatia. 
Tlu’re was no issue of this Jiiarriage. Tiuj king dietl 
2nd JanuaiT, 

FRED'ERICKSBURG, a town of Virginia, on tho 
Itapaliannock Kiver, and on the railuav from Ni'w York to 
New Ihleans, 70 miles S.S.W. of Wu'^ljington. !’i)pni:ui«)n, 
hOjO. It has a eourl-house, gaol, sevejal eliurc-hes, and 
a inurket-lumse. 'Die falls of the lkii]>ahaiinock, in the 
vicinity, atiord good motive jiowcr, and llielown Is supplied 
with excellent water, conveyed by ]iipes from the river. 
Kcarit Washington was horn, l7o2, and liore a battle took 
jdace between the l'‘i*deral and Coiifedeiale forces on 
the 13th Deeemher, lK(i‘2, in which the loinier were re- 
]mlsed witli great slaughter. 

FREDERlCKTONt tlie eapit.il town of Nt‘u Uruns- 
wiek In (laiiada, is siltialed on llieSt.tlolm Ither, 88 miles 
from its muntli, and 60 miles N.W. of the seaport of St. 
tT(*hn. 'Ihe river is navigable np to the town for large 
steamers, and there is a eonsideral.h* liade hi lumber. 
Tho town also fttrms the eliief eiitreprd for the trade of 
the interior of the proxinee, Frederii'kton is well built. 
Its chief edUires an- the ])Vuvineial hall, the government 
house, the county eourt-lionsc*, tho cathedral elmrdi, and 
the nidveisity. Tho population is 8000. 

FRED'ERIKSHAU) or FRED'ERIKSBAI.1., » 
town in tho Blifl of (Ihristiania, situated on the east coast 
of Norway, at the innutli of the Tlstedealf, in tlie Ide- 
I'lord, 68 milGH S.S.E. of Chvistinuia. U is well built and lias 
H good horboiu', witb an aetive tnulo in tobacco, iron, sugar, 
iind Wood. Frcdcrlkbhahl is an o]i(>n town, but imme¬ 
diately above it, oil n perpemlieular rock, 400 feet in hcnglit, 
overhanging llio Be.. is the strong fortn-ss of Fredeviksteon, 
at the siege of which Charles XU,, king of Sweden, was 
killed, on the 30lh of November, 1718. Jt was donbted 
for a while whether tho king imd Ins death by a ball from 
tho fortress or had been assassinated, but. there scorns 
to be no good grounds for supposing that treachery had 
nnythijig to do with tho matter. An obelisk has been 
erected on tho place where the king fell. l*o])uIation, POUO. 
Until UiG6 the town was called Ifalden, *Hho hold,” when 
ITcdcrick III. cliangcd the name to Fredcrikshald, owing 
to the bravery witli which the InhahltantH ropetied the 
attacks of the Sw'odeK in 1U68, 106!), and ICGO. 

FREE GHRXSTZAK. TIio Icrin Free Ohrisllan h.as 
often been understood as KyiionynioiiK witli Unitarian, and 
the title has frequently been adopted by Umlarhiii congre- 
gatioius, either, a%tlioir critics assert, because tliey have 
not tlie courage of their convictions, or, as they theinselveH 
Would probably mointaiD, because tho name Unitarian 


covers too small a portion of tlicir religious tenets to bo 
fairly descriptive of their position. Whatever may be the 
merits of tho case as between those religionists who dis¬ 
card and those who desire to retain an appellation inherited 
hy them from tlio times of rricstley and Belslmni, the 
question assuineH an ultogethi'r ditVeront aspect, and its 
cKScutlal bearings arc materially altered, when a new con¬ 
gregation is formed on nn undogniatie basis by tho- 
gathering in of malcontents from various denominations. 
I'lio Free Christian acknowledges by the latter part of his 
narni! his historical irKhditcdnesM not only to the person of 
Olirist, but to the theology, tho philosophy, the eiillure, 
tlio KcieiK’c, and tho art of the past eighteen hundred years, 
all of whii'h have conio down to him a.s a member of tho 
I'hiTopi'au family through Ohrisliaii .‘Sources and in a Chris¬ 
tian form. By tho epithet *M'rce” he bo qualities tliat 
Ciiristianity as to let it be nnderstood tliat he regards 
himself as hi no sense hound hy it to .any of the prccon- 
ce})tiuns, dogmas, or didinitions of ecclesiastical tradiilon, 
that he is free to uw.ept alike the discoveries and the 
Rpeculations of inodiu'ti limes, and to apply to the Bible 
and to current religious npiuions the same critical testa 
tiiid he xvoiild nppl\ to any otlier religions Bvstimi. 

FREE CHURCH OF SCOTLAND/ 'rids cimreb 
was formed iu 1813, and owes its origin to the vlulalioii 
l>y the law courts of tlie hereditary rights and privileges of 
tile Kstahlislied (Itinveli of Seotlnml. It was a fniida- 
luental principle of that clmreh that no minister should he 
I intruded into any ])asti)ral i-liarge eontrary to the -will of 
till* congiegation, though during tlie latter p.art of last cen¬ 
tury tlie rights of ]iiitroiis were enforced hy tho church 
CDUits la lh(‘ most arbitrary manner, and presentees who 
were most obnoxious to I ho ])eoplo were settled, sometimes 
muior tlie protection of the military. But after llin revival 
of c\iiir',eliciil piiiu’iple.s in tlio chnrch, mainly through the 
iidlueiiee of !)r. (’lialniers, Ktrenuous efrorts were made to 
put restriitioiis ou tlie l.aw of ])alronage, and to vhidic.ato 
the rights of the people hi thu clioiee of tlieir pastors. At 
length in 1834 the (teneral Assuinlily passed llio Veto law, 
hy which it nas declared that if a majority of tliu male 
heads <»f f.amilics iu a vaauil palish exjirussed their dis¬ 
approval of tlie person nouuuated hy tlui patron, ho slioidd 
Ik‘ set aside, and the charge ho eonfi-rred uiiou uuothcr 
preacher. 

Tilt* Veto law xvas working sniootldy and giving giaieiMl 
satisfaction when Lord Kimioul presented n Mi. Bohert 
Young to tho jiarish and church of Auehlcrarder in IVilh- 
bhire. 'riiu presentou Avas bo uuaeceptahle to the people- 
that only two of tho parishioners signed his cull, tlmugh 
there >vero 3000 souls in tho jiaiish, and 287 lieads 
of families out of 330 recorded their dissent against hU 
Bettlcincnt. Ho was, in consequence, wt aside hy the church 
eonris, hut he and tlie ]iatrou resolved to caj'ry their case 
heloro the Court of Session, and by a majority of night to 
tivo the judges decided tliat it was ultra vim^ of tho General 
Assutidily to jijLss tho VTdo law, and th.at tho prcshylery of 
Auchterardur had acted illegally iu rejecting Mr. Young ou 
the ground that he Avas unacecptuhlu to the people. This 
judgment aaus cimfirnud on an a]ipial to the Ilonso of 
J.ords. A second action was instituted hy l.ord Kinnou) 
and Mr. Y'oung to liavo it declared that tho prosbylory wero 
bound to take tlic latter ou trial, and if found cjualilied in 
respect of doctrine, literature, and character, to induct him 
into tho living. Tliis suit also was decided in fuA’our of 
the punstiurs hy the majority of tho judges. Otiicr cohos 
of a Kimilar kind speedily followed. Tho Court of Session 
issued a decree rcquiiing tho presbytery of Stratlibogie to 
take on trial and admit to tlie otiicu of the holy ministry 
a Mr. Edwards, -w'ho Imd been vetoed by tho people of 
IMarnoch. It interdicted tho preaching of tho guspol and 
tho ndmimstratiou of ordinances throughout tho wholo dis¬ 
trict of Strathbogic by any minister of tlic church under 
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nutliorlty of tlie church courts. It interdicted the Gcucral 
Assembly and inferior eluirch judientuves from iullicling 
church censures, in one case upon a minister found guilty 
of theft; in a second, upon one accused of fraud; and in a 
third, upon a licentiate guilty of drunkenness, ohsccnity, 
and profane swearing. Tho Court of Session also reponed 
ministers wlio liad been Buspeiided from their olTu'es, and 
interdic.ted the execution of a siintenee of deposition from 
the ollicu of the holy ministry pronounced by the General 
Assembly of the church; and in these uini various other 
ways usurped ecclesiastical antlmi-ity, and violated the 
spiritual rights and privil«gcs of tho (dmvcli. Aji appeal 
made to tho legislature for ]>roteetion against tliesr ]>vo- 
ewdings was rejected, and the cliureii was left to clioos*} 
between hiibrnlssion or separation from tho state. In o«in- 
seijuenco 474 ministers ami large Isuiy of the ])e<^plo 
abandoned tlm Estublishuient and founded tlioFrcc Chureh, 
in order tt» maintain the doetrine of tho headship of Clirist 
and tlio rights of the Christian people. 

'rijc dillicuUies Avliich tla* njinii«ters who had sacrificed 
their all tor eunscij-iice' sake had to enconiiter wjtc very 
grt*ut. As they Iwul atlhoreiits more* or less numerous not 
only in every county, but in every jiaiish iu Seotluml, neces¬ 
sity was laid upon them to set U]> mid sustain the whole 
c(juipni(‘nt of a chureh all over length and breadth of 
llio laud. Provision had thrrcfoio to he made, not only 
for Iho support of the miuisl<‘rs wlio had resigned their 
stipinids, manses, and ;’lehes in conneetion wlfl) the J'ls- 
tahlislunent, but also for tlio hundreds of ]*robationers who 
W(*»o to ho settled in in*wly fonni'd eongregation*!. Funds 
liail to be raised for erecting chiirehes, aiul schools, and 
theological o«lh>g<*s for the edneatiou of eamlidates for the 
ministry and for the training ami support of teachers. As 
tlicMvholo of iJie ff»n*ign missionaries connected with the 
Kstablislnnent had east in their hd witli the “Free Pro 
testing tUmreli of Seoliand,” pr«*vislon luul to be made for 
carrying on missionary opcialioiis ns lieictoforc among the 
heathen and in all the firineipal colonies. A fund was also 
recjuived for the Mii>poi‘t of aged and infiim ministers, and 
for the cost of management and other necessary expriisi's. 
Xot u few ]»ersoiis were of ojiiinon that this \ast work was 
quile beyond the stri*nglli of the infant chureh; hut its 
ndhurents Bi*t themselves vigonmsly and zealonsly to its 
jierformance, and it very soon beeame evitleiit that Djcir 
iinancial undertakings weie to be crowjied with biilliant 
success. The bnekbono of the system was the jilan of a 
eonnnoii fund devised by J)r, ('hahmns for tho support of 
the ministers, of wlilcli they sliuuUI each obtain an equal 
]iortlon. Ah all tlio eongregatitjus of the ehnreli w'ore to 
share in tho benefits of tliis fund they were all required to 
contribute towards its support. Au nssucialiou was formed 
for this ]>ur})ose iu each longrcgation, and eollcidors were 
np{K)intod to make monthly calls on the members for the 
purpose of receiving thoir contrilmlions. This plan, with 
some modifications, 1ms been steadily carried out to the 
present day with astonishing Kiiccess. In !813-~4l the 
income of the Sustentation Fund, as it is called, nmounled 
Ui £08,704 14^. 8(/.; in to £.04,035 10^. Or/.; 

in 1803-04, to £115,784; in 1883-84 it bad risen to 
£171,150; and in l8H4-8rj, to £171,358. 

I he ministers who seceded from tho Establislniieiit in 
3843 ninonnted to 474; iu 1809 tho number hud increased 
to 942—the dividend from tlic Sustentation Fund tliat 
year being £150. In 1885 the equal dividend from the 
fund umounteil to £100, and was sbnYcd by 1110 minUters. 
Ill udUition 774 luinisLors received some XI7, others £8 10 j». 
each fw>m what is called the Surplus Fund. These sums 
art) exclusive of the stipend paid by the eongrogutions to 
thoir respective ministers. Most of them have also comfort¬ 
able manses jirovided at a cost of upwm*d» of £800,000. 
Tho <‘hurch-buildiug fund has been equally successful. 
IVovisiou was rapidly made, not only fur the spiritual in¬ 


struction of tiie multitudes in all the cities and towns and 
in nearly all the rural parishes of th« Lowlands^but also 
fur the populatiun of the Highlands and Islands; who had 
in a body connected themselvcH with tlie new and inde¬ 
pendent church. Owing to tlio refu.sal of sites by u num¬ 
ber of the luudowncrs in various parts of tlie cuuntry, and 
espce-ially in the Ilighlands, considerable numbers of the 
adherents of the Free Church wore compelled to worship 
in all states of the weather for somn years on bare moors, 
in gravel pits, on the sea-shore within high-water mark, 
and even on tlio public road. Hut in the end tho influence 
of jinhlic o]iini«n compelled the Mto-i'cfusing landlords to 
desist frflp these intolerant and oppressive proceedings, 
and to nflford to tlielr tenantry and rctainei's tlio means of 
providing for tljuinsclves comforlublo places of worship. 
'ri»5 number of churches which have now been erected, 
inelndiijg double churches for several congregations in tlio 
Highlands, is about 11 DO; and us no fewer than 200 pro¬ 
bationers quitt(*d the FslahliKhment in 1843, ministers wern 
quickly jtrovided for tho greater part of tlie seci'ding congre- 
giition.s. HctwcL’ii 1813 and iHH.'i the sum of £2,891,867 
was I'xpeuded <»n buildings. The local building-fund in 
1881-8/) aniouiilcMl to £96,399, while£5455 weni raised for 
church exleiisioii building. The riwemie of tho aged and 
inlirm ininifters fund in that ycarw'as £7273. A theolo¬ 
gical college was at once ercoti'd in Fdinburgh, and suli.so- 
({uently a second seminary of tho same class was instituted 
in (iljisgow. ami a third in Abenlecn, at an aggregate ox- 
])ense of £55,000. 'I’he Glasgow college has an eiulowinent 
from legacies, dim.atioiis, and hubscriptionsof £35,000. Tho 
other lwi». though iiuL endowed, possess an equal I'cveiiue. 
'rin*y arc condiictcil l»y tiiiiteen professors, and are attended 
l)y uhont 250 students. 

It was conlideiitlv asserted that ns the enthusiasm of its 
adlicrent.s eooh'd, tho funds of tho Free Church would fall 
ofi; but they have, on the c<»ntravy, steadily increased. 
Tlio Imildiiig fund iu 1843-44 was £227,837, and this 
large Mini, raised at tliu outset, made tlie average of 
the first live vears of the existencAi of the church reach 
£318,086. The awrji'^e of llie second five amounted ti> 
£285,(jH3 ; of tho third five, to £305,029 ; of the fourth 
five, to £333,803; of the filth five, to £369,618; of the 
sixth five, to £426,643; of the seventh five (to 1878), 
to £542,.524; of the cightli livo (in 3883), to £584,255. 
In 1881-82 the revoniie of the Free C’liureli amounted 
to £607.68(1; in 1882-►3. to £580,059; in 1883-84, 
to £628,222, of wliieh £88,551 were raised during that 
y»*ar for home ami foreign niisMoiis; and in 1884-85, 
to £621,728 4)f. 11</. This sum i.s exclusive of tho 
reeci]ita under the widows* and orphans* Hchemes, amount¬ 
ing to £29,00(), wliicli do not come into the liiuida 
of the treasurer of the cimrcli. The total amount of 
the fieewill ollcrings of tins religiinis body siuce 1843 la 
£17,097,308. 

The membership of the Free Chtircli of Scotland 
was in 1881 312,429; iu 1880 it had increased to about 
325,000. 

FREE CITIES OF GERMANY, or Free Jmperial 
CiViVs, are or wevc those cities which acknowledged fealty 
to tho emperor direct, as it they were sovereign Mates. Of 
thesi' some, Mieh as Wonns and Cologne, acquired jiowcr at 
a very early date, probably ns early as the break-up of tho 
Roman JCmpire. Most of tliem, liownver, did not take on 
tlieir quasi-republiean form till the twelfth century. At 
this time l.argo numbers of them gained or asserted their 
independence. In 1241 tho Han.skatio Leaouic was 
founded, which lasted for four centuries (dissolved 1630). 
The Rhenisli League followed suit in 1240. Before tli» 
rise of Kupoleon to power Ihero were no less than fifty- 
oue free imperial cities, forming a tbiitd collegium of the 
im])Ci'ial diet, as settled by the jieace of Westplialia in 
1648. Of these fourteonforined the “ Rhenish bench/*among 
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vliicli uerothc towiif? »)f Aix-la-Olmpellc, 

AVornis, Spin-N, Ilambuic, Bremen, Mibeek, Eiankfurt, 
Mullimuseii, &c.; and lliirt^'-scvcn formed tiio .Swnlii.in } 
beiieli, Aughburg, Knremberg, IbiliKbou, niul Him bi'.iiig 
the clncf. OologiKt, Aix, WoruiH, and Spires fell lo I’miico 
in Ibdll, and the vest were dispersed among the slates t>f 
the ciii]dre, all except Hamburg, Bremen, Eiibeek, J^’jnnk- 
furt, Augsburg, and NUmberg, which retained their iiide- 
)iciidcuco. The four great towns of Hamburg, Bremni, 
Liibcck, and Erankfurt were seized by Napoleon in 1«1U 
for tbo sake of llji-ir oonnni'ree; l)ul at the (\)ngress of 
Vienna iii 1H15 they wen* ivwaided for iJjeir stiuggles 
Hgaiiist Ibo tyrant l»y a renewal of tln'ir indepcudenc«*. 
All the other niiunnous free cities lia<l sunk lo rise jio 
juon*. In the wav of ixdi! I’ru.-'sia annexed Erankfurt. 
Tin* otloTs hi ill retain their ijnlepeiideinr. 

FRES REED, tlio lia^is ot loin* for the coneeitina, 
tlm Ameri«'an organ, and the haimoniuni; wliiie lie* 
heating read is that used in tlm (agaii. The longnc of 
the free reed is hinallor tlnin its Itox, and jdays fj-e<‘lv 
throngh it; that of tlie h<-ating leed is laiger Ilian its slit*, 
and heats against its hides. See Kj:ia>. 

FREE SOCAGE was one of llie feudal tenure;!, niul 
oiitilled the holder to Ids laud npou ceilain speeilied h( r- 
\ici's, differinglu’rciu from / screfee, wIh'Vc t)i<* s(*ia'iee 

was irregidar and uiidel'ned, aceijrding U tlu! (juarrel on 
Jiunil. Tlio fr(*e-soeager owed Ids lonl so many days’work, 
as perhaps a ^Yeek’s ploughing oi harvesting, with some¬ 
times a yearly tine or rent in atidition. By llu* dying out 
of other tenures, aiul the jiliolilam of feudal iiomage'i, 
jneidents, and leliefs at the I'estoration tif (/harles II. 
(KiliU), free soenge iM-eamo alumst iiidveissd for a time. 
Borough tenure, or burgage lennn*, was a free socage 
applied to houses in a huroiigh, or sites for lumses. Vil¬ 
lein socage, instead »)f reiiuiring fiee hihtiur ns free socage, 
reijnired certain sjieeilietl lionseliold or meiiiid services. 
Tin; hitter heeame to a huge extent copyladiiers in the 
<mnrsL* of time. 

FREE SPIRIT, BRETHREN OF THE, an liore- 
tieal KC‘e,t of the niediicvnl ))eiiod which thmvisheil duiing the 
tliirtei-nth and fomteenlh eenlmies in Eranee, (iermanv, 
and Italy. 'I'hey a]ipe!ived tiisl, in AKace soniewliere about 
the. year 121U, their leader being named Drtlieh, frmii 
which they are sometimes known as Oillii'hians. The 
theology of this sect scorns to have h(*en of a ))anfhelhtic 
c.limiU'ler, and its members declaied themseUes to he .above 
nil law, and from their union with (loii inea])ah!eor sin. 'J'la y 
wniiderc<l about the cimnlry in AKnc«! in troops of imth 
Sexes, and openly practiseil tin* most shameless imnioralitv. 
Coming nmliT the ban of the <*lmreh they were comjielh-d 
lo Bpiejul lhi*ir doctrines secretly, but lliey siu'eei'ded in 
gaining a folhiwing in most of tlie'natious of tla* (hmlinent. 
Tluiy were subjected lo the liereest ])ersc«*ution by tlie 
llKjuisition, and disa •p(*aied from history as a sect about the 
beginning of the fifle<-nlh century, though some points of 
their floctrine ami similar Antinoriiian piaeticcs liave been 
found in conm-clion with more than one sect of later date. 

FREE STYLE of liarmony, in jinisie, is ojijioscd to 
strict nff/fi'. The latter admits only dialoini! notes, sub¬ 
jects every note of llio scale to tin* same law's, in.es the 
E'ourlh to the bass ns a discord, dissdlow's iiiipiepared dis¬ 
cords except as passing mites, c'ie. 'Ma* fret; ht\le, on llu* 
other Imiid, uses chromatic notes fie(*!y, (reals certain 
notes iiidtc <*xceptionally (the timic, the dominant, and tlio 
Buhdominaut used as Isasses, and HevtTul notes lonnim' narts 
of their rospeclivo clionls'), uses the Eourth to the bass in 
certain eases as a concord, freely makes use of fundnira'ntal 
•discords unprepared, niid considerably modilii's the rules of 
the strict style as to passing notes, 

Fiu j-: Sti'LE of tpnntcrpoint, in music, is a loose sort of 
<;ompobitio«, in which most of llic sternest jirohiliitions arc 
done away with. It thus becomes useless as an exercise, 


while retaining all that (here is of the unintoresling in 
cc»nnt<;rjKiint .as to artistic etleet. 

Eiiiao rAU'j’s, in musii*, arc additional parts to a fugue or 
chorale, ile., somewhat in the nature of an vhh/tt/dio; 
enriching and completing the effect, while not i*x;n*.tly 
fonning part of tin* main body of tlio work. 

FREE TRADE, a term wliieh is used to denote sneli 
commercial intercom se between nations ns is unimpedi-d 
by h*gishitive enaelnu'nts nnd jirotectivc dulie.s. It exem 
plilies in foreign trade the piincijilo of the division of 
eniplnyiiieiils, tlie mlvanhigis of whieh are accepted as an 
axiiim of pidilical economy. While, howe\er, the juin<*iph* 
that to obtain the best results Tm‘n must lx* allowed to <li) 
Mich work as they are best fitted for, ami to do it in the 
h(*st po.ssihle way. is generally admittctl so f.ir as inleiiad 
aOaijs are eoncerned, its njijilicalion to eommeieiat inter¬ 
course witli foreigners is by no means gc*m*r:illy aee(*ptfd 
liy civilizc<l nations, and the majority ;il present adhere to 
the <»p]H)sil(} pijiiciplc of proliudion. lii (JieaL Bvilidn 
fi(*o trade is of comparatively leeeiit mloplion, and during 
llu* early p.art of the present century tlie tirm wjis bin the 
h.ulge of a jM.Iitieal party, wliii li w.is hatlled .and defeali-d 
i its (-novts for ii long peiioil, and w:is reg.nrded w’illi 
inleuse avi-rsion hy tlu; inlluctiliul classes of Ihc nation. 

Up to this period the efforts of the government, had been 
eonfinnally iliiTctod tow.irds the regid.itlon of the com 
iiuaee of llic emintry with the view' of obtaining im advan¬ 
tage over fori'igu ceimtiii'f’, or at least of protee.thig native 
industry, 'IVi tliis end numerous laws were ]i.i.-sed to 
em-iairage c\j»nrtalioii and lo Jilnder importation, I ho latter 
being the. mine important in tlu ir inllnenec. Sometimes 
these* jirineijdes were reversed to obtain the same cuds, 
ami the exjiort of sneh articles as wtu* eoiisjth'red neces¬ 
sary to the nation.al welfan* wais jirohiliited, while free 
imporlall.iii wa.s <‘neour!iged; but in every l.aw ]>a«.se(l to 
regnl.ite eonnneirc! the notion (if protection wa.s impUcilly 
aeei*]»ted. 

By the labours rif the political econonii.sts of tin; pre¬ 
ceding ei'iitnry mneli light has been llirown upon llir* true 
l.iws of eoiimn'ielal intereoursi*, and in the essays nf Daviil 
Hume on “ (\nnmeree,” Money,” “ Balance of Trade,” 
!.<.e., pnhihheii in 17.52, and Adam Smith’s “Wealth of 
Nations,” which ajipeared in 177d, many principles w'ero 
enunciated which arc in aceouhuiee with llu* most, advanced 
ideas of the jirescnt day. At the time, when these wurk.s 
njipenred llic landed gi'iilry and tin* farmers were in favour 
of firedom of trade, iuasmneli as Emdaiul was then enabled 
to oxjiort agricultural produce; wIiiK* tlio mnnufaetnrers, 
struggling on tvitli imjierfcct and di*te(*livG niaehiuery, 
were ardent, jiroteclionists. At tlie eoimneneement of the 
pre.sent ei’nliiry tlicsi* positions \^ere rever.sed, imisnincli 
as the progress of mecdmineal di.seovery had given tliu 
nmnur.aetnrers the sujieriority ove** their eontiuental rival.s, 
while lliC demamlH of an inereased pojiuhiliou for food had 
rendered the importation of corn neeessarv. Kidwith- 
standing, li()W'e\ei‘, the te.aeliings of jMililii-al economists 
and the stiuggles of contending interests, tin* British sys- 
fem remained shhdly plot relive np lo the year 1824, and 
nearly eveiything that could he ohlainod from abroad was 
subjected to tin* payment, of a heavy import duty, whilo 
some foreign manufiietures were pndiihiled entirely. In 
that year, however, the tii-sL hreaeli was made in the w.all 
of jiroleetion hy tlie removal of the prolnhitiou on the iiii- 
porlaliou of silk manufactures, .and a rciluction of tho 
duties on raw uml thrown silk also. This slight relaxa¬ 
tion, however, was not followed hy any furtlier change of 
importance for si’Veral years, and the battle was ultimately 
fought out on the* question of tho duty on corn, for an 
account of w}n<*h sci* Anti-cuikn-law Bisa«iii-x 

Eormed in tlie month of September, 1H38, this nssoeia- 
tion laboured with tremendons energy for tho caiiBe of free 
trade; but it was not until tho potato blight had brought 
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tlic |K'Oplo of Ireland into imminent danp;cr of jieiisliiii" by I 
famine that victory was obtiiiueJ. Important concessions 
to tl>e principle of free trade had been inuJe in 18-12, 
and 1815, but the fnml blow to llio pr(»teelive prdiey was 
not given niitil 18d0, when u bill was passed wljicli pro^ 
vid<'d for the Hjjcedy extinrlioii of tbo duty on corn, and 
sinotlier which reduced to u minimum the duties on tdher 
articles of foreign produce. In 1841) llic navigaliou laws 
wero also repealed, and in a few years more tho last 
remnants of jiroteetion wi*rc remnvcil, and tho country 
fully e<nnmittcd to tlie policy of free Inule. 

'J’lm p«*nod whicli has elapsed since tins rlmngi; was 
made has l>ecn snfiicieiit to give the new ])ulicy the fullest 
trial, and the result Inw been siieli as to justify and e\en 
surpa^s the expectations of the boldest of its advoeaU'S. 
Kotwitiistanding the largo inere;use iu the population of 
England during this peiiod. there c.ni he no (jucstion that 
the standard of comfort among tle^ lalnjuring classes is 
much higher tiimi it nas dming the days of protection. 
The foreign tradi’ of the kingdom has eimnnously increased, 
jind tlic commercial marine lias been mimi tlian doubled in 
its tonnage. I’rutfVtion as a policy has now very few 
advocates in Englaml, and tiiough a few altcmids Jinve 
been made to raise the old cries as apolitical manoDUM’c, 
liiey have hardly bei'n taken up seiionsly by aiiylaaiy. 

In one respect, liowever, liie aulieipations of Die free¬ 
traders have been doomed to di.sappnininient, and that is 
with regard to tho adoi»tion of this poliey by other Jiations. 
!Not. only ilo wc liml the gn-at nations of Ihirope and tho 
United .States of America clinging steadlasD} lo the prin¬ 
ciples of ])rotectlon, but tliey have aUo been adojileJ by 
some of Die llrili.'-h colonies themsches. 11 he causes <if 
this, however, :ire not \ery far to seek, and nlien we 
remetnlier liow long and tiejv‘-ly the principles of free trade 
were resisted in JCnglaiul, the excessive militaryism and 
conseipKait lu-avy taxation which prevails on the (Continent, 
and the strong desire of the United States of America ami 
t)ie Kritish colonies to foster manufacturing industries uf 
tladr own, tho slow progress of tho movenicut is hardly to 
be wondered at. In all jiolitlcal and economical move- 
jjumts flit! forces of defence liavo gi’eat advantage over 
those <if attack. Those who enjoy tlio bciictits of a mono¬ 
poly c.in easily hand together and make their influeiieo felt 
in jiolilics, wliile the consmueis, on whom the weight of 
ihe ]>rot<'Ction is laid, are uf ncccsoity less compact and 
inoro iliflieult to move. 

Tlie rcsiiUs of iivoteetion in most instances scoin iiardly 
satisfactory to the countries by wliieli they arc maintained, 
and the loudest couiplaiuts of foreign livalry, and especially 
the livalry of Englaml, am raised in eonnectiim witli in¬ 
dustries which enjoy tho largest measure of jiroteclion; 
while it may be observed, in conclusion, tliat in every civi¬ 
lized nation lher<5 is to Iw fonml a frei’-lradc party who 
iim busily engaged iu the propngatimi and exleiisiuii of tlieh’ 
principles among tlieir pruleclionist eonntrymeu. 
FREJC'BOOTERS. 8eo Biua'AMii'ins. 

FREED'MSN (^Ubertini) worn a most nmiaikable class 
in the later Ivoniaii civilization, Tluw were slaves (or the 
sons of such slaves to the third or fourth generation) wh 
liud l>een freed by the generosity of their musters or under 
the coudilions of the Uoinan law. Tliey were theri'fore th< 
pick of the slaves— tlint is, of the business and literary part 
of ilin pcopl(‘, for art and commerce w<*re pursued in 
general by the patricians llirougb Ibuir in(>ans, few jiatrl- 
<dans being either their own merchants or scribes—and once 
free lliey often quickly rose to opulence and sometimes ti. 
power, while those de.stiluto of inlclligeiicu sunk into abject 
poverty. This mixture of a mendicant, rabhio and ex¬ 
tremely vicb parvenus, at once slave.** as to their legal 
position witli r<*gard to tlieir “ patron,” and free men, with 
no votes and yet hungry for power, thronged tho caiiitul to 
the great danger of tlio state at the close of tho republic. 


It W'As in great part this dmigerous class which supported 
Die empire. The emporors found their safety also in 
using freedmen, men of no station and of low birth, though 
possildy of great talent and, even le.irniug instead of em- 
jdoying tho gi'cat nobles. They could tJjo num* easily bo 
tlirown over when no longer wanted. A jiowerful noblo 
might become dangerous. 'I’lm freedmen of the emperors 
arc tlierefore v<*ry prominent tigure.x in later Uoinan hi.story. 
Louis XI. of Franco used the same system of goMirnuient 
W’ith cousider.ablc success, being served by scarciily any 
person but tliusc of mean condition, such as fuirbcrs, 
.•ri\oners, ♦ice. In England, when Eilward II. tiieil it, 
lioweve**, it iiroved Ids ruin. 

Asa speeimen of the WTiilth of these freedmen It may 
be mi'iitioiied tliat in tlie reign of Augustus one of this 
class who laid suiVered severely in the civil wars, in*v<*r- 
tlicless at his death left 3t»()t) yoke of oxen, 250,01)0 sheep 
uml goals, and -1110 slaves (I’liny’s “Nat. lllsl.”^ 

FREEDOfil OF THE WIZiI*. “ Arc we free agents 
in this woild, or are we the puppets of some iinkiiow'u 
Will?” is one tlie most monientons qneslitms w’liich lias 
been .asked uf the iiuniaii miuil. The must natural answer 
is Diat we aiu ceitaiuly free agents and not puyipofs; for 
eveiy one is coiiheious of mental dcliluTalion and judgment 
in ilillieult situations, a deliherutioti often prolonged and 
intensely ))aiu''nl, and a jinl'^incnt somidimcs unswerving, 
bometiines hesitating, according to tho coiivineing nature 
or oDuTwi.se of the evidi'nce. 

Unt a. iinnnent'.s rellcdiou will .sliow Dial the frissloin is 
not quite so ap))ar<ail. lliwv if the will has lo follow' the 
j.'iW'oi cause aiul etrect like all ph).si(*al phenomena? 'I'lieu 
a man in that sense i.s not ,/*rcc; he must as unavoidably 
lean to the .side of the weigblier evidence .as a balance 
mus* de.seiMid l<»wai<N the lieavi«T bodv ill the scale.s. If 

m 

Upon a given si;t ot clreumsf.uK’es a man 7nu»t dccido 
iu n manner known heforeliami and predi<*able by any com- 
jiticiit slu»li-nt, is ho to Ik* called tree in his judgment? 
(Jan we call Die stone flee to fall when it h.as reaclicd th« 
topmost Jiiigiil in tlie curve it h.as received from a skilful 
thrower? We certainly cuTinot; it. is hound to descend. 
If, then. Die mind, by cipially di\iiK* nml universal law, 
lias to oIm'V the t-lrongcr side of evidence laid before it, 
does Mot a man's fate, blindly diqM’nd upon the fortuitous 
nature of Uiat evidence? Is a. child free to lead a virtuous 
life who has never spoken to anyone l»nt Diicves and out¬ 
casts? (Jerfalnly mil, the term would be a mockery in 
such a case. Every (.JJivi.stian wonlil look upon the actions 
of such a one as Die outcome of iong-slandiiig moral disease, 
as Die actions of on<* who was not a fn'c agent, but tied by 
the l>omls of yiast g<-iieratioiis DU Die pitlfnluess of jnerey 
conn* to loo.ve him. 

Evideiilly, then, tho problem that demands to be settled 
tirst is what wo menu by tli« word J'ree. Tlie ancient 
Stoics declared that wicked men were slaves to tlieir vices, 
and virtuous men free from this debasing bondage; and 
posMlily Diis was Die first aspect of tlie freedom of the 
will, an aspect surely accepted by all thinking men of all 
tinms. r.uL thi.s narrow limit to the word free was not 
de.slincil to rom.nin. 

We have hilheilo been staling for considiTation Die 
ydiilosophical question us to the freedom of the mind; there 
is also a seeiaul point of view, namely, the religion.s question. 
'I'his wa.s .stall'd bv the (UirisDau fatliors of Die socoiul 
centniy, and their position cnlmin.ated in Anniiiianism. 
.Instill Martyr (a.ik led the attack as part of Ills 

rrusad<‘ against paganism, lie eJiallenged Die Stoics as to 
tlieir doctrine of fate. If, said he, evervtiling is deter¬ 
mined heforcliaiul,sin issodetennined, vvliich i.s blasphemy; 
thci’cforc it needs must be tli.st .sin is In tbe world Ibrotigli 
the free choice of man. TertnlUan (imi-220) goes fur¬ 
ther. lie faces the problem of evil, for ever pressing man 
and for ever insoluble. If Dod i.s ulmiglity he could havo 
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ordered tlic world bo that no sin was necessary to the com¬ 
pletion of its scheme; and that beiii{» the case, why did he 
not do it ? If ho cuold not do it, ho is not almighty • if 
h« could, and would not, he is not all-^'ood. The answer 
of Imiiiility is tau^lit ns by tliu n^cs, iminely, that it is 
beyond the power of us poor ciealuroH to debate tlie “wljy” 
of God 8 purposes, Bufli<-ient indeed if wo may hero and 
there find out portions of the “ lu)W.” Wc? wiy (or most of 
us do) tlmt wo trust our Father, that ho has fie(‘ii lit to 
permit ovll, and that, thouKi* wr cannot under¬ 

stand the reiLs(m of it, evil is nceessiirv for ills j'oud pur¬ 
pose. We cull indcod, and we do. eliccifully see tlie eour:i;;e 
arising; to face the lij'ei's claw, the tiiuinpli of cnKinceriu^ 
provoked hy the fierce force of the storm, every virtue and 
bUU duff out of mines of darkm-ss, ^oud in general arising 
emt of evil, hut wc cannot, and cheerfully admit wc can¬ 
not, tell why tlicse go(»d Ihiiigs could imt arise from good 
—why, in iaet, we were not iiunle perfect williuul disei- 
])line. Teitiillian shrinks from the dilemma he raises, and 
follows tlnstiii Martyr in asserting, as tlie only way out of 
it, man's freeiiom to eluMise evil, and his luiliappy (dioii’u 
theieot. J’eiugius, the btrcuuous oppoiu'iit of St. Augus¬ 
tine, fnllijwed this view In tlje tiftii century, hut irot out 
of the diDiculty of tlie omiiiseienec eif Uud iiivohiug liis 
foreknowledge, by tJie tenet that man wjis free to choose 
good or evil, God knowing well what would be the riisiilL 
of his cliohe, but not mterl'eriiig with thnt cludce. This 
view was so jtowerfully set fojlli hy Arminius, in flollnnd 
(died ]()()*.)), that It is giaieially kmavii :is tin* Arininian 
view. TIjc soul’s freedom to elioose gninl or I'vil, th<‘n, is 
a cardinal tein*t of Arininiani.sin. 

KNuclly tlie o]*poMte liew had been taken hy Calvin 
The Calvinistie \iew of the free-will enn- 
Iroversv takes its origin from St. Angusline, who laid 
down a jierfect theological selieme upon llie basis of 
yiredestinatinu or Cliiisiian fatalism. Man w’as llius 
foreordained to he saved <*tcrnally or eternally to ]>orisli. 
llis lightest net W'as controlled Iw God; fri'cilom of his 
W'ill W'as an absurdity. Eut against tliis doeiiiiie men 
revolted, shuddering at its cruelty, and at the manner in 
W'hieh it imputed injustice to an all-good l*'alher. For if 
a man is destined to sin, liow can it he eoiisi-<t<‘iit with 
goodness to punish him? St. Angnstiae evaded tins critical 
qiie.stioii hy the doctrine of original sin. Adam had a free 
will, and Adam alone—he chose evil instead of good, and 
all men fell in Adam. Even this last Koflcning of the ter¬ 
rible iloctrine is rejected hy Calvin, wiio uImj brushed aside 
the palliations of *St. Tliuiiais Aijuinas, which so iiiudify 
thedoeliiiie as to explain away some <if its chief teivovs, 
and w’hici) form the orthodox Koman Catholie view. Cal¬ 
vin goes ligidly for election: the will of God, that alone 
governs man. 

Keturning to the freer air of the* philosopher.s, w(} find 
Hobbes (1 UTH'i eleaily l.ivhig down tin* d<ietrino that 
the will “follows tiie last appetite,*’ hy which ho means 
that after considering all the various iiidueeiuentH for or 
ugainsl an act, and successively rejecting them, a free man 
follows ti)c one which remains. Ih* iletlues a free man as 
a man at liberty to continue to dellbeiale. “Lllierty,” 
Ba)« lie, “is the ubseiiee of all imjiediments to iw’tion 
which arc not contained in th<i nature of the agent.” 
Freedom from compulsion, that is; not fiecdom to choose 
agniust the balance of motives. Jn tliis sense our stuno 
would bo free. The opposite to a free stone would not Ih' 
one W’hich liad the power to .ascend against gravity after 
itu force was spent, hut would be one which by some 
fastening or attraction was hold at the summit of its 
flight and prevented from fulfilling Us natural course. So 
also Locke (1G32--1704) say’s a man is free if liis actions 
follow hiB mental motives, but lie is not free W'hen 
boinetliing external controls him to act ngain.st his mo¬ 
tives, fc )0 agttiii Leibnitz (i(i40-17H>), to whom is due 


the fine distinction between the throe kinds of fatalism. 
It was objected to tbeso pbUosopliers, with their due-> 
trine of “necessity” (that the will necessarily followed 
from the balance of motives), that it was a veiled fatalism; 
whereupon Loibnit/i pointed out that while tlie Kismet of tho 
Mohammedans was a scul-crushiug faith, which implied that 
all event must hn])pen even if the proper cause were absent, 
Uie fate of tiic Stoic philosophers was an embodiment of 
the inexorability of mil lire, and was a dignified and proud 
faith ; and finally lhal the uplifting and vivifying Christian 
fatalism rested Iruslingly in the will uud mercy of God. 
Clarke and Keid suuiuwliat feebly advocated the freedom of 
the will ill the curious sense of some mystic power w'hich 
one has over the detcnniiiation of one’s will. Sir William 
Uamilton (1788-1 HoG), most, yawerful of Scotch nu-ta- 
ydiysieians, raised the question by a powerful review, in¬ 
clining, though in Ids own peculiar style (lesting on Ida 
“Ijivv of the Conditioned’*), towards the tivcdom of tlui 
will; and advancing us a recommendation of his views the 
argument that only by proving the freedom of the will 
could the existence of God be satisfactorily dcmoni>tr.att‘d. 
For if man has free iidcdligcnec, necessarily his creaLoi 
must have fns; intelligi*iice; whereas, iqiart from the irdiui 
of in.iu, tlu‘ uuiven’se could be conceived as atheistic, tlio 
result of hJiud necessary fon*,es. For this attempt to 
return to the old question-begging jihrases of the eailiev 
j disjmtaiits lie was vvarndy reproved by' .lohn Stuart Mill, 
who also (lis])i>ses butlsfactoiily of the iraniiltonian v’iew. 

'J'he p]'acli(*ally tniunhnoiis eonelusion now come (o Is 
that the whole eoatioversy is useless, .and that it turns 
upon the ambiguity of the wmrd fl*ce. It is absurd to com¬ 
plain of a man being honml hy neei'ssity to liave every 
desire gratified, to cany into ai*tion every’ tiioiight, to justly 
deride upon the higher motive: it would he fitter to rejoice 
tlmt he was free to gialify his deshe, to act his thought, 
to judge witliout bias, llotli words arc inajijilieabic to tho 
question. A man is frei^wlien his will is able unrestrained 
to ael upon the line of least resistanco among the many 
motives that actuate him ; that is, shortly', to act ii)>on the 
hlrongesl motive (“ the last appetite,” as Hobbes c^ls It); 
he is luit free wJien lie Is so leslraiiicd. It may be asked 
— If, then, man must judge hy wciglit of uviilene.c, why’ do 
judgments so dlller? lieeausc of tlm ditrerenre of llio 
eharaclers of men. (.A civilized man might require com¬ 
pulsion to make liim eat his whole stock of food; a savago 
would carelessly' do so if he wen* hungrv' enough.) This is 
evident by our constantly' predicting what a man will do 
umler sne.h and siieh eireumstances, nnivided we know his 
gi'neral character, otherwise we deelinc to predict. If 
w*c <lo not know of a man’s virtue we cannot predict his 
coiuluel in tho face of Iciiqit.'ition. 

Finally, here and there still lingers a feeling that if tho 
will is to follow tlio law of rnuse ami idlect which rules all 
tho rest of nature, men are nut respoiisllile for dimes. It 
is said. If a man is bound to he seduced liy a sullicienlly 
jiovverfiil alhirenient, is it fair to jnmisli? {Surely it 
is, if tho fear of jiuiiishmeut is allowed to be (ns it is) a 
very Iwneijcent agent in str'-ngtliening the resistance to 
evil of the better jirirts of the eharaeter. Again it is 
urged. If a man is what his <*lianu*tcr and his eireuinstanees 
make him, how can he ever improve unless y’ou grant hiiik 
some power ovcT llis will V Wliat becomes of the phraso 
HO often used, “Von onii do belter if you will only try?” 
TJio pliilosoplier replies that good men of themselves aro 
among tho circumstances smroumliiig a feeble soul, and 
that it is notorious lliat tliose who would never have cour- 
ngo to resist temptation alone,, become brave against it when 
belonging to a society, signing a pledge, or wearing a bit of 
ribbon. The plirasc challenged is by itself unineiuiing 
one must admit; but the sjiur it gives is by no incaiui 
unavailing. The knowledge of the feeble ono that otiicrs^ 
lliiiik him stronger than he liimself does lends tenfold power 
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to such strcnptli ns ho has, anil oflon is sufficionl- to lurii 
tho halanco ouot* anil for all. 

FRSX'HOZiD is tho ohiof form of hohlinf; roai OKlatR 
(land) ill Kiiglmul, tho otlior fonn boin;; CorYinu.n. 1’roc- 
hold toimrc is that by which a nuin h<*ldM land in fee- 
Kimplo, fee-tail, or for a term of life. The old feudal form 
is Jrtmh-icimncuf.^ a bnrfiiirous translation of tho I.iitlu 
term for freehold (J.iherum teuemvaUnuX Fr<*oholil is tho 
descendant of the Old J*lnolish 1 U)c-lani», ainl frecholtU rs 
are the lesser “ thanes ” of the later kui'is before the CIoii- 
tjuest. IN’Jien the lessor llnmcs bocjinie the petty barona;^* 
of tbo foiKlal billies fraiik-tcin'meiit was distinijui^'bod from 
frev. mcatje. The first was a “ Knii-ld's senlue,’’mnl en¬ 
tailed a readiness to obey the lord’s call wlionevor neces¬ 
sary, with the stipulated niiiiilior of men urim'd in the 
stijinlatotl manner, I'he sec«»iul was a fanner’s sorvico, to 
<1<; St) much woik in llie l(»rd's ii<‘Ids, iK. 0 ,, during tiu* I'oar. 
I’nt when feudal tonnres tell tlirouidi at the Jte.slcjration 
fiank-loneineiit ynvo way to tin' less ‘‘noble” fio<! 
S(*cnjIo, and freeholds hecanie noaily all of tlie hitler c.hiss. 
'J’ho o.ustoin of worl^ii;^; in the loul’s tleUls had died 
out ninou" the sooa."ors, and the irceholders, while abjur- 
sii|C their knijililly soivii'e, ti-ok jjnod ••are ind to roviie the 
hy'jimeincidciils of Mtoa^tc. Xoi* iii«l they oontrihntoaii equi¬ 
valent for tho niilitaiV .service, nhicli thov now thrust on to 
the .‘•lionldcrs of the slat'' to jinniilc. Tlic kill" was efoi • 

tented willi XmO.imtt a voar instead <tf his feiuhil lim*s 

* 

(roliof.s. wnvdslnp, purveyama*, Ac.), and did lud interfere 
wlien l*arli:nneiit coolly iin[iose<l a war-tax on lionii* Ciun- 
junditios, invontial l»y tlm hon;' l*aili.iim‘nl as a permaiieiit 
iuipo.st under the name of the excise dnti«‘s. Ceitainly 
tins proetM'din^ of the freeholders was one of the most 
<'xtraoidhniry ever contemplated by am nath'n. 

From the Norman Conquo.st, or a little before, down to 
Itihlt fiechnlders held citlicr from the cr*)wn or fnnn an¬ 
other fieeholdcr; hut at the latter date* the statute “(^ni.t 
J'impton's ” ronjihly ainl at once put an end to suhinfeiida- 
tion. When the kin'fs amt tlie lord’s rights to service of a 
Mihvnssal caino int«» ooinpelition the had, heiiiij at hand, 
liad tho inlvantaire o\er the distant loyal superior. 
This statute tJicreforiJ insistcil upon the doctrine heiii" 
iielually carried out which tho I'oiiqneror himself had 
advocated — that all tenuies bhuuld he direct from tlio 
Clown. 

From the earliest times all landholders in Kii"lanJ had 
bad the ri^;lit of votinji in the county court, tiie jineal 
desecndaiit of the piinieval free a.s.Muubly of tlie liihe, 
where each man’s vote was worth ns miidi as Ids neluli- 
boiir’s. But it was found tliat the elections rdlcn rcsnltcd 
contrary to the ixival views, and in llemy reii;n, 14.'b> 
(8 Henry VJ. c. 7), the famous disfraiicldsiuf; statiito was 
passed, limiting; the county francldso to freelioldcrs whose 
frecliohl was of an annual value of ‘HM, From that time 
till now the “ forty-sidllincj freeholder,” notwilhstaiidin" the 
diirereut value of tho shilling, has remained tho representa¬ 
tive unit of English francliises. An Act of William IW 
insisted upon tho freeholder (willi some few cxeeplious) 
actually occupying his freehold to he able to claim the forty- 
bhilling fraucldsc. But to loniedy this somewhat n clause 
iu tho Uefonii Act of iHil'i gave a franchise to nou-^rest- 
ifent freeholders whose freehold was of tho annual value of 
XIO; and in the Kefonn Act of 1KG7 Hus £10 nnmiul 
value was reduced to £.5 for non-occupiers. 

Whereas tho ci»pyholdcr lias some nominal service to 
perform to the lord of the manor, tho freeholder is nh- 
soluto owner of his property save only his duty and service 
to tho king. It has been shown above how the ebief 
service was got rid of by a legislative trick under the con¬ 
nivance of a worthless king, and the movement for n 
reconsideration of tho position of fn'clioldcrs as to taxa¬ 
tion, and further, as to their right to hold tlie land per- 
maitentltf at all, is described in tlio article Land Laws. 


For an account of the aneiciit ICnglish theory as lo the 
land soft Fom'-t.and, IIoi -uami. 

FREE-LANCES, in the feuds of the middle ages, 
roving conqianies of knights and ineu-al-ainis who, after 
the (3ruRadc<, wandered about selling llicir military services 
lo whoever would purchase them. Sec Cn.Niurn iKUi, 
FREE'AfAN. See (Ivn.DS, 

FREE'BIASONRY, wltieh mnv he deserllKxl ns a 
jKMMiliar system (d morality \eiled in allegori ami illus- 
lrutc«l bv svnihnis. Is on instilntioii wli<»He tradiLlous date 
back to the time of King Solomon. It is said tliiil tho 
order took its rise fimn tiie hnildiiig of the temple, on 
whose stones at tho jiieseiit day :ire found laigravod 
the symhuls which are eonimon to masonic lodges. Its 
introduction into England is hy some claimed fur tho 
Itoinans, and by otln is fj»r St. Alban, who was the first 
who sidl’crcd ni.utinhan in lids cfMjntry for the Oliristian 
faith. St. Alban was a great friend tu m.Tsons, and ohtaimnl 
a charter fiom t’aiansins, tlic Ihmian governor, lo jiresido 
over a gcmnal council, at which many nmv members wi*ro 
ren.-ivtd iiUo the fraternity, ami assisted in tin* building of 
maiiv of the clmrebcs tif Ibc jieiiod. In the sixtii century 
St. Austin placed himself at tin* head of the onlcr, and 
jonmled flic t’allicdral of ratitcilairv iu tlie year Glh), that 
of lioelicster in tini, St. I’.ml's in Loudon In OUd, and 
\\ I'stmin.sfer Ahlny in (> 0 , 0 . The masons were also em- 
]ilo\e,d in huildlng castles, ahhcy.s, and cities dming the 
wliulc time »if tin* S.i.son licptarchy, ami tlic fraternity 
found a rc.iion.s protector in Allred the (heat. Iu the 
n-igii of King Atliclstan tlio (Iraini Lodge of Yoik was 
founded, of which the king’s br«>ther, Edwin, bceaine tiie 
grand master. 'J'bis lodec, founded in is the most 
ancient in Euglaml. Wilii varying fortnues the masons 
were palioiii/cd by tin* sovereigns ot Jhigland in biu'cebsioii, 
especially by tliose who were interested in tlie progrcbs of 
archilecliirc and (be ercetion of tho.si* splendid ImildhigM 
wliieli at tbo present day an* the admiration and delight 
(if men. Ihiiiiig tin* reign of Edward II. many of llm 
colleges at Oxford and Cambridge were built by the fra¬ 
ternity niuler Stapleton, bishop of Exeter, who w'ua 
appoinli’d grand master in 11107. Edward 111. revived 
ami aiiieljoratcil tlu* ancient charges, patroui/cd the lodges 
and cncuniaged Hie order, wliieh continued to flourish ami to 
increase down to tin* time of Henry V., when Hemy Chichelcy, 
arelibislioi> of Canterijury, was grand master, lu 14‘d6, 
liowevcr, dm iiig Hie reign of Tleiiry VT., Hie masons entered 
ujiuii tixaililons times. Jleaufovt, bishop of Winchester, 
did Iiis best to influence tlie ParHaim’nt against tho 
mu.M)us on account of the secrecy obscn’cd in their pro- 
eeediug.s. In this Hie bishoi) was assisted by a portion of 
Hie clergy, wlio, tliinUing tbey bad au indefeasible right to 
Know all secrets hy virtue of auricular confession, repre- 
s(>iit(>d the fraternity as dangerous to lln^ stall*. In later 
times the Church of Koine declared in ein)»h;iti»^ terms 
against tho fraternity, and subjected its mcml>ers to the 
ban of cxcummunlcatioii. The position taken hy a section 
of the clergy under Beaufort, however, was of only tem¬ 
porary disadvantage to the masons of that day, wdio were 
again I'cccived into favour on this death of the bishop. 
King Henry was himself initiated into masonry in 1442, 
and Bubseqneiitly presided over the lodges in person, and 
used Hiu masons in the huiiding of Eton College and 
several of tho colleges at C'ambridge. The flourishing 
state of the order was interrupted hr tiic Wars of tho Koses, 
hilt revived under Henry Vll., mid in 15(J2 a lodge was 
formed iu tho pulace, over which the king presided us 
gi'aiid master. On tho nece.^sion of Henry VIII. Wolsey 
was appointed grand in.asti'r, and was snceeedcd by tho 
Karl of Essex and by other noblemen, till the ofiice fell 
into alieyaiico in Hie reign of Elizabeth, when Sir Thomas 
Suekvillu accepted tho oftieo of grand inostor. On the 
accc5.sion of dames 1. to the crown of England masoniy 
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floiivMifd ill both kincdoma, and Iiii^o Jones was apiKiinfed 
p-and iiiaslcr of Kn<;land, and continued in ollicc till tlic 
year Sir Christopher Wruu was also nn illnstrioiis 

mason, and a incmber of the I^)dp* of Antiquity for nr'Hily 
twenty yiMirs; but durin't tho Ihwolntion masonry dofllncd, 
and made no considerable propvss till after the iclgn of 
Queen Anne, 


Till* erisis had arrived in the history of the eraft. 


was deteriinn<-d that the privileges of mas(»ni} shendd not 
ho <y)ntinpd ti» operative masons, 1ml, that jm'ojjIo (J all 
profoskioiis should be permitleil to participate in Iheni, 
pTovideil liny were reitularly approv('d and initiated int<i 
the order. \Mtli this view the only four lodp-s at that 
time exist ini; in London constituted tlicmselves a p'aiul 
lodp\ and lesolvod to review tlio quarterly communications 
amoii^ the hn-thren. 'I'lio oripnal conslilulions weie 
estiddislieil as the basis of the revised jurisdietiuu, and the 
ancient landmaiks of llio order wen* earefully pn‘.ser\ed. 
liut .as “ fr<-e aiid aeet'j)led ” masons were tidmitted into 
tire ordi-r, tlie tools anti Jinjdem(*nts of tho craft were ined 
to illustrate the moral .and relipous duties of the new order 
of “ speculative.” 

In the meantime masonry eonlinued to spread in tlje 
north us well us tljc south of Kneland, and after n time 
the <irnnd Lodp* at Yoik was united witli the Clrand I<od"e 
in I-ondoii as the (Jraial Lodp- td Kii^land. IVtan that 
time masonry nnnle rapid strides, until it was uuheisally 
spread over the face of the earlli, ndniiltinir *rood imn and 
trui*, wln» l)eli(‘ve in the Supremo l*«-in_", into its mysteiles 
and jnivilep'S. 'J’he tern ts and jirinciples of tlieouler bear 
a lii;;h moral stamp, .and in Ln^land |iolilieul ami ielipou.s 
discussions are alilv<i jorhldden in lod<ie asM-mbh-d. 

Tin* ])riniary {»rpml/.ati(>ii of the inasonie fraternity is 
into halp-s. whicJi must be couiimsi'd of uL least si-vea 
master masons of piod standing 'The lirst ami lowest, 
clep'ee of masonry is that of enPaed ajipreiuice, the second 
of fellow-eraft, and the third of master inaMm. Then- .are 
peculiar ceremonies at. the inakiiij; of ea«-li, and it is oidy 
tni ntt.aininp to tlie degree of mast(!r mason that a brother 
enjoys the full heunfits ami pvl\lieges of the craft. Tlie 
olHcei*s of a lodge in England .are the master, his two uai- 
<lens with their nssistunts, the two deacons, inner guard, 
and tyler. Then; innst uls<i he u treasurer and u secretary. 
A cluipluin, {I diiector of ccrcninnic.s, and stewards may 
also he appointed. 

Jn the yi'jiT IMS'! then? were ‘2000 h)dg«*s utider tin* 
control of tlic (Irand Lodge of England, Jiiclndingover oUO 
in London or its Ruhurb.^, about lOll in Lajitaishire, and 
others in the Ohannel Islands, India, Ca ])0 of Good llojie, 
West Indies, Korih and ISimlli America, Australia, New 
Zealand, I'ie. ]n the above numbers are not included 
lodges in Se<»tlancl or Iri‘land, eacli of which (-ountries has 
its own grand lodge. In round iiunibeis theie are ne.ariy 
2,000,000 free am’ iiceejded ma.sons scattered upon tin? 
face of the globe. Of this number .^oiiie i2b0,000 arc Eng¬ 
lish masons, l;U),000 Scoleh, and 8U.000 Irish. Then? an? 
about 800,000 on the continent of Europe, half th.at num¬ 
ber in tbe United States, and 70,000 in otlier p.arts of 
the world. In England several thousand person.s are 
initiated earh year, and th(? masonic body is everywlicrc 
largely increasing. 

In the precejita of fropinasonry brotherly hue, i*elicf, and 
truth hold a liigh place, and that the fratcniity are not 
unfaithful to their trust is ca'idcnced by their splendid 
charities. Tlic Grand I^>dge j.s in jiossessiun of large funds 
drawn from the dues of subscribing members, and poor and 
distressed masons, if deserving, arc never left witliout ade¬ 
quate relief. The Grand Lodge in this way disliurses from 
its benevolent fund scvcTal tlumsands every year. In addi¬ 
tion the masons of Cngland subscribe over £40,000 annually 
for the support of their three charitable institutions —tho 
Freeiimsoiis’ Girls* School, the Frecinasuns’ Boys’ School, and 


Mic A-aylnm for Aged Frccma.«!ons and their Widows, In 
the llr.st 110 orphan girls art? clothed, educated, and tlior- 
ougldy prrivided for. In tho Freemasons’ Boys’ School 101) 
sous of di‘eca‘*ei! freeimisims arc clotlied, educated, and 
bulged. The iustitui ion for the relief of aged freemasons 
I .'Uid their widows gr.antK annuities to tho old and inOnri, 
and connceled willi it is a building .at Croydon, where such 
of the annuitants .ms think lit a?’t? provided with rooms. 
So nmni(ict?ntly, indeed, ar<* the various charltahh? funds of 
tin? freemasons Mippewted, th;it in 1877 tin? Grand Loilgi* was 
aide, from its ordimuy revenues, to vote .-C 1000 for tin* <'st:d>- 
lisliment of two lifeboat stations, as a thanksgiving o[l'ej‘ing 
for tin* safe return of the grand master of l‘higl;jml (^tlio 
I’rinet? of W.il(*s) fnnu India. n(?r Mujesiy Ilje (|ueen is 
patron of nil the chailtlos, and while the Fiiiiee of Wales, 
who was inili.ited in 1808, has been grand master sim”* 
l87b, the? Duke of Kdinhurgh nml tlie Duke of (’ounanglit. 
aro lioth incumbers of the fraternity, and the lap? Duke of 
Albany lield liigh ofiicc in tlie older at tlie thno of Ills 
dealli in Id.Mreli, 1SHL 

FREE'STONE is a lenn applicdJy quarrynieii to any 
stone wliich can be cut with e(]ual facility in any direcliitii; 
lli.'il is, in which theie is nt» >cry sliongly marked c.leavage. 
Al(ist freestoni’s an* varieties of saudstom*. 

FREE'TOWN or ST. GEORGE, the capital of tin? 
British settlement of Sierra Li’one, stands on the noiih 
side of (he peninsula of that name, and on tlie south bank 
of the Sicrr.i Leone liiv?T, aliont. 5 miles from the .se.a, on 
an inclined plane .Ml the foot of some liills, on wldoh aro 
the fori, the barracks, and otlier jmblic buildings. It is 
/»0 fed abov<* the sea-lcM*! at high-wuli*!* maik, ami regu¬ 
larly laid out in tine wide .streets, intorseeted at light 
angles liy others ]t.aralb’l to tlie river, .all of which aro 
ornamented with r<»ws of orange, lime, banana, .and citcoa- 
nnt trees. Many of tlic lioiiscs are commodious rnnl sub- 
staiiti.il stone builditvs. Tin* popul.atioii is about 20,000. 
There are a t.hnreli missionary piamiuar and otlnT sehooks, 
ft church, seven chapels, a lighthouse, ft literary institution, 
a inaiket-idaee, 'I'be proverbial uuIh'uII liiness of tlie 
pl.Mce is due partly to its iuelusiite by the uiouiiI.mIu eliaiii 
It) W'hbth the colony owe.s Its iiaiiit*, and ]»artly to the de- 
eomjiosed vegetable matter which is brought tlowii by tho 
riv(-i' and driven b.Mck upon the town hv the tide. 

FREX'B3SRG, an uneieiit eUy of Germany, and tlie 
centre of administration for the Saxon minas, .stands on 
the Munzhaeh, a feeder of the Mulcic, about 20 miles S.W. 
from Diesden, and had 25,110 iuhabitauts in 1882. It 
is ftuiTounded by well-kept jirolueindes, remains of tlio 
old defences; nml the streets are regular, well built, and 
paved. The I’li'uden.stcin is an old c.a.stle, now used 
as ft .slurchouso for mining produce. Then? are several 
^•huve.hes, and tin? Dorn Kirehe or cathedral is a lim? spuei- 
mcn of the archlleetuic of the middle ages; it eontuins 
two elaborately cut stone pulpits, .and Ji.as a richly orna- 
ment.'il portal oulieii tlic goblcii door: the phistie decora¬ 
tions of it rank among the best works of the niciHieval 
period; near it is the tomb of liie geologist Werner. I'hcro 
is also a chapel in which the iVotestant }>rince.s of Saxony, 
from 1541 to l{it)4, were burictl; .and a remarkable monu¬ 
ment with an alabaster st.atiie of the l'ile<*tor Muurieo, who 
died <if the Wfiunds lie received at the battle of Sii'Vers- 
liausen, on the Ptii of tiuly, 1.5.55, when ho eoraplotely 
defeated the army of the lilargrnvo of Brandenburg. 
Among the other buildings of note in the town aiMi tho 
town-iiftll, tho Jiigh school, and tho Berg Aeademic or 
Mining Aeademy, This last was opened iu 17(57, and 
comprises class and h'eturo rooms, a museum, in whlcli uri? 
rich collections in mineralogy, &c.., a geographical and a 
geological cabinet, a museum of models of mining machines 
.and philo.sophieal .and cheniical apparatus, and an extensive 
library. It owes its principal celebrity to Werner, ap¬ 
pointed professor of minerulog)* in it in 1775; his cloqucnuo 
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ntid tlio clianii of liis manner iimjured tlic grente&t ciitlm- 
Hasm in liis pupils, and besides raisinj' the school of FreL- 
In'i’S to the bi;fl)Cbt emiuciicc, and nttractiiij:: to it siiideiils 
from iho inosL dlslaiit countries, f\ave a f^reat stirmdus to 
the science. TIuj maiiufn<'tuies (•(•nsist jivincipally of 
articles in iniltatioTi <jf K'^ld and silver wan*, Im’uss wares, 
winter lend, gunpowder, iron and copper wares, linen, 
wniill(‘ns, ^old and silver lacc, ribbons and tape, leather 
and laces. 

FXlErBURG, a beautifully situated town in the circle 
of the Ujiper Rhine, in the p'aml-ducliy of Jladeii, stands 
)iol fur fiuin the iJfcliL bank of tlio Rhine, on the railway 
leadin'; fnini Fiuiikfurt-on-llie-JIain to Rnsel, ubout-lt) miles 
distant fnan the latter eitv, and iiad inhabitants 

in ISSi*. The town, which lias walls ])icrc*i'd by thre<* 
t’^ulcs, i.i inp;eneial well built, the Kaisci-strasso in par¬ 
ticular liuin;; blond and lined with Immlsonic houses. It 
has hiM'ji the seat of an arelddsliopiic. since l.S‘J7. Anionj; 
Iho JCMiaikaldo public edilices are--the aiebbishoj/s palace; 
the f^rand-duke's palace; tlio f;oveniiiu*nt bnildin;,;s; the 
courts of justice; tJie pu.si-unice; tlie old and tlie new 
nulversity l)uildin;;R; the town-liall, inuseuiu, p'anary, 
theatre, and homo 4)f ei.iustion. In the centre of oin-of 
thn squares is a fountain suiinounteii by a statue of Duke 
r»crllinld III., fouiuler of tin* luwii. 'J’he most altraelive 
feature in Fvoilmr;; is the enllicdial or tninsler, ])r(»hably tlic 
most perfect sjieeiinen of (Joliik* aiehileeluiv in th'rinaiiy, 
Jt is the W4iik of llio twelfth eeii(ur\ ; the tower, wliieli is 
JIG5 feet liij;li, is peculiarly ri'liiaikahk* for its li;;htneHs 
and ele'janee. Conueelcd with lliu university, whieli was 
founded in Mdf!, tiierc is a Jilaary of J(M>,0()(l volumes, a 
museum, nn aualonikal Ihe.itie and eliuicnl establishmeni, 
a botanic garden, iS,e. The town lias also a gyinnasiuni, 
a normal seliool, si*vern1 other eduealiiaiul esluhlishinents, 
hospitals, and three (a'phan and foundling as\Unns. 

'J'he manufactures ol Ficihiirg consist of leather, elneor\, 
fiugav, starch, jsiwder, lohaceo, soap, and i-otmli. Tlu-u* 
art* also bell foundries, guiqiowder and pajier mills, bli ach¬ 
ing niul d^ewoiks. In its vicinity are tlie line gardens of 
LudwigsliDlie, the ruins of tlio Castli* of Za'hringeii, and 
many otlier spots admired for their pictmc'-qiie beauty. 
Freiburg was fomnled ill lllH by Duke Herllmld 111.; 
it was long tlieoa))itai of the landgiaviutc of Urelsgau, and 
beluuged suceessiv<*ly to tlie liousc of Austria and to tin* 
Duke of !Modena, being linally ceded to lladen by the 
treaty of l’r<*ssbuig. 

FREIGHT is a tcim applied to the charge made for 
tho enninge of meu'liandi&e over sea. It is now’ also fre¬ 
quently used for tlie charge for the carriage of goods |)y 
rail, and also to describe Ibo goods lliciiisehcs. When 
goods are desjiatehed by any sliiji, a doeument called the 
bill of lading is drawn up, PpeeilNing tho ship, tlu< quantity 
of goods, tho freight, tho destination, aud other terms re- 
i erring to the carriage <if iJic goods, sneli as the time w’ithin 
w'hic.li they nro to ho removed by tin*, con‘^ign(*^*, .and 
damage. It also senes n.s an ncknowledgmenl of receipt 
f«)m tlm ship or shijiowncr. Jt is, Jjowever, veiy often 
notliing but a receipt, and refers for jiarlieubivs of freight 
and other conditums to another document called llie 
clinrtcr-party. 1'Jiis is nearly uhva\s i-mployed wlicre a 
ship is to bo occupied wholly by the goods of om* mcreliant, 
ami always where a ship is let out for a period of time 
without reference to tlio cargo to bo carrii'd. In tins ease 
tho freight is geii<*rally paid in a lump sum jier month, 
reckoned on tlio ineasiireinent enpneily or tlic guaiaiileed 
dead-weight carrying enpacity. 

It is gcnerully stipulated in bills of lading and Toyngc 
charter-parties that the freight Fhnll be paid by the iiier- 
chant on tho delivery of tbc goods,and the owner or master 
of tlio ship may demand payment of tho same, package by 
package, us iheso arc delivered. In almost all brauebes 
of trade, however, somo custom has lu'iscii which is gener¬ 


ally followed. In London, where the greater jiart of tho 
merchandlso brought from fouigii countries Is delivered 
iiilo tlie custody of one or other of tlu* incorporated dock- 
companies, there is a eualoiii of stojiping the goods iiitlieir 
bands, snbjc'id to et*rtain conditions, as to taking legal 
nolion within a certain lime, &e., so that they cannot pass 
iiwayfrom the original imjiorler until tho ^biJHl\vnc•r, or 
soim* jH-i'son tuling on hia behalf, bus signified in writing 
that Die freight lias Ijcoh paid. Freight iiew' ocoujiies the 
position of any other debt, but a lien on tho goods for 
freight, dead lieight, ami deuinrrng<* is generally seenreil 
by tlie bhijiowner in the bill of lading or ehurtur-ji.nty. 
This enables him to retain g<<(ids in his ship until tlm 
amounts due. to him on tlie above aeeomits arc* settled. 
Dead freight is iiienned by the mereliiint when he fails to 
cnjtply as nmeb cargo as ho liad hound himself to ]>rovit!e. 

FREJUS (the aiu'ic iil ronnn Jirlii)y-,\ town of I'*raiir<*, 
III lliL* dcjiartmeiit of \’ar, siliuit<*d on a spaeijius plain, 
a mile fr«>m the ^ledilenanean and la mile> JS.F. of J)ia- 
gnigiian, on tlu* railway from Idarseilles to Nice. Tlio 
town c.onliasts painfully with its aneieiit eonditum. For¬ 
merly it wu'^ a liagui* in eiivnit, was surrounded by strong 
walls llaukid with towers, and bad inbabitaiils. 

Its amphitheatre, the onler ein uit of wliieli is 218^ feet, 
still exists in a rnitu d state. Its poll, which was undi*r 
its walls, and t'omnmuicafed with the sea by means of a 
canal 1^ mile in lengtb, was bordered by fim* quays, the 
tiaees ot wliieli still exist, as well as part of a lightlnmse, 
and a Inige triuinjilial aicli wliieli iormed the entrance 
from tlie jioii into tin* l(»wn. The sites of tho port and 
eaual are now oeenpied by ganh'iis. The present population 
i.senly lo.'i. 'J'he town and port were formerly sujiplied with 
water fiom the river Slagnes, by means of a fine aqueduct, 
ItMniles in lengtb; tins noble work is in great part de¬ 
stroyed. Kumeroiis lemainsof antiquity may b« been in 
llie neigbbourimod. 'J’lie tow'n w’as a place of iniportaneo 
in the tiuie<»f .Inlius Ca'snr, who gave it Ins own name. 
Augustus Sent Ihiliier Ibe 2tK) galleys taken from Antony 
at the battle of Aetium, made Forum .lulii a naval station 
of imjiortanci*, and planted in it a colony of soldiers of 
the eighth h-gion. Agiippa further devoted his eudeavonrs 
to iuci’easu the ]»rosperity of the town. Its strong forti- 
iieatioiis jiiot(*<ded it for a considerable period against tlio 
barbarians; but about the year OfO it was destroyed by Ibo 
Sarae<*n8, nor has it since i eeovered so much as the Bhadi>w 
of its former j)rosj)c*rity. At 8t. Rnphai'l, a little fishing 
tillage about 1.^ iiiilo from I'lejus, NajHileoii disembaiked 
on bis r<‘tuiu from Fg\)d,in ITUll, and ngam embarked 
for J'llba in I SI 1. 

FRENCH BERRIES, the berries of the Jihamvua 
in/LCloriun and other species, whi<h an; gathered bc*foro 
tlu*y are ripe. Thev afibid n preltv but fugitive yellow dye. 

FRENCH HORN, OTIC of the most im]ioitnnl and 
vahial>le, nml rertainly mu* of the most difllcull, instru¬ 
ments of the orchestj'a. It derives ita ajipellution of 
FreiuJi from somewhat resenjbling tbc old French bunting 
horn or long thrico-curled brazen Jumi worn i-onml Dio 
shouhh*r and across the body by the huntsmen of France 
iind Germany. 'I'hc Fnglish liorn was a reed instnimeiit, 
really a tenor oboe. [See Cor, An(JLA1s.'| So huig a 
tube (about 1C feet if stretched ont sti-aiglit) gave many 
natiiial notes (bannonics), amt in consequence a Iarg4‘ 
number of Janforcs were playable on the instnimciit. 
I'Jiese were much enjoyed by the huntsmen, and eneli one 
bad bis favourite tune. Kacb animal and earli di\isiou of 
the c-base bad also its appropriate call, so that a listener 
could almost follow the hunt. The kings id Franco 
esteemed tlu* instrument highly. Mr. Grove (“ Diet, of 
Wu.ric”) tells us liow IaiuIs XI. orderetl his statue to bo 
clothed as a huntsman with his honi besUc him; and other 
kings, as Louis XIII. and Dmis X\^, invented fanfares of 
their own. the Intteris selections being used to this day. 
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The Imiitiiifc horn, though ftn iiistnimont of ro rUli a 
comprtKH, was not introduced into the onihcslra till a cora- 
|Mtr;itiv( ly ]att‘ date. As it was used in the clinsc its toni-s 
wer<f rough uud noisy, and at first when it tipiicavcd in (hat 
state nmong the Bweet violins and flutes ifc refused to hh’nd 
with tlirin. i^(>on, however, modificwitioiis wore inade, and 
it becnino and still roiuiiins a ynimo favonrito for its 
wonderful faculty of himling togetiier a body of \aried 
tone, and sustaining the tlow ctf a series of chords. Its 
first regular oreliestral a)*pe;nanee is said to Ijave been in 
17 !} 7 , when fiosseo (iureiitur of the sympiiony) wrole parts 
for liolh liorns nml elaritinels in tlie i’reneh opera; hut a.s 
Ihielfs scores contain it, it e\idenlly \\as kinwn in Ger¬ 
many before that date, tliough we cannot point to :l distinct 
date. Asa A\ild instrument fur special liunting etlects 
Handel used it in l.oiid<ni in l»ut this was not fair 

«»rclic*.slr:il use. Gossec ha\ing shown its «-npnhil]ties, llm 
instminent was greeiiily taken up; Iml its too-poweriul 
tone Mill gave dilhc-ulty. Jlainjil, the faimms Dreschm 
lioni-playrT, hit lijnm tlie expedient of softening the toim 
by partly hlocking up tii<} ln*ll or wide oiilUa* of the J''reneli 
linrn. Truly the ([uality was softened, hut at tlic same 
time llu; ]nteh was ilalteiied hy neaily Jialf a tone, 'i'his 
■was a most valuable disco\ery, for it at <ineegnv(5 tin* ]»er- 
fornii’r tlie p(»wcr of ]>rodueing sharps and Hats as w<-ll as 
the natural notets of the key, and fiutlier it enabled him 
to cijni'ct ci’rtaln irreguiarilies in tlie Konvth and minor 
j’sevenlU of the kev wlij<'li in file natuial seale were out of 

m 

tune with other inslrutrients in tin* orchestra. S.i), hit* 
inst.mri5, that with Die horn in C the note F iieenis. Tlie 
F of the horn will he sharp to tin* rest of tiie <n’ehestra. 
Hut jiartial insertion of the hand in lint l>rl] ]>u(s the lioni 
for tho iminieiit iiilo a sliiihllv Iowit ke\, Utween C and 
Ch, and the harmonic F in tJiis new key will he Die F 
desired. On tli<* same princijile, cariied further, a note can 
ho llatleneil l>y an entire semiloiie. 

The orclicstral horn is moditiod from tlie old Inuitiug 
liom of France, hut still retains Die name “Freiicli li(*rn.” 
In the tirst yila<*e it los(‘s Die great circle in w’hieli the 
C(tr (U‘. fMnuHe is wound, and its outside curves, tliough still 
circular, are less in diameter, while the middle of Die e.irele 
thus formed by Die hnig tube is p,arl]y liili*d 1)}’ a loop 
made of llio central segment of the tube, turning inw'ards 
witli a qui(dc ImuiU, ami then bending hai’lc as sharply and 
continuing its circular course. 'J’his looji is cut across 
near its summit, so that into the two cut ends may he 
inserted tlie <*orn*Hpondiiig ends of crooks of various leiigllis 
of curled tube, wluTcby the total length of Die iii.strnnient 
js increased or diniinishc<l. For, clearly, cutting across the 
loop is erjiuvaliuit to cntlliig a small piirt ont of the length 
of a BlruigUt tube, and inserting n crook is the same as 
iiiRcrting a junction pic’cc lietwecn Dio cut ends, n longer 
junction piece making the wliole tube longer ami a shorter 
ono making it sho'tRr. l>y this coiilrivaiicc the lowest 
tone of the horn, wnieh is tiic tone given hy its full length, 
may bo altered, and as every note of the scale liears a dis¬ 
tinct proportion to the lowest note, this means tiiat tho 
whole scale is sJiifted. Tim longer the whole tube (that is 
equivalent to saying the longer the crook used) the lower is 
the fundamental note produced, tlio shorter crooks giving 
higher fundamental iiotes. The best crooks arc those wlncli 
place tho instrument in C, 1), Kj?, K, and F, and arc re¬ 
spectively 10.0, 79, C8j, 0.1 and .0.0 inches long, the total 
horn being with the C ci’ook 16 feet 3 inches long, with tlie 
H crook 14 foot 1 inch, and so on. A very large crook will 
even drive it down to lij? 6a.i/to, hut this makes it ditheult 
to play. Small crooks take it to G, A{r, A, and Hlr ftfto. 
These do not give so fine a tone as tlie lower crooks lust 
mentioned. 

The French hejn has tho richest, smoothest tone of any 
instrument of the orchestra. Thongh soft it is of wonder¬ 
fully intense and telling quality, penetrating through every 


body of sound and binding it together in a way cfl'cctod by 
no otlier Instrument, It is probably the favourite instm- 
iiicnfc wiDi Jleetlioven, whose horn-parts arc miracles of 
beauty. The delicious and quite unique quality of the 
liovn-tonR, W) entirely free from tiiu chinf/ of the trumpet 
or tlic 0l(i7’6 of thu trombone, is probably duo to the blmpo 


Embouchure of TTorn. Emhouchure of Trumpet. 

of its iiiuulliploee. IVunipetfl and coi’inds, iSc., linve a 
cup-sliapcd uioullipieco, tlio Freneli horn has a long eoiii- 
enl inoutlipieee. 

Hhnviiig ill Diis mnnthpi(*ep, with compressi*d lips, tho 
hitter iiulge into Die oriliee, filling tlic err]) in Dm trumpet, 
pouting out into tlie tulie ill Die French horn. 'J‘hc lips 
lliiis strained Tcailily tiill (a lavcairite miiuseinent with 
very young habii'R i.s tins trilling of tiielips); that is to say, 
they allow the uir to lass in a fluttering ^il^•atory manner. 
In fact they imvi* heeimie a mnsiejil reed. Sueli a living 
reed vibrating at Die end of a eonlined column of air will 
liaveils vibiations controlled into r<*gnl.*irity hy the column, 
.‘iml as soon as this control oeems a niusleal note is given; 
iiiuMe/il sound living iiotlniig else tlian eontioiled and 
regnluri/A*d noise or viliratioii. 'I'li** note jirodiiced W'ill of 
course ]>e the noli* <*f Die pijie, a longer jujic giving adoeper 
note, a shorter pijK* an m*uler note. A greafer pressure 
the lip CHUM’S the nest hannoiiic of the jiipe fo speak, 
the eolnnm of air now \ibrating in two seetioiis instead of 
ns n wiioh', ami a still gn-ater pressure prodm-es tlio next 
fnillicr linnnonic (a viliratioii by three sections), and so on. 
All the iinrmoiiies follow exactly tlie same relative course, 
whatever bo the length of pipe used. Clmiige the crook 
.‘itid a fresli series are produced, but tliis fresh series among 
tli(‘inselve8 have just, tlie same relatioiisliips .os Die first. 
These rulationsbijis ft)rni the following he.ilo, soleeting the 
C eronlv (or C horn, as it is called) as onr example. 



All these n<itcs nro produc'hlo from the one open 
tnhc of the horn, Mnijily by varying the pressuro of the 
lips. Of these Dio notes witliin parontlioses, namely, tho 
seventh (and of course its octave, the fourteentli), the 
eleventh, and flie thirleenth, arc ont of tune with the 
ordinary (tempered) scale, and the first or fundamental 
lone is too deep to be obtained witli an ordinary horn 
niuuthpiecu, though it can he sounded with a trombone 
moiithpicci*. As tlie iip[ier notes of the horn requirn a 
ratlier Riiiallcr mouthjiiece and a more tightly drawn lip, 
liorn-phiyc;rs divide into first and second horns; first 
horns rarely playing below 4 in tlie liarmonic series, and 
second horns rarely above 10. Firstborns also in keys 
above F (os in G, A{r. &c.) do not rise beyond 12; and 
2 and 3 become difficult for tlio second horn in low 
keys, as C and Ilf? basso. Horn music is written, in iic- 
cordanco with these conditions, always in pairs, first and 
second horn going together, and third and fourth in like 
manner, should a sudden cliunge of key in the course of a 
piece require another pair of boms to bo tuned in readiness. 
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It bfis been nientiotUHl tiint closing tito bdl, wliioli is ! conductor, tvbo bus to transpose every nolo of tbc horn 
\tsually done with the open bnndf tlutti'ns the tone, and at part to know its place in the general burmoDy, it is cus- 
the same time niters its quality—muffling it, so to speak, toraary t<» write tbc first tlircn notes (Imrinouics 2 4) au 

The difference between closed and open notes is bo great octave below their true place, thus— 
as to produe^ nn inconvenient inequality of tone, and con¬ 
sequently the band born is frequently abandoned for the 
valve born or slide born. These instruments give tlic 
desired notes by a mechanism the result of wbicli is 
practically to leiigtbeu or sbortcu tb« tube by opening or i There really seoiim no n ason for this except a rather 
closing certain cross pass.ages from one bend of tl»e erook senseless ciislonu 

to another, giving the vibrating column a short cut, or It is little womler tlint witli so many dilliculties in the 
forcing it to take the entire length of tho crook. In this way and so little to guide them, born-players sometimes 
manner a new scale altogether is tcmjmrurily obtained, just j strike tbc wrong note in the harmonic series; but anyone 
4 W if a new crook had been lilted; and the note desired i>;iticiitly mastering tlie complicated details given above 
falling in a different part of tbc new senile can be produced will beeomo very forgiving to the French horns for an 
perfectly in tune. The general tone, however, of these j oecasioiml trip. Tbc burns in Weber’s Oberoii,” orDer 
valve or piston bonis is not nearly so tim* ns that of the ' Freisclmtz,” or in the exqnisite-ly lovely ‘•Notturno’* 
band horn. Keeently a slide liorii 1ms been invented, the Mendelssohn's “Midsummer Night's l)rc.am” music, or in 
requisite alteration in the length of tlie lioni being pro- nearly every orchestral piece by Jleethoven, give a tender, 
rim's’ll by a bend in the crook which slides in and out (as sustained, rather melancholy intensity of effect which to 
ill the well-known tromlmnc-sUile) ; and Ibis pnimi'ses to most sensitive hearers is at times almost too full of pathos 
obviate .all diffie.nlty of intonaliun, W'liilo preserving tiie to bear; but sneh joys of melody do not oftm fall to tho 
beautiful quality of Un* luiml luan. liorn player’^ lot. lie has nearly always to blow away bar 

Speaking roughly, the same melody requires tlie same I after bar at the* dull long notes wbieh liold the wholcnnigbty 
blowing, whatever be the crook employed. Thus, let a | wave of sound together by tho middle, etmnecling and liar- 
boru-player blow luu‘monie «, then with a little greater monizing all the varyingof tho orcltcstra. 
jiroBsnre lie gets ‘J, and with again a gseater pre.vsure 10. 
lie will have produced tho jihrase 


FRlikCH LANGUAGE. In the article Fk.\n< r 
tbc subsection devoted to its history begins by tracing the 
complete conquest of the country by the (lauls, and the 
subsccpient conquest of Romanized Ganl by lh« Franks. 
Rut fiiuugli the original iiiiiabitants were so utterly eruslied 
by the Celts, and tliougli the hitler foil as surely bi'fore 
tlie 'Teutons, jet neither the one nor the otlier conquest 
succeeded in imptjsing its language, its religion, or it 
civilization upon tlie country. Tlu'sc tasks f»*ll to tho 
Romans. Ca'sar so thonmghly impressed the st.-mip of 
the Uom.nu eiviliznlioa upon Ganl tiiat the Franks Inul to 
}>i come French. Tlicy were ns powM*rless to imdx'e Gaul 
German as were the Normans to malce England Frenelu 
Sirnilnvlv other crooks :il\vnvs with tho same blowing, I» «*acli case a few centuries saw tlie conquerors speaking 


This would represent the uetu.al notes sounded if tlu 
liorn used were C a//«, which, however, is a horn loo high 
f<»r useful playing. If tlio G hanso crook were on, the 
performer, still playing us before, would produce the sounds 


would give tlio following results;-— 
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Cf—r - 

V crook. 
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R oruuk. 


F crook. crook. Ac. 


the tongue and adopting the laws and religion of the 
eonqiieri'd. Nut so w’ltli the Roman conquest of Gaul. 
Within a century from Ga*s;ir’s campaigns Latin was spoken 
tln'oughout (iaul; no! the Latin of Horace and Virgil, but 
the Latin of ordinary Rome—jiopular Latin, not literary or 


Tr».» .. , i t t* i* classiwilbitm. In Litti^s“IIistoryofthe iTcncliIjinguagi*,” 

Horn music IS therefore written m the kev of C;. and m ,, ,? . 

« ,,. 11 .. . .wj , ,1 I • • V ,1 • or Ilrae iel s exec ent “ Ilistone.il hreneh Grammar, w’liirh 

R treble stave: mid at the besnumne of the niece is , ,, , , , , ..... i , 



we needed. As a consequence horn music is m rcr writtim 
as it sounds, for the only crook which would give tlie power 
of 80 playing (C ultv) is, as has been said, loo high for tlie 


! th<* literary men and tho patrician class, Ampliilhcutrum^ 
, phlhsopJila^t^eoprnjifiiu^ were strange and foreign words to 
the artisans in Rome, as much as or more than dilurium^ 


upper notes to he po.ssihle. The effect of the different &c., are to tluiso of o-day 

crooks as regards the sioro is as follows:- fV f "'i *" the bn-arl. 

bctw'een tlie literary and the popular Latin, a diffcreme 

Horn in C plays an Eiglith below written notea 1 "hicli ever increaM*d until tho termo twbilis heennio in 

O.'-m’s day entirely distinct from tlie sermo pkbdtts or 
till' vastreme nrhum (the speech of the common people 
or the laiignngu of the cainji). Each had its own gram- 
luaticjil forms and vocabulary. For example, to strike is 
rcHurnre in literary laitin, but. baiuere in popular Latin. 
'J'lie I’n'iicli words chevaly ttemaine^ double^ hatailU^ bnigtVy 
• <7/<tL tlruity Ji'Hy jvKy rowr, &r., do not coino from tho 
1 elashieal I.atiu fquu$y hehdvmm, duplicareypupnOy osculariy 
' Jrlify juiSy iffiiis, luduSy aulay &c., but from the popular 
The bom-player playing any melody on the C crook, and i.ntin voballu$y geptimanoy dvplnrey hnlaUay basiarty cufus, 
then the same melody (as far as his blowing is eoncenied) :,/bc«s, ./oews, curUmy &c. This latter w*8 unwritten, and 
upon the Bj? crook, would give tones nearly an octavoapart. we iniglit have remained ignorant of its existence had not 
And as if all this did not put bulllcient diffleully upon the \ ihe Roman ^^rammurians revealed it to us by exhorting 
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their Htuilcnts to avoid its vulgarities. Thus Cassiodorus 
wuriiH his students to describe the glndlatoriid conibats as 
puyun^ not os hatalla (“ quic viilgo hutnlia dieuiitur”), ji^t 
n.s we should direct n child to K]jcak of a “tigiil,” not of a 
“row.” But as it wuh IIip soldiers and tlin rough agricul¬ 
tural colonists >vho were tlu5 Uoinun eluinent in (imil,itnas 
the des])i8«*d Latin of the camp and the field whhdi oveirau 
the country, and l^ccamo so thoroughly llu* language of the 
land that the Gauls were no longer rcguriU'd as hurbarians. 
Nay, even as early as the first <lny« of the cnijiire, schools 
were founded (as at Lyons, ilc.) that the upper ehisscs j 
among the Gauls miglit learn ti)o literary Latin, used in 
all the numerous courts whicdi began to dot tiie country; 
and Claudius, the fonrtli emperor, admitted many Litin- 
sjieaking Gallie nobles to tlio Roinan senate- Gaulisli 
Celtic almost disappeared. M. Braehet s.ays:—‘^But few 
traces runmined ns evidtaice that it hud existed. 'I'hns the 
Romans ixaniu'ked that tin; bird they called yakrila was 
called alanda in Gaul; that beer, zytkuin, was ctrri^la in 
Gallic; they inti oduced the words into their own longue, 
and these new Latin words, passing six eiMitnrios later into 
Frcneli, produeoil llic words alouette and ctri'oiHc. Tln-so 
and a few other isolate«l words, together nith names of 
places, are all that the French language cmes to t)ie Gallie.” 
And as has just hLfn said, evc-n these rave Celiie c-lcments 
have all passed through a Latin stage. Wo liavc; to guess at 
the original forms of LiycrU, ^(‘tjuunny Motruva, J'ivtarly 
&0., Cdtic riveT-numes and liil>al iiaujes whieli jiassed from 
tine I^tin form (not directly in any one cum-) into the 
French ioeVe, SeinCy .I/wrae, J'oitoUy ite. 

At the l)(*gintiing of the fifth century the* gieat invasion 
of the Teutonic nations over>>lielme(l (laid, Smm* 12,(»U0 
detemiined barbarians iield liy slieer force a brnlal sway 
over the t»,000,000, or Ihereaboiits, of eivilixed Romanized 
Gauls and dese.cndanls of actual Romans. Tliu literary 
Latin disappeared in the overtiirow which for the tinu' all 
foims of civilization siiflercd, aiul those of iho clergy or 
the lawyers wJio dimly remcuiberetl it concocted <iut of 
their memories and the c<nninon tongue tlm remarkable 
mixed jargon cullcil “Low Latin.” This ja-ofcssloiial lan¬ 
guage, dimly paralleh'd by the Noiinau-Fjcnch of our 
English law proceedings in the cat Her eciiluru“S after tlic 
Kormon Oonquest, being neither one langimgu nor the other, 
nevpitbeless lingered ou till the time of Framds 1., who 
caused it to bo abandoned in favour of Fieneli projier. 
As said before, the Franks failed utterly to impose their 
characteristics upon the conquered nation, and >>hcu Clovis 
became Christian the trium}di (jf Latin, whirli was tiic 
language of tlio one only Cliiistlan eliuieli of Die west, 
was assured. In only two eeiituries after tliat time bishops 
are chosen because of their knowledge of tlio new langiuigo 
called Uuinnnco, which under the new life of the Merwing 
Frankish dynasty (Meiovingisuis) liad arisen fiom the 
modlflcathm of the >ulg:ir Latin speccdi of Gaul. In 050 
St. Mummollnns was chosen blriiop of Noyon hecause he 
knew both I'entonic and Romanic. Tn the eighth century 
the Romance eloquence of St. Adalbert is lauded, ami 
glossaries of Latin and Romance and of Teutonic and Ro¬ 
mance appear. The famous Strashurg oaths sworn bchwo 
the Kavling army (Cailovinginiis) in 8*12 show that Gennau 
was no lunger understood hy the common Frankisli soldiers, 
although the great Kail himself (Chorlcinngne) had vainly 
endeavoured a few years before to attain fluciny in Romance, 
80 rapidly did matters progress. Tlicsc oatlis, sworn betweeu 
the brothers Hlodowig (Ludwig) and Karins (Choilcs tlie 
Bald), begin thus:—** Fro dco amur et pro christiau poblo, 
et nostro common salvament, dlst di in avant,” &c. (For 
God's love and for his Christian people’s, and for our common 
salvation, from this day henceforth), which nUhough not 
yet truly French ■ so near it as to be at once legible. And 
in 911 when the Norseman, Rolf the Ganger, swore fealty 
lor Normandy to Charles tJie Simple in antique German, 


the guttural sounds set nil the court laughing, though It 
had been the language (or nearly bo) of their gi'andfutherf'- 
But while Gennan thus failed to hold back tlio (Ievclo]i- 
mont of French nud of the popular Latin, it was liy 
means without cITcct upon it. Witli the new forma of 
government, and the otlier results of the Frniikibh domina¬ 
tion, lrtrg<5 numbers of Teutonic words were nssoelatcd. 
Tenns of tlu; law, of tb<; court, of the camp, m e in French, 
Iirincipally of Fiankisli, not cd Rumanco origin; POO 
Kucli words aro cnuiitod whicli travelled through Latlu 
into FiTiH-h. Snc'li woids us trhcrhiy itenochaly hauberty 
yuerre arc in ultimate origin Teutonic. Latin was for 
home lime yet. cultivaled by the eliurcli and the nobles; 
but when the Kavlhigs fell before tlio mayors of iho 
palace, J.atin had so far sunk into Die buckgronnd, and 
Ficneli had ho far de\el(»ped, that the p*eat llllgh Capet 
spoke Flench al(»nr. 

By this time, owdng t<i the mi.vtMre of races ulueli lield 
Franco—the Franks, Burgundians, »S:e., ehielly to the north, 
and the more nudisturbedoriginal lucustothc south—eoii- 
siijeralile diversities had ari.sen. In each division it was by 
a diil'ereiit manner tliat I'b’oiieli had tlevelopeil out of ]iopul.u' 
Latin. And since the word *‘\es” was off in lliu iiorlhand 
oc in llie soutli, tlie two main groups of dialects received 
the name of the Langued’Oil and the Lnngue d'Oc respee- 
livcly. 'Flu* killer name is jjreseived in tlie large divirioiv 
of l-ranci' still called I.ancuedoc, Tlie Ijingne d’Oil had 
four chief vaiii'lies, tiic Nui'inan, Fieaid, Burgundian, and 
Freiieh (speeeli (d the lie do Franee'); and siiiee tlic central 
pobilioii of the iallm' and llic rise of the Capets (dukes of 
Franee) to the iioniinully suineme power gave it promi- 
iieiice, and sinee this p(»Ition was used to the full by 
htivi'ivlgn after sovereign wllli great ability, uiilil Louis 
XL was practically master of nil France, the particular 
Miikty of tlie Languo d’Oil called French distanced all its 
riiuls. Tlic latter forms of French remuined as ptUviSy 
all courtiers and noblemen peifoice talking tho langniigo 
of the hovereign. To this day, however, French ia the 
language of less than half France. 

The cxpetlitlons into Italy of Ohoidea of Vahus, of 
Chailes VIM., Louis XII., and Francis T., tS;c., iilleil 
Iriance with the new birtli (lenaissanec) of litianture and 
art wliicli Italy liad originateil, crowding Fieneh with 
Ualiun words and jihrases {soldaty carfihlneyin/anteriey 
nmrtisany c/tjw.vc, halcojty &c.) The marriage of Cathiiilno 
lie Mcdicis poucrfully aided tliis new soui'ce of wcaltli. 
Another fountain of new words, though yielding inueli 
temporary result, produced but little permanent effeet; 
this was the work of the sehnol of Ronsoi'd, &c., who 
aimed at purifying tlie longue by Ktuming to wliat they 
lliought the true Latin forms, ns for iiistunee preferring 
pereyrin toyjcVerfa (as being closer to 7 ?crfirrmttji),y«c/i*«rt 
to foipHy &c. We have a corresponding attempt in English 
at about the same time in Lyly’s **EnphueB,” and a littio 
later inoie markedly in Sir Tiioinas I’rowno. In each case 
the popular form has outlivi'd the st holastic, for the simplo 
reason that diRerenceB of climate, of the physical confonim- 
tion of the vocal organs, &c., had produced the variations 
most appropriate to tiie new soil wJicreon the language was 
born ufnish. To re])]unt original roots was but to beglu 
the same process anew. 

Finally, the assiblanco claimed and rendered from Iho 
Spaniards in the times of the civil wars of religion brought 
with it a modemto influx of Spanish elements which took 
pennanent position in the language. 

In 1(594 was begun the monumental Dictionary of 
the Academy, which set up as its aim to fix and main¬ 
tain the purity of the French language by permitting no 
further innovations. That dictionary has hod to suiTer 
iiuinlK:r1c.sM reviKions, and has not as yet got half tlu'ough 
the alphabet. If ever It reaches the close of its task it 
will probably deal with a dying or dead language, for 
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French is a growln'; toneme, linked the amount of the 
last addition named, llie Spanish, is not ho as tlint 
of a later addition still, the product cliicfiy of tlic ]>i'eseiit 
century, tliat namcl}' from our own tou'^ue—Knp;Iisii. Lo 
turf, lu higli*-lifo, le sport, le ^eiitleiiiaiu lo s<|iuiie, le cun- 
fortublc, lo rosbif, Ic pluin-piiddiiij^, le triiin, Texprcbs, lo 
tunnel, le dock, lo juiy, lo bmlget, hi clown, lo touriste, 
such ore only a few of the crowd of Icnns uhich Eiie^lish 
sports, maeluuery, home life, and politics have cuniud with 
them into France amon" their French adinirers. 

But little space can ho sj*:in'd for tin; conshl(*ration of 
llio dccjdy inlercstinj; hrunidi of tlie subject which denis 
until the actual manner in which the Latin has In-coiiie 
French. The three main principles winch may now Ijc 
traced as liavin^ j^overued tliis transition, although of 
course they W('ie followed <juitc} niieonsciously by the 
pooplo themselves, me these:—J'irst, the niainleiiance of 
tho accent of the Latin wojd intact, then the sup)»res.sion 
of Iho short, vowel, and lastly tho loss 4pf tho medial con¬ 
sonant. Thus as to tho accent, fuim a?uorctii we g<'t 
nmour^ from auyvlu$ wo get anfje^ from orijuiimn. wo 
gtit W(jiH\ (At the same time we iind also unyclus^ 
orp/aac, in French, terms due t»i later l.atinizing pivipcn- 
sltlcs of tho learned, wiveva! coming from tin* clergy, 
several from tho school of Konsard and Du Bolhiy, but 
most from the sciontists of tlie presemt day.) Tlien, ns 
to tho suppression of the nnaeeentf'd \owcl preceding the 
accented s^llablo, wo Ijuvc Ofdtiner fiom bltt.y/hvv/rh\i (see 
also the hlat‘ji/i('inii‘\!<(‘t}ihfLr from aimulurr^ 

And as to the omission of tlic Latin medial consonant in 
ordinary Fnnich wo ha\e dorm' from ilntorc^ Her fifon 
Vigare^ &c. Learned French retains lliis medial eonsonant, 
as in dotcr^'Hgver^ eoiresponding to the cxan«])les given. 
One word, ami one only, fiom iU impcu’tanco and its very 
puzzling nature, may ho soh-chal f(jr explanation out of 
those few which do not simply fullow tho above rules. 
That is the pronoun yc. It seems at llrst as if tho Tjitln 
ego (I) c(»nld hardly become the Frem-lj Je, \Vo find, 
however, that in the famous oaths of Shns]turg(A.i>, 842), 
before referred to, tbc pronoun 1 appears ase«, that is ego^ 
which by softening lias lost its g. In later wtiIith eo 
(pronounced ag-o) becomes io (pronounced fC-o)» 
Villehardouin, &c. * and still later iu becomes «/o, aud then 
Jo» So the town Diviuncm (always taking the accusative 
of tho Latin noun rather than tiio nominative) becomes 
iHyon^ Dijon, From jo to je is not a long step tlicoreli- 
cully, and indeed >vas actually very quickly made. 

Oertain dillVrcnccs from L:itiu arc very nanarkable. 
For iustanco tho Freiicli drojis tJio neuter gender, and 
makes all its nouim .citber masculine or feminine.. It 
simply turned Latin neuters into Frcncli maRculiiiPS, as 
collegium into college. Some words (as those in ewr) arc 
feminino in French tliough masculine in I.:ithi, and the 
Bonsord school laboriously wrote le rhaleur^ &c., to recover 
the tnie (Latin) gemicr. Their labour w’as in vain, how'- 
ever, except as to honneur ami Itthenr. Tlien also we 
remni'k that the six cases of tho Latin noun and adjective 
arc reduced to one invariable case in the modern French. 
But there is a very curious intennediato stage in old 
French, where we find two cases, the uuminntivo and tho 
accusative, or more exactly, the subjectivo and the objective. 
Thus li answers to »7/e, le to illum^ mura to j/iaras, niur 
to and in tho thiiteenth century men said li bona 

mura eat haut^ hut took care also to say j'ai vu le bon 
mur. By the following century le is made to do general 
duty fur li and le., bon for bona aud bouy and tnur for mura 
and mur, Tbero is a pcculiatdty about the adjective grande. 
In Latin grandia is at once inoaculinc, feminine, and neuter; 
and this invariability was followed in old French, the one 
form grand serving both ns masculine and feminine. When 
the fourteenth-century clianges came, grand mertf grand 
/aim seemed to be wrongly used for grande grande 


yiitwi, and grand was therefoic equipped with a feminine 
grande. Su with other adjectives properly invariable, as 
viorlel^ crm.l, &c. Grand^ however, iu such expressions 
as arc above given, has stoutly resisted liie clinngo tliongh 
all tlin others have given way; but later grammarians am 
iguoraut enough to insist on an apostmplie being used, and 
it is thcvefoio now usual lo w'ritu grand' mire, grand'fainiy 
.as if a feniininc c had been dropped out. The Avhulo sub¬ 
ject is full of curious and absoibiug interest, but to do 
nioie than indicate some of tbc chief remarkable points, 
ill Mieh a way as has Imjcu above attempteil, would lead 
be;tmd the, limits of au article. 

FRENCH LITERATURE. First peri (id: anterior 
to Francis /.—The language of NortJieru I'Taiice was tho 
Langiie d'Oil fseo Lan^juaoic"], and tho poets 

who wrote in the I.aiiguc dT)il (d’Oui) were called Iron- 
rives. T’lie peiweutiou of tlie Albigeiiacs, whoso tenets 
wem embraced by many the troubadours, poi'ts corre¬ 
sponding to tho trouv^res, but writing in tlio IVoveii^al 
liUUguc d*()c, led to the gradual decline of the Provencal 
language; while tlie eslablishinont at Paris of the seat of 
govi-niment uml of a uuivLTMty, veiidiMTj tho Laiiguo 
d'Oui prc‘dominant throughout Fraiiee. 

T'lio French drama iuomj out of tlie custom of )>'dgriins 
singing rmlc songs, aud making recitals of the life .and 
death of Christ, and other sai led subjects, at the various 
places «>f pious ri’sort. In 1402 Chailes VI. aulliorizcd 
these cxliiliitioiis by hdters jiatent; stages soon aroso in 
cMTv |irovinco, and tlm mustircs became very popular. 
Among the Freiu'h, as id.sewbero, the Passion was tho most 
coiistuJit and most s«»Ienin subject of llicse representatioiis. 

The literature of tliis period contains vast numbers of epic 
poems, especially on Artburiaii legiaids, of salin’s, as Key- 
nard the Fox, &e., of fabliaux, and allegorical romances, ns 
the Romance of the Rose—all in constant process of growth 
and development under tho hands of sticcessivo poets till 
tliey attained almost unwieldy proportions, but many of 
them most ])Owerfu1 and interesting to tins day. 

Among the earliest prose writings in Franco aro 
“ Idcmoircs," a kind of literaturn peculiar to tin* French, 
tlic commencement of whieli dates from llie. thirteenth 
century. The w’riters of this class whose mimes are best 
known to us, are Cleofiroy do Villehardouin, Jean dc .loin- 
viilc, Olivier do la IRarehc, Pliillppo do la Hlarche, Pliilippo 
de Comines, and Fi-oissart. Of poets Villon is incompar¬ 
able, and Charles, duke of Oilcans (wlio wrote also in 
Kiiglish, wlik'li he learnt iu eapthity under our Black 
Prince), is specially line in the “ louiidel.’’ Alain Chartier, 
somewhat earlier in date, is best known by the kiss of Hlar- 
garet of Scotland on bis sleeping lips. She, a poetess, 
reverenced the lips whence flowed such sweet harmony. 

Period 2at/.\/r«wi Francis I. to Lonia XIV. (1515- 
ItlRk)—Under Francis 1. tho study of the Greek and 
Roman authors began to spread in France; the French 
writers attached themselves to the imitation of the ancients, 
and thus arose the so-called modern elussical school. 

The poets of this period included among their number 
Francis J., Jlinrgucrilo de Valois, Wary (,hieun of i^cots, 
and Jletiri (jnatio ; but the poets whoso names aro better 
known ns hucIi, were Clement Warot, Ktienno Dolel, Roii- 
sard, Jodcllc, Baif, Du Bellay, Du Bnrtas, Regnier, Des 
Roches, Bortaut, Rac.an, Gadulin, and Malherbe. Thu 
French language acquired force and terseness tliiough tho 
writings of Rabelais, Konsaid, Ainyat, Voituru, and Bal¬ 
zac the elder. 

Amoug the histotical writers of this period, Theodore 
Agrippa d'Aubigne wrote a history of his own times. 
Blaiso de Monluc, Michel de Custelnau, the delightful 
gubsipping Brontumo, La Popclini6ro, Bcrai, Bully, Serran, 
and Budin were also historical writeis of this period. 
Tho moralists included the unrivalled Montaigne, Etienne 
de la Bodli'‘, and Plurre Charrou; Ihtmus, Yidta, Bcloa, 
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OHvliT tie Scrn-s, and otbrrs, wi'ot<* on various bvanclirs of 
hcience, 

IWiod'^rd: Jteif/n of Louis XJV, (lfi43-171a.)—Wo 
ijiiw r.tuno to wlmt the French call the jjohltMi j»}xi' of tln-lr 
literature, Amoiij; tiu* poets of tlu? period wen' tlio fabu¬ 
list La Foutaluu, the hutirist Doilt'au, uud the pastoral 
^vriters, Fontcnelle and Mndaine l)eKhouli6rcs. lu this | 
rei^n the romance of chivahy clinn^;ed into a sort i»f his- j 
lorical novel, of which Feiu'lon and Mndcmoi&elli* dc 
Senderi were the chief wiitcrs. Ollier novels and fairv 
talcs introduce ns to ihe names of I5ussy de Uahntln, , 
l*errauU, CialinruL Iluniillon, Scamni, and i.a Sufje; while 
Madame do Maintcuon, Madame do Scvij'iid, the t’oinlesse 
<lc Staul.and Ninon do I'Enclos, have left admirahle Hptad- 
inens of the epistolary sl\lc. 

It was niidcr tJic rult‘ of Cardinal Uichflicn that 
Corneille coniinencod writing pluvs, dui’iin; tins period 
now under nolice. lU* adopted the classical slvlu of the 
drama, and wrote those musterpieces known to all reudexs, 
“3*oheuetc.” “ Kodopune,*' “Le Cid,” “ Les Tlovaces,” 
“Cinna/' tSCe. The French comedy, of which Molierc is 
the great represenlalivc, delineated liuniini clmracttT after 
a fashion unrivalled in its own style. Kaeiuo became the 
favourite tragic p<ict of the court of Louis XIV., carrying 
the classical style to its consummation in “ l]ihig(hn(‘,” 

“ riiedre,'’ Kslher,” Atluilie," 

Among the proso writers of this long reign were the t 
]thilusopljer Ja llrnybrc; the satirist I-^i llocliefoncaiild ; tlie 1 
tlieologians Bossuet, Uourdulouc, Massillon, Satirin, and 
)*ascul; the historians Mezeray, Kollhi, Basnage, Fleury, l>e 
Ketz, Uucange, and St. Simon; and the uietajiliysietans 
Ucscartes, Malebranche, fiassendi, and Ihiylc. The Aca¬ 
demy of Seieiices, founded hy Colbert in 1 hliO, greatly con¬ 
tributed to tiie progress of matlicnialies and natural 
philoKO])by, by encouraging the labours of such men as 
rascal, Fermat, DcBcartes. Vuuban, and 'ronrneforl. 

Period 4th: LomsXV, to the (J716-80). 

—The principal writer of the cightucntli century, wlio may 
be considered ns the representative and the ^lersonification 
of tbc age, is undoubtedly Voltaire, one of tlie very great¬ 
est and most versatile literary artists who ever lived. 
Next to him W’lis Rousseau in resjjcct to the enormous 
influence exerted over his readers, llidemt, D'Aleinbert, 
IltilvetiuB, Grimm, and Ifolbacli, with the “ ICneyclopCdio" 
for their organ, contributed to Iho diffusion of sceptical 
opinions. The first-named was tlio i*ditor of lliis impor¬ 
tant work. See Encyclojmuiia, Uijjkuot. 

The historical works of \'oltairc, and the dissertations 
of Montesquieu, had a tnarKed influenc(Mm the study of 
iiistory. 1'lie knowledge of antiquity was advanced in 
various ways by D’Anville, Caylus, and Montfan^on. The 
1*0811118 of Kousseuiru writings on education, on style, and 
above all on politics, are not only to he rend in tlio lurid 
flames of the French Hcvolntion, but form the basis of tlie 
French chaiacter to this day to n surprising extent. 

The oiglitcentb centmy was still less poetieal than the 
Age of Louis XIV. The model was Voltaire, and particu¬ 
larly hi.s poetical or rather veisified talcs. In tragedy 
Voltaire was almost alo/ic. llis aiitJiority in matter.s of 
literary style and taste is yet jiaraniount in France. Tlio 
novels included the works of Mannuntcl, Florian, Bernar- 
din de St. I’icrre, and Crcbillon. 

The mathematical and ]ih}Bical sciences made great pro¬ 
gress in France during this century. It is sullicient f-o 
mention the names of D’Alembert, Joigrnnge, Mougc, I.a- 
luiide, Lacaille, Manpertuis, Clairuut, Camus, Lemonnicr, 
t^lsius, and Condamine, to show the riclincKS of tliis depart¬ 
ment; and the natural Bciences were ably represented hy 
liuffou, Bonnet, Reaumur, Biiaeon, Vicq d’Aryr, dusaicu, 
Deluc, and Banssnae. 

Fifth period: from 1789 to the present f/wc.—The 
most popular poets have been I.auiartiiie and Victor Hugo. 


BL'ranger’fi witty and truly national songs arc unsurpassed 
in any tongue, Casimir Dclavigno acquired his reputa¬ 
tion chiefly by his dramatic productions. Beandcluire and 
Do Musset carry intensity of expression to os high a point 
AS it has cv(T attained. 

The theatre absorbs much of the talent of France; and 
the best recent writers in this department have been Vic¬ 
tor Hugo, Alfred de Vigny, Madamo Dudevant (George 
Sand), ])e Musset, and Dumas the elder and younger, 
loiter men are Angler and J'onsard, worthy continuers of 
the best traditions of the Theatre Frunyais. 

Among the earlier yirose writers ChatcauhriRnd was on<* 
of the most popular, both in Franco and abroad. Madami* 
de StaCl was waicely less popul.ar. The religious works 
of Uenan, and tlie critic.al studies of Taine, have obtained, 
in our own daj', woild-wiJc reyiutalion. Among the faoine- 
wliat earlier ydiilof-ophicnl and eritieal writers we umy 
instance Victor Cousin, Montalcinbert, and Lammeiiais; 
W'lnle socialism lias been advocated l)y Comte, St. Simon, 
and Fourier, lii jurisprudence, De Tocqueville made an 
(‘poeli; and Cliainp<i}lion, Ihhian, and Keinnsat iu philology-. 
In matlieniatie-s, Lagrange, Biot, Ampere, and Anigo stand 
unrivalled. Among the scientific names must be inciud^'d 
those of Cuvier, St. Hilaire, Gay-Lussac, Claude Bernard, 
Brtiwn Se<|n.u(l, and a host of otliei's. Tim most dis- 
Hnguislied historians ore Gui/.ot, Sismoudi, Tliicrs, Miclielet, 
Louis Blanc, Luinartiue, VUlemain, and Martin. 

'i'lic class of novels contains the most remarkable powers 
of Fraiiee witli tbc exeejition of the drama. To men¬ 
tion A!(‘xandi*e liuiraiM and Ids son, (bo Ineomparublc 
and voluminous Do Balzac, George Sand, Mdrinu^e, the 
exquisitely polislieil De Musset and Gautier, and e.liuif of all 
the Second Vhnjiirc novelists, Flaubert. Tlio “Madame 
Bovarv”and Iho “ Salammbb*’of the latter arc miracles 
of tinish attained by long years of work. But tlie style of 
novels now prevailing iu France funns a lileraturo wbieli 
I'xerls a very marked and sometimes yioniiclous indiicucc 
on French Buciety. Avoiding shameless and flagrant inde¬ 
cency, many of them throw just, so much flimsy drapery 
over vici* as serves to stimulate the sensuality of their 
readers. The disusteis of the war of 1870-71 un'cstcd for 
a moment the full swing of gross dissipation, and there 
came a dismal reaction of despondency. Tlie lenders uf 
the faKhionabhi world, and the writers who had ministered 
to their iinmorality, turned hysterically to masses and pil- 
priinagi'S. The penilence and vows of refoniiation, how*- 
cver, wi*r« quite tempomry. The war over, tlie indemnily 
discharged, and the occupied pr<iviiiccs evacuated by tlu» 
enemy, the reign of inmiudcst literature sptKidily recom¬ 
menced. Of tliis school are Daudet, the repulsively 
naturalistic Zola, and tlie like. Boccntly, however, signs 
have not been wanting that the limits of endurance of 
inimodcsty have been roached ; and snlijects of purity and 
grace are selected by tlie best of the vounger writers. 

FRENCH POLISH, a vainlsh for wood inado by 
dissolving sumc resinous substance, us Bbellae, in spirits 
of wine, and dcsipied for jxdisliiiig furniture, by being 
rubbed in with soft nibbers nnulo for the purpose. The 
polisher works his rubber in large overlajipiiig circles, so 
as to spread the gum evenly u\er tlu; whole surface. It is 
nccesbary to muisten tiie rubber witli a little linseed oil to 
allow it to nib without tearing up the jiolish already 
Bmeared on. Wliiai a sufficient body has nccumulateJ the 
work is allowed to Bland and lioi'dcn, and tho Hineais of 
the oil arc tlicn cleaned ofl‘ with spirit. French polish is 
usually tint(‘d iu accordance with the wood to bit decorated. 
For rosewood a little red colouring is added, for instaiiw», to 
heighten the natural tint of tho wood. For white wood 
bleached shellac is used, in order not to tint tho wood. 

raSNCH REVOLUTIONS. The flrst French 
Revolution, that of 3789, which is always meant wlien 
the French Revolution is spoken of, will be found briefly 
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gUctclied in ttie artlulo F]tAN<'Ky nnd more fully in the 
articles Cojjstituetjt Asskmiily, Ueimibi^io (French), 
Convention (TheNational), Ueign ofTeukou, Com¬ 
mittee or PuBLio Saekty, Diuec’tory, CoNsirT.ATi:, 
and in the articles on Mhiadkait, Rodespierke, Dan- 
ton, and tlio other greater reveliitioiiarieH. 'J*ho revohi- 
lution of 1880 (the “three days of duly”) will bo found 
described in Charles X. and in Louis PniLTPPK; and 
that of 1848 in Loins PiiiMPiMcaiid UhruuLic (French). 
The coup dV'tat of tlie prin<'<>*jiresjdfiit (Nnpoleon) in 
1851 is treated of under Nai’oi.kon 111 .,and Iheconnter- 
revolntion of 1870 (if so quiet a Tnovemont desenes that 
name), reinstating amidst the ruins «>f tlic sectjud eiiqtirc 
that repuhlic which the Emperor Napoleon III. had 
destroyed, is described in France and in Ri, public 
(French). 

FRENCH SIXTH, one of (lie varieties of the Art;- 
mentkh Sixth, namely, that in which (he chord consists 
of the minor Ninth of the dominant wilh the major Thiid 
and Sevcntli of the superlonic—together w'itli the super- 
tonic itsj'lf. TIiuh, in the key of C (the dominant in'ing 0 
and the su}ierlonic D), the dominant minor Kinti) is Ar»; 
the 'Ihird and Seventh of the Mipertonic are and 0. 
and the chord of the French Sixth oeenrh ns under: 
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If from tiio Freneh Sixth the siipei tonic is omitted (the 
note D in the first ehuid of the illnstration) the eljord is 
called the Italian Sixth. These names nte now becoming 
antiquated, nnd Koinetimcs puzzle the younger geueratloii 
of musiciaiis. I 

FRENCH TREATY, the name specially given to the 
treaty of eommeieo between (irent lliitniu and France, 
eigiuslat Paris, 28rd January, IHGtt, by JiOrd Cowley and 
Mr. Cohden, mid MM. Xlaroehe ami Ivoidier. It wnsagreed 
that England shonld withdraw the import duty on gloves 
and silks, and reduce that <m wim's—the French, on their 
part, agreeing to reduce tlicir duties on llrilish maimfnc- 
tures to a vtiry considerable extent. Tlicbenetieial results 
of the treaty w’crc much felt in Great Rritaiii during tlie 
depression of trade caused by the Ameiicnii civil war 
of 18G1-65; but aiiotlier severe depression which took 
place in 1869 was attributed tti it by many short-sighted 
persons, on the ground tliat it was not sullieiently i-cciprocal, 
and meetings wore lield ngaiiist it in viutous jiaits of tlie 
country. A few trades—ospeciully the rilihou and silk 
weaving of Coventry mul Sjiitalficlds—wore undoubtedly 
injured by it; but exactly the same thing happened in 
France, as the cotton weavers of Rouen were unable to 
compete successfully with tlnjse of Manchester. In France, 
however, the treaty had always been op])Osed by the pro¬ 
tectionist party, of whom MM. Thiers and Ponyer-Quertier 
were the chiefs; and in 1872 notice was given by them 
that France would only bo bound by it for another year. 
In th« following year wiser counsels prevailed; and another 
treaty was signed by whirh tlic provisions of that of 1860 
were continued until 1882, since which the United King¬ 
dom has been placed under the “most favoured ualioii” 
clause in its cotnmercial relulions with France. 

FRESCO, A painting is said to he a/rexoo, or painted 
in fresco (iul fresco inUmuco^ upon the fresh c<jat), when 
it is executed in water colours upon wet plaster. Fresco 
is the most noble and imposing of all inuthods of painting. 
Colouring in fresco was practised by the ancients, though 
it has not yet been shown that they painted frescos, 
Vitruviaa (vti. 8) explains the mode of preparing the walls 
for this species of colouring, and describes the method of 
varnishing them when coloured to presen’e thorn. The 
earliest Italian frescos ore !u the church of Assisi, In the 


cathedrnb? of Orvieto and Siena, in tlie Cainpo Santo at 
Pisa, and in San Miniatu and Santo Spirito at Florence. 
These ami other later frescos are p.aintc«l on four different 
kinds of walls ; in the old Gothic buildings, on ashlar walls 
covered wilh u thin eo.-it of plaster; in more recent build¬ 
ings, on brick and nibble avails; nnd in some of the most 
recent edifiei-s, on lath covered with varhius thicknesses of 
plaster. Tlic best prcherved of these frescos arc on brielc. 
There nre many fieseos at Pisa, Floreuee, and Vunico on 
lath, .and all are in tolerable presen’ation. Among tlio 
most famons frescos nre those executed by Michael Angelo 
on the ceiling of the Sistine CJiajml in Rome, one of the 
most beautiful of wliieli (the “ Delphic JSihyl”) forms ih« 
illustration of lliis nrtiele. Sec Plate. 

'J'lie method <»f plastering the w.alls for painting has be<>n 
neatly uniform in most .ages. The walls of the baths of 
'Fitiis at Rome art; eo\eved first NvitU a la>er about half n»i 
inch tliielv of eoai.'O saml and lime; above this a thick. 
Layer of lime and pozzoLina uith .an admixture of sand and 
pounded inlek; tin* third and upp<‘r coat is of lime ami 
poumb‘d uiar)>le. The thinl loggl.a of the Vatic,an, painted 
by Giov.aiini da T’dine, is mm-li tins same as this. Tho 
selection of the limestone to be cinjiloyed iu fresco-painting, 
hutli for the ginund and for th<* white, is a matter of great 
iniportiuice; it hhould be nearly pure eurbon.atc of lime, 
and should contain ns few foreign materialK as possible. If 
the lime is used too fresh it blisters, and sometimes turns 
le colours to a biownisb-red. Tlie lime for the intonaco 
in freseo-painling must not he entirely carbonated, or it 
would not set; a eertain degree of causticity is necessary. 
Tiic jjicluru must be executed wliile tho intonaco is wet or 
.soft; no moic work therefore ought to he commenced than 
can be compictcil wilbiii the time (^a few hour.s) that tho 



Example of tlic Method of Working In Fresco. 

A, Tlie eiitiie sjiare abme the ihitted line {h lii one <1*7, ftnd the 

flowing hair included, the tut liHiig iiiaile at the dottc^l liue, u. The Una 
u u ruprcaciits the ]omtnK that leid careful axtlits luit^ht have inadu. cc, 
Uoutidiuy of another day » aork. 

piaster requires to harden. Nuinerons joints are thus 
necessary iu a large fresco, ami tho judicious painter will 
contrive that these joints shall be identical with the inuer 
outllucs of the j>arls of the figures and their draperies, or 
any other object, so as to be uo disfigurement to the work. 
Before laying on tho intonaco tho prepared ground most 
be repeaH'dly wetted, until it will absorb no more; then a 
thill moderately rough coat of plaster of sand and lirao 
must bo laid over as much of tho wet surfaeu as can Iw 
painted in one day; us soon as this coat begins to set, in 
about ten minutes or so, another thin coat must bo laid on 
with a wooden trowel, both l.'iyers togcftier being scarcely a 
quarter of an inch thick. Upon this coat tho fresco is to 
be paiuted. This intonaco will be fit tu paint upon in 
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About a quarter of an hour. Tbo first prorcss in exooutin^ 
tJic picture is to ]Kvuuce or trace the outline of the allottcil 
work, then tlu* paintin;; may be commeneed in thin watery 
wuslies from th(! finished coloured sketch. Aft»'v the first, 
wash Is finished an intennl «if twenty or tliirty inluules 
should be allowed for the iilisorption of tlu*. water before 
eonimcnciup: the second paintin^r. Wliile tlic inUmavo is 
wet a repetiliou of llie same tint will Iiave the ellcct of a 
tlarkor tint, ns in tempera drawin*!. Tiie suifjus* must be 
eonstaiitly kejtt iiioi.st (hut not wet) while ]Kiintinj;, or the 
sii])Oradded colour w'itl ii(»t unite uitli wli.*it is beneath. 
When the portion of tlu* iiietuieallolteil forthe day’s work 
is eonqileted, the supeilluous p(»vtion.s of the intou<i<’o 
should be carefully <'Ut nwiiy. In tlie next day’s operntion 
llie surface iiiiist be welled a.s before, and tlie ed^in;; of 
tho finisbt'd jiieei'- earefuDy moistened with u brusli. If it 
.slioulcl he necessary to leave the work for an hour or two, 
it m;iy he kept moist by pressing; a wet linen elotli 
nejiinst it. 

The etdours used in frese<»-painlinj; arc all f^rmmd and 
mixed in water, boiled or distilled. I»cfon5 bei?q( applied 
to tlie wall tliey must be mixed with while, tiiat i.s, with 
lime, which may bo considered the veliide or roeans <d 
attaehin*; them to the j^nmiul. 

'I'lio method of fvcitco-strcoy or dry fresco, is thus 
practised:—The plastering of the wall having been eoin- 
]ilcted, till! whole is allowed to dry Ihoroughly, Itefore. 
painting, tlie surface of the htfoiuuut isrnlibed with pumiee- 
Moiic, and on Die evening of tlie day before the jwintijig Is 
to be commenced it is Ihoronglily wadied with water mixed 
with a little lime; it is wetted again the next morning, 
and is tlicii ready for pounehig or tracing the outline, and 
f)a!nting; the wall imist be kejit eonslautly moist by means 
of a eyriiige. 

I'ceseos arc somi'tiiiies rh*anrd by dry bread; Kometiines 
by pun* water, by vinegar, and by wine. Ingenious modes 
liavo been devised of removing frescos fiiJiii walls, und 
transferring them to canvas. 

ISomo progress has been made in the ITonses of I’ai-lia- 
ment |at Westminster in decorating somi! of tlie balls with 
frescos (since 3 8fi() onwards); but llie antieipalioiis of 
those who believed that tliese works would intluunce the 
public taste in the diri'ction of momnnenta! and historical 
painting, cannot be said to liave been realized. This is 
diwouraging. It maybe remarked, however, that since 
these W'orks were commeneed, Rritish artists have paid 
more attcutioii to the study of form tli-in was jireviously 
lj)C case. Several of the works in fresco wliieli have been 
executed oxliiblt merits of a high order, proving that in the 
present Uriti.sh scliool of ])ainlers tluTu arc artists eipiul to 
success in the highest walks of art; and when tlio entire 
novelty in this country of the method of jiuiutiug is con¬ 
sidered, and that tlie artists who have been employed 
practised it for the first time wlien tljcu* style of painting 
in another material had bi'cn formed, we can hardly sufii- 
cicntly admire, the energy and ability wliieh have been 
displayed. Unfortiimitely, many of these w'orks already 
exhibit symptoms of early decay. This no doubt is to be 
attributed partially to want of experience ou tbo part of 
the artists, to the conditions under which the frescos Itavo 
been executed on inat<*rial.s iireviously untried, and to the 
smoky atmosphere of London. It is apparemt that Uih 
beautiful art of fresco-painting is un.suiled to the climuto of 
our great cities without precautions a.s yet undiscovered; 
and it seems probable that immovable wall paintings of any 
description not readily cleaned are inexpedient in an 
Jitmosphero impregimled with soot, und whieb in so few 
rears blackens and injures every surface exposed to its 
action. 

Fresco-paiutingf however, may be adojited even in its 
present state by washing, for instance, in the decoration of 
our groat country residences, where llie samo deleterious 


influences arc not at work; and such frescos might onduro 
for centuries in favourable situations. Indeed tho ai‘t is 
already gradually extending. 

Some remarkable W'orks in fresco by the method of M. 
Gambier I'ariy, called ttpiril ./ivsco, have been done by 
Sir Frederick Leighton, jircshlcnt of tho Royal Academy, 
at fJ)e South Kensington Museum. These noble works, 

'J’ho Arts of I’eae-e” aud tlio “ Arts of War,” are of largo 
size, aud servo tlierefore :is an excellent tost. Up till now 
tiielr tints remain in tlio president’s well-known brilliant 
and haniiunious colouring; and there is every reason to 
ho]ic that the hivenlion lias overcome the apparently in¬ 
superable dillieulties attending water fresco in England. 
The plaster here is w'orked on quite dry. It is salinated 
with an essential oil, and the colou]*s are thou painted In a 
spirit medium upon tlie soaked surface. The colours sink 
iuto the body of the plaster und thoroughly stain it; and 
as the oil evaporates tliiTC is nothing cxeejit perhaps a 
greater deptli in the colour to show' that one is not looking 
upon a true fresco. Tine fresco is apt to di*y pale as the 
water evaporate-s, and to lose depth of loiu! thereby. There 
is always a certain didicale cbnrin and purity of colour 
about it (shaiediiy tianibierPuiT}'’.*; spirit fresco also) which 
otlier soils of painting do not yield. Further, the known 
dillieulties are so gieat as to enhance the value of all sucli 
works of art. Tiie proverbial dangers of retouching, 
wliereby many a noble picture bus bi*cn damaged by its 
creator, do not exi.st for fr<>sco. Tlie colour once applied 
e.imiot bo relouelied. I'lie whole work therefore glows 
with the first intention. 

FRESNEIi, AUGUSTm JEAN, a distinguished 
Freneii mathemalieiun and natural philosopher, was born 
ill 178M at Jiroglie, near Rernay. Ilis father was an 
nrebitcct. At the ngc of sixteen years and u half he was 
admitted a pupil to the 3u*olc rulytechniqnc, where lin 
soon mask' gical progress in tlio study of the sciemies, and 
wlicre he attracted tlie notice of J.cgendro by his solution 
of a jiroblem which had been proposed by that mathe¬ 
matician a.s a ti ial of the abilities of the students. On 
leaving that institution be was appointed engineer suoces- 
sivcly in the departments of Veiuli'e, Oroine, and llle-et- 
Vilainc. In 182.S he was made a mi'inborof tbo Acaddmie dcs 
Scicuees at Paris; in 1825 he was elected a fellow of the 
Royal Society of London, and two years later this learned 
body awarded him the Rumford Medal for his optical 
di.scoreries. At tiie time of liis death, which happened in 
1827, bo held the jiost of secretary to the Commission for tlio 
Liglitlmuses of France, and he wa.s succeeded in this post 
by Jiis brutlier, M. Leon Fresnel. iJis chief obseiwations 
resulted in the elucidation of the law's of tlio action of 
polarized light and of tho dilTraction and polarization of 
light. Uc also improved the arrangement of the largo 
lenses etnjdoycd in lighilioiises. 

FRET, in musical instruments of (he stringed kind, is 
a wire or ridge so jdaced ns to mark the exact part of the 
finger-board to be pressed for the purpose of producing 
certain sounds. Frets were formerly much nsed; but 
llicy entirely annul llie valuable power of minute sabdlvi- 
siou of tone, or of sliding from one tone to another, they 
arc now never applied to any instruments, except guitars, 
banjos, and lutes. 

FRET, a variety of caning, executed tiy means of per- 
foratioiiH, sawn out with a fine saw, so that tho pattern is 
left in, as it were, a sort of magnified lace work. In 
most fretwork llie surface is even, and tlio work Is entirely 
sawn; but in tlie better kinds carving is also introduced to 
give relief to the pattonis sawn out by tho fret saws. The 
saw has to ho dismounted after cutting out eaclj “ hole,” 
and tho liolcs nro stiirted by a bradawl or by a fine centre- 
bit, or a gimlet. The word comes from tho Anglo-Saxon 
fnHway ornament. 

FiiKT is also a peculiar voriety of ornament of a bar- 
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like, an it were an ii’on graliii" (Lal.,/eiTMw/, iron; 

llal. ftrriata^ a prating). Sueli au nngulur inleiJacutl 
]):untcd ornament was very much beloved by the Greeks, 
the “ Gi*eek key" or Greek fret Ixiing to Ibis day a 
universal favourite. 

Kkkt, in tho same Bcnsc, is one of tlio sub-ordhinrlos in 
heraldry, as in the badgu of the Aiomdcl family, when' a 
enp is surmounted by a fret and an oak spray, tlie fret j 
beiup a square with two bars passing through Its centre and 
]jaralli>l to its sides. Other lieratdic frets aro also in bar- 
llkc designs. 

FRSY'A or FBIG'GA, the name of one c)f the prin¬ 
cipal goddesses in nortbern mythology, who was worshipped 
as tile podih'ss of love and pleasure, siinshine, rain, and 
harvest, by the Saxons, Danes, and other nortbern nations 
of Knropc. The sixth diiy of tlu; week w'us coiiseerated to 
lier, and still bears her name—I'reya day, or Friday. 
Freya combines the Greek ideas of Aphrodite and Dt'ineter, . 
and M’as tbe queen i»f the Norse Olympus, consort of All- | 
father Odin. She is figured as drhiiig in a car drawn by 1 
cats, or at other times by dogs, with whom she pursues 
tho pleasures of tho chasi*. The souls of tlie Iieroea who 
fell in battle were cared for l*y J' leysi. 

FSBy'X&i tbc brother of Fuiuya, the queen rif heavi'ii 
•in tho Norse mytbologj', was son of Niiirder, jiriueo of 
men, one of the earlier gods or Wanes, whom the Ases | 
succeeded, led by All-father Odin. Freya became Odin’s 
w’ife; and Freyer also, at tbe overthrow of the Wanes and 
the conelusinn of peace, was received among the Ases, the 
•new masters of tlio world. Simrock considers llics** 
legends point to an attempt to linrmonizo the pantheons of 
diverso tribes. Odin and tlio Ases were worshipped hy 
tho bulk of the Teutonic tribes, Nihrder and bis son and 
daughter by others, notably lliu Suevi. If tlicro were a I 
dim recollection of battle .and overthrow of such a separated 
tribe, this might survive in tlie fact of the aetuul ovi'i- 
throw of most of their gods, and their acce]itancc of the gods 
of their conquerors with tin? addition of llio.se llicy them¬ 
selves most chcrlslicd, the conquerors also agi’ccing to 
.'uieept and embody in their faith tJie chosen gods of the 
vanquished. Freyer is the Norse A)>ollo, the sun-god, the 
pod of summer; the myths clustering round his name are 
all typical either of the sun’s strengtli and gladness of his 
juaver over tho frost-bound earth (his wife Oerda he 
delivered from the frost-giant), or of his temporary ecli]>se 
in w inter. He is sonietime.s caJicd Fro. 

FBXAR-BIRD (Tropidurbyncus) is a genus of Tas- 
seriue birds belonging to tlie IIoney-katrus (Melipbaguhe) 
and exclusively confined to the Australiun region. Thu 
Bpocies of this genus arc distinguished by the form of tbe 
bill, which is stout and has a remarkable knob at its base; 
mo.st of tb(*in have some part at least of the head bare of 
'fualhcrs. The Common Friar-bird {Trojudorhynm* cor- 
niculatua) is un exceedingly abundant and w'dl-knowii 
bird in Now South Wales, where its singular appearance, 
and no less singular notes, have obtained for it from tho 
<' 0 loni 8 ts a gwat variety of names—such as friar-bird, 
monk, and loatherhcad from the former; and poor soldier, 
pimlico, and four o’clock from the latter. The head is 
covered with a nuked bhude skin. Tho pluni.age of tho 
upper surfaco is grayish-brown; that of the lower surfaeo 
grayish, except the chin, throat, and (diest, which are 
covered with lanceolate silver-wliite feathers. Tin* length 
of tho bird is about a foot. The topmost dead branches of 
lofty trees arc usually selected by it for the exhibition 
of its vocal pow'crs, and by this nieuns it attracts luoro 
than an ordinary sbaro of attention. It is very active 
among the branches, being able to cling in almost any 
Itosition; its flight also in powerful, and during the breed¬ 
ing season it manifests great boldness and pugnacity, 
driving all other birds, even hawks and crows, to a distance 
.from its nest. Tho nest is large and ratlier wide, cup- 


shajied, and composed externally of strips of bark and 
wool, followed by line hvigs, and lined with gra.sses and 
fine fibres; the eggs arc usually three in uunribcr, of a pile 
salmon colour, with minute darker h^xek... 

Four other species na* found in Australia. Other 
species inhabit tbe siirrouiidiiig islands. Mr. Wnllaco 
(“ Malay Archipelago ”) notices that tw’ 0 H))ccics of friar-birds 
inhabiting respectively the islands of Kouru and Ceram, 
are “mimicked" by two species of Oriole of the genus 
1^1 imeta, whieli copied tbc knob on the ]>iU and the black 
patch of liare skin rouml the eyes of the friar-birds. The 
friar-birds, from tlicir pngnaenty, being uumulcstud by tbe 
smaller birds, it would bo a distinct advantage for weaker 
binls to closisly re.sf'inblo tlicm in appearance. 

FRIARS (Fr./rcVcjj, Lal.yha^re/f), a term in strictness 
meaning ilie bretlireii of a cuininunity, but moro particu¬ 
larly a})j*lit*d to a new order of mendicant religious per¬ 
sons who mostly sprang up at the beginning of tho 
tliirtcenth century, and who were cncouraj^*d in tlio 
hope of restoring respect for monastic institutions, the 
nuiniticcnt eiulowmcnts of wliich had led them to de¬ 
generate from their primitive austerity and yield to luxury 
and iudulgeiiee. 

These friars consisted of Dominicaus, Franciscans, 
Trinitarians or Maturines, Crossed or Crutclied Friars, 
Austin Fri!ir.s, Friars of the Sac, Dcthlclicmites, Friars of 
the Order of St. Anthony of Vienna, Frhus de Pica, and 
I>onhommr‘S or Good Men. These last were brouglit into 
England by Edmund, earl of Cornwall, in 128a, and a 
colony of tJiom was placed at Ashridgo in Buekiugbam- 
sbire. The Capuchins and Observants >Yere varieties of 
tlio Franciscan Friars. 

Their rejuilalion quickly rose to an amaxing height. 
The ])ope allowed tliem to travel freely. Many of them 
cnltivnted literature with the greatest as.sidnity and suceess, 
and became the ebief ornaments of the universities. The 
chief orders urc treated of under their respective titles. 

FRl'BOURG, a canton of the Swiss Confederation, is 
bounded N. and E, by llerin*, S. by Vaud, and W. by Vaud 
and the I.ake of Ncuchatel. Its lerigtli fniin north to 
buulli Is 40 miles; its breadth, wbicli is very unequal, is 
about 28 miles in tbe widest p.art; its area is C32 square 
miles; and its population in 1880 was 115,400, mostly 
Eoman Catholies. 

The south part of tbc canton i.s very mountainous, being 
covered by ofi'scts from the great Alpine chain which divides 
tbe waters that fall into the Kliunc and the I.a]ce of Geneva 
from those whieli flow into the Aar. The drainage, with 
the exception of a small part carried to tho L4iko of Geneva, 
bchmgs wholly to the Aar, which receives it chiefly by 
tbe Saane or Saarine. Tbe Broyc traverses tlio Lake of 
Morat, and enters I^ke Ncuchatel. 

The climate is cold in winter, and subject to sudden 
changes of temperaturt5 in tbe spring and autumn. Tho 
principal productions of the soil are wheat, rye, barley, and 
oats; good pasture, both natural and artificial; some vines 
and oilier fruit trees, tobacco plantations, and limber or 
forest trees. In general tlie canton does not produce 
sufiieieut corn for its own consumption. Potatoes are also 
cultivated. The cheeses made in tbc canton of Fribourg, 
especially the G^ly^^•u, are among the best in Switzerkand. 

The industries, which are not very considcrablo, consist 
of straw’-plaiting and tanning of leather, nnd there are 
distilleries of kir.sebeiuva.s.‘'i’r, tobacco manufaclorie.s, iron¬ 
works, glass-works, ond pnpcr-mills. Coals aru dug at 
Wcibclsried and at Scm.salc. Turf is cut in the marbhes 
of Morat and elscwlicrc. 

The game tronsists of bares, chamois, red partridges^ 
W'ocdcoekB, wild ducks, &c. W’olves nnd beam have become 
very rare, nnd stags and boars are extii^t. The rivers and 
lakes abound with trout, «irp, pike, tench, and eels. 

The natives of tbe canton ore goncrally robust and well 
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mado, espcciiUl)' in the highlands; they arc Bcciahlc, intelli¬ 
gent, shnplo in their manners, docile, and inclined to Bwper- 
Btition. The Roman Catholic is the predominant ndigion. 
Over the greater part of the canton sevenil French or 
rutlier Komaiico dialects are spoken, but the educated people 
spculc good French. In the northern and eastern districts, 
whieli approach licrno, a Kwiss-Ciertiian dialect is sjjoken. 

The territory of the canton of Fribourg or Uochtland 
(ineaiiiiig “waste laud,*’ because formerly an uncultivated 
district) formed part of Burgundy in the eleventh century; 
it was afterwards govcTiied as a fief of the eiiijnre, and 
ohiained nmny privileges. Ju 1450 the Duke Albert of 
Anstria, being utiable to give ashistanco to Fribourg, which 
was assailed hy Benic and the other Swiss cantons, released 
the oitir.cns from their oath of allegiance, and left them to 
shift for themselves, after having plundered them of nil 
their silver and jdate, Fribonig then remained for some 
years inuier the protection of the dukes of Savoy. In the 
war of Burgundy it look tljc part of the Swiss against 
Cliarlcs the Bold, in recompense for vtdiicli it was leecived 
into tl)o confederacy as n sovereign canton or stale in J 481. 
In 1818 a liberal constitution was established. Six mem¬ 
bers are sent from this canton to the nalioJial eouueil. 
The aimuai revenue, which amounts to about 1,‘200,000 
francs, is chiefly derived from a direct tax on ineonm. 

Fitinouiwj, the capital ui the above cautnn, is built 
on several steep hills on both banks of the river Sariiic, 
and its appearamu? is extremely bold aud pitdnresque. 
Four bridges p)in the two banks of tlie Sarine, one of whicli, 
an iron suspension bridge, is one of the finest in tho world ; 
its length is HOti feet, and it stands 170 feet above tho 
level of tho river. In front of tlie town-liouse, in which 
the great council meets, is an ancient lime tree supported 
hy stone pillars, about wliich there is a legend that it 
originated in a twig brought by a young native of Fri¬ 
bourg, who hud been sent to aniionnre the victory of Moral 
in 1476. Breatidess and exhausted with loss of blood 
ho hod only sticngth to utter “ victory ” before expiring. 
Tho other rcmaikablo structures in the town are—the 
collegiate church of St. Nicholas, containing on« of the 
finest toned organs in Kurope, aud built in tho twelfth 
ceutury; the monastery of the Ursulines; the Lyceum, 
autiexcd to which are eoliectiuns of medals, mineralogy, 
zoology, ilc.; the Chancellery; tlio convent of tlie Frau- 
ciscans; and stu’cral other convents and clmrches. Tho 
population is 11,000, most of whom speak French; but 
as tlio town lies on the boundary of the two tongues 
many of the lower orders speak German. Tlio town has 
manufactures of woollen cloths, straw hats, hardware, 
porcelain, leather, and sugar. Fribourg is 16 miles S.W. 
from Berne, and 82 miles N.li. from Lausanne. 

The upper town was founded in 1175 by Duke Bcr- 
thold of Zilhringun; tlie lower town had existed previously. 
In 1277 Fribourg fell into tho possession of Bodolph of 
Hapsbnrg, but in 1450 it became a free eity of the empire. 
Tho Duke of Savoy .soon afterwards constituted biinsclf its 
protector, but the Fribonrgers having distinguislied them- 
Belves in the contest against Charles the Bold of Burgundy, 
the city and its territory wore received into tho Swiss 
Confederation in 1481. In 1476 a celebrated Swiss diet 
Bat within the walla of Fribourg, and in 1803 another, tho 
latter being that al which the French Act of Mediation 
was accepted. 

FRICTION. When one surface in motion comes into 
prolonged contact with another surface, an amount of 
resistance is produced which wo call friction. All sub- 
Btauees are distinguished by a greater or lesser amount of 
roughness, owing to the innumerable small asperities and 
inequalities whi^ cover them; and tho quantity of friction 
resulting from the\r rubbing together is regulated by this 
amount of roughness. When it is very great, the resist¬ 
ance is very great, and vice versA. Friction is, conse¬ 


quently, a retarding or delaying force; it can check ov 
(lestroy, hut it cannot generate motion; it acts powerfully 
as a mechanical agent, but always with a tendency to j>ro- 
motc repose and insure stability. In the useful arts it is, 
tlicrcfun', of importance wo should understand its laws, 
should know how to increase or dimlDish It when necessary ; 
fur if a maximum of friction be useful in tho construction 
of arches, its mininiuin is just as desirable in niachiuery, 
where tlio great end of the macliintst is to remove every 
obstacle to the full and perfect working of tlie motive force. 

Numerous experiments were uusnecessfully made by 
F.iiler, Mnschenbroek, and Desnguliers to determine these 
laws, and very lillle veal progress was made in tho matter 
until Coulomb published, in 1781, the result of a scries of 
iuvcstigalioiis which he Iiad undertaken and carried out 
with peculiar patience and ability, llis labours have becix 
supplemented by flic cxeitloiis of Vinco, Wood, Trcdgold, 
Rennie, Morin, Rankinc, Tytidull, mid others, so that the. 
mechanician is now provided with a perfect storehouse of 
illustrative fircts and inferential datx 

First, then, it has been satisfactorily demonstrated that 
tlio friction of any two substances increases in propor¬ 
tion to tlie pressure brought to bear upon them. Tims, if 
a block be double tiic weight of another, and both, having 
equal surfaces of contact, are placed on one plane of 
unifom nature, the force required to work the first will bo 
double that which is needed to work the second. 

Secondly, the friction of any two surfaces increases in 
projiorlion to tlio force with whicli they are brouglit in 
contact, but docs not dejiund upon tho extent of those 
surfaces. I'lius, if a block of 6(J lbs. weight can only be 
moved by a force equal to, let us say, 25 lbs., it will 
require a force of 56 lbs. to move two blocks, each of the 
same weight, placed side hy side. But place tho one 
hliiek of GO liis. upon the top of tho other block of 60 lbs., 
and btill uii idrntieul nmuimt of force (50 lbs.) is indispens¬ 
able to move them. 

Thirdly, friction is incim^cd hy time. Thus it requires 
the application of a somewhat greater force to move uu 
object from its position of rest tlian it does to kiK^p it in 
motion when u mninentum has once been obtained. In 
other words friction of ijukscence is greater than tho 
resistance to continued motion. 

Fourthly, the friction of motion is not in any way con¬ 
nected with tho velocity of motion. 

These propositions, though of great value in practice, 
are not applic.able in nil cases. The amount of friction 
between two bodies will depend very much on tlie sub- 
Btanccs of whie.h these bodies ai-e eximposcd. Thns between 
oak and cast iron it is about ‘38; for wrought iiun on 
wTought iron the amount is represented hy *44; for brass 
acting upon cast iron (the surfaces being dry and horizontal 
in all these cases), *22. I’liis fraction, which expresses tho 
proportion existing between llie pressure of two surfaces 
and their friction, is called the coejficient of friction. 

In the following table we show tlio conipurativo friction 
of diflerent metals under .an average weight or pressure of 
from 54'26 lbs. to 6U‘55 lbs. 


Kamo of Metals. 

Average 
Losd lu 
Lbs. 

Proportion 
or Load t» 
Friction. 

Brass upon wrought iron, , 

61»‘55 

, 7*812 

Brass upon cast iron,. . , 

54*25 

. 6*745 

Brass upon steel,. 

69*55 

. 6*692 

Hard brass upon cast Iron, « . 

64*25 

. 6*581 

Brass uj>on brass,. 

60*55 

. 6*764 

Steel upon steel,. 

69*65 

. 6*660 

Wrought iron upon wrought iron. 

69*55 

. 6*561 

Cast iron upon cost iron, . , 
Cast iron upon wrought iron, . 

54*25 

. 6*476 

69*55 

. 6*023 

Cast iron upon steel, .... 

69*55 

. 6*898 

Tin upon tin,.. 

60*55 

... 8*803 
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From tljttse data wo may infer lliat the friction between 
hard metals is inferior to that between soft, and that tb« 
friction of hard against hard may, as a general rule, bo 
coinpuh'd at about oiio>sixth of the pressure, or *17, 

The following table, founded on Morin’s experiinculs, 
shows the coefficient of friction of certain plane surfaces 
after they had boon for some shoit tinu; in conlail 


Ksme Condition 


DisposUiou Cocfiicient 

of 

of 


of tho of 

Surface. Surface. 


Fibres. Friction. 

Oak upon oak, . • 

Dry. 

• • • 

rarallel. ... *60 

Oak upon oak, . • 



1‘erpendicular. *54 

Oak ui)on oak, . . 

Wet. 

• • • 

“ ... *71 

Elm upon oak, . . 

Dry. 

0 • • 

Barallel. ... *6i) 

Kim upon oak, . . 



Ferpendicuhu*. *57 

Ash upon oak, . . 

it 

• • • 

l*urallc*l. ... *50 

Fir npon fjak, . . 

ti 

• • • 

I’erpcndiculur. %52 

Beech upon oak, 

It 


raralhl. ... *53 

Wild pear upon oak. 

(4 

• •0 

“ ... M4 

Sciwice tree upon oak, 

t( 

• 0 • 

“ ... *57 

Wrought iron uponl 
oak,. 

It 

• • • 

“ ... *62 

Brass upon oak, . . 

tt 

• •• 

“ ... *62 

Copper upon oak, . 

it 

w 

“ ... *74 

Hemp cord upon oak, 

tt 


“ ... *64 

Oak upon cast iron,. 

tl 


“ ... -38 

Wrought iron upon) 

It 


“ ... *41 

wrought iron,. .) 



Brass upon cast ii-on, 

tt 

• • • 

it .»>o 


The friction of red teak upon red leak, when the surfaces 
are pressed together by an amount of force varying from 
56 lbs. to 1456 lbs., is such that, on an average, there will 
be required ^ of the pressing weight to move the upper 
body on the lower. Black beech upon black beech necessitates 
the application of a force equal to of the weight; and 
Norway oak upon Norway oak, about 

To diminish the resisting energy of friction gi'case or 
unguents are liberally employed. 

It is known that when gun-melul is loaded with W'cighta 
varying from 1 to 2 cwts., the frieti(ni varies ticaily in the 
proportion of 1*7 to 1'4 of the pressure, and is scarcely 
affected by time; that it increases wlieu brass, and 
diminisbes when cast iron is tried ; and that the decrease 
is still greater when bbu:k lead is interposed between the 
three different metals. 

But if oil bo employed for gun-metal or cast iron, with 
a weight of 2 cwts., the friction will amount to only 
it.'W of the pressure. Diminish the insistent weights, and 
you reduce the friction to under similar 

conditions, showed less fnction, which was also diminished 
by the application of hog s lard. 

The coefficient of wrought iron upon dry oak is MO, 
Use water, and it sinks down to *26 ; dry soap, and it is 
diminished to *21. The rule seems to be, that with the 
unguents hog’s lard and olive oil interposed in a continu¬ 
ous stratum between them, surfaces of wood on metal, 
wood on wood, metal on wood, and metal on metal (when 
in motion), have all of them very neaily the samo 
coefficient of friction; t)jo value of that c-oefficient being 
in all cases included between *07 and *08. Tallow gives 
the same coefficient as oil, except when metals are brought 
to bear upon metals; it then rises to *10. 

In conclusion, we may state that with all porous sub¬ 
stances friction is increased by limo and surface, and 
diminished by time and velocity. \Vith woods, metals, 
and stone the amount of friction is simply in proportion to 
the pressure, and is unaffected by time, surface, or velocity. 

Friction plays a very important part in cvery-day life. 
Coil friction enables us to transmit power by means of 
belts; rolling friction enables us to travel by locomotives; 
while sliding friction is always octing. It enables us to 


stop oiu’selves when walking or running by taking advan- 
tjig<5 ot tbo friction between the soles of our bools and tho 
ground; it is applied in tho “ brakes *’ used for stopping 
railway trains and machinery; and may, indued, bo said 
to keep evciytbing in its phwe. If, for example, tliero 
were no friction, every breeze of wind would set in inution 
loose stones, wood, &c. 

FRIENDLY ISLANDS, or TONGA ISLANDS 

(nained “Friendly ” by Captain Cook), were discovered by 
Tiisuian in i(M8, are situated in tl>c racllie, between IK'’ 
and 23” S. hit., and 173” and 17(!“ W. Ion. They consist of 
tiiroe heparato groups, which are said to contain more than 
15tt islands. They are usually hjw and surrounded hy 
dangerous coral reefs. The largest of tho most southern 
group, Tonga, is about 20 miles long and 12 miles wide 
in the bniailest part. Jt risi's about 80 feet above the sea, 
and its sinninit is a level plain. On the northern side an 
excellent roadstead was diseovered by Cook. The e(*ntra! 
group, culled the lla])iu Islands, is composed of a consider¬ 
able uuniber of small islands. The largest of them is 
Lefooga, about 8 or 0 miles hfug, and 4 wide, 3'ho 
most northern group is formed by the Vavjwx) Islands, 
whieli are lik<Mvise small and low, except the island of 
Vavaoo, wliich Is about 36 mile.s in circumferenee. On its 
southern side is Curtis Sound, or Vuerto do Refugio, one 
of the most s])aeioiis and safest harbours in the Paciiie. 
Tlii'se islands me remarkable for the inildin'ss of their 
climate, (heir fertility, and tho great variety of their vege¬ 
table produi'tioiiH. For food there are cultivated cucoa- 
imt trees, bn‘ad-fruit trees, bananas, yams, sugar-cane, ami 
sago; the Cldih'sc jiajier-inulberry tree i.s cultivated for Ua 
inner bark, from wliieh the clothing of the Inhabitants is 
made. IIi>gs and dogs are numerous, and both aie used 
fur food. 

Cook called these islands the Friendly TsUiuls, bccauso 
ht! was received ]»y tliu iidiahitanls in a very friendly man¬ 
ner; but it is now well known that they intended kill 
him and to seize his vessels. They are a very industrious 
people, and pay great attention to the cultivatum of the 
soil, and they apply themselves also to fishing. They be¬ 
long to the Malayan ratte. The population is estimated to 
amount to about 25,000. 

Lakemha, the largest island in the east, is tho head¬ 
quarters of tho Wesleyan missionaries, whose zeal has dono 
wonders for the civilizatuai and conversion to Christianity 
of the natives. Other denominations have also important 
missiomtrv stations in the islands. 

FRIENDLY SOCIETIES. Friendly or benefit 
sucieties may he regarded ns associations of persons, 
generally belonging to the woiking clashes, for tho purpose 
of ]>resrn’ing each other from destitution during sickness, 
and insuring tin* payment of a certain sum to relatives on 
their decease. By thche means the families of such work¬ 
men as do not enjoy an average degree of health nro made 
sharers in the better fortune of those who do. The irregu¬ 
larities of lifo and health nru thus, in some measure, com¬ 
pensated, while the social independence of tho sufferers is 
preserved until they nro restored to their usual healthy 
working condition. The manner in which this is aceom- 
plishod is very* simple. Each member contributes to a com¬ 
mon fund at the rate of so much per week, and out of this 
fund the stipulated allowances are paid. It will be obvious 
that such iuBtitnlions, however faulty they may he in 
d(‘tai], cannot fail to exercise a most beneficial infiucnco 
upon society at large; and the fact that 4,000,000 w'ork- 
ing men, rejiresenting an aggregate of about 10,000,000 
of tho population of the United Kingdom, sljould have 
spontaneously organized themselves into voluntary associa¬ 
tions for mutual support in times of Mokiiess and distress, 
is one which says a great deal fur tins feeling of manly 
independence clierished by the pooriT classes of the coun¬ 
try. In Fiance only one pers<in in seventy is found 
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a bouofit socU ty, in Belgium only one in sixty, 
wliile in England the proportion is ns high as one in six. 
In fact, there is no doubt that there arc more frieiullv 
sucielics for inntiml relief in sickness, »S.c., in (ireat Bri¬ 
tain than in the whole of the rest of Europe or elsewhen*; 
and the sum-total of their funds amounts to nearly 
XI2,000,000 Htcrling. 

In ordiT to secure the heiieiits soiighl hy a working 
man in joiuing these societies, it. is necessary that men 
should coinbinu together in hiirtielent nmnhcrs to secure 
the average results, and tliat tJie atlairs of the societies 
should ho administered ucc(nding to a sound svstem of 
lailes. Tln! oarliesl attc'inpt.s nl such eomhinations, vi/-. 
local villngc dobs, fail«-d in all Ihesi' n'quiroinents. They 
Att<‘niptcd to coinlnne conviviality with business to an ex¬ 
cessive d<'gree, and not only relied upon eating and drink¬ 
ing and the aniiii;d feast as their grand adverlisenient, i»ut. 
tljcy were constantly jnomoted by rival publicans to allraet 
custom to tlieir houses. FoundtMi origiiiallv w’itli hisiini- 
eicnt rates, they struggled until their incmber.s grew old, 
or until the rivalry of the newly-started clubs attracted tin; 
ytinngcr men, and compelled (ho older club to enter into 
compelilion for new irjembcrs, and by lowering their 
rates or incrcjislng their henetils to keep theiUM-lves ali\« 
for a f<‘W years longer. Tiieii at length oamo the ei'ash; 
11 k* younger men joined new clubs, hut the older w'crc left 
to rd}' u])on their virtual fiuperuimuation fund—the poor 
rate, which it had been from the tirst tlieir oliject to avoid. 
In ISHl there were over dOOO ]tanpers in EiiglamI who 
•had ]»cci! menil)ers of Frieinlly Soe.ielies wliicJj liad failed, 
and more than JOOO of Iheiii had eontriimted for fully 
twenty yeans, 

TJii.s is the inevitable fate of village rival clubs, in which 
the tcinhmcy generally is to rely too much upon honorary 
snbscriptious. Tliey are started, jicrhajis, hy .an energetic. 
<‘lergyinaii, wdio jx'rsnndcs the neighbouring squiies and 
farmers to give a handsome contribution. As years go on 
their Bucccssors cease to feci an interest in tlic clul), or 
(seeing, perhaps, it is badly managed) withdraw' their 
mssistanc(‘. The club sti’uggles on for u short lime longer, 
and tinm breaks np. 

Nothing is moie clear tli.an that a lociil ehib ought to he 
Kclf-supporting as regards all the benclit which it jiroiiii.se.s, 
and a sound village c lub on this jirlncijde is so rare tliat 
it may be almost piononnccd an impossibility. It would 
s<*c‘tn, thercftire, that the only way loohtnin financial security, 
especially in the case of payment for old age or at death, 
is to be found in an extension of area, and bcveral agciici(*s 
with this objt‘ct in view have of late years he<'n at weak in 
this country. 

The first is that of the jmlronir.ed societies. County 
friendly societies have been established mainly by the priucijial 
Jandowners and clergy, the most flourishing being those of 
Essex, Wiltshire, Hampshire, Dorst't, and Kent. In country 
districts it W'O-s foun i extremely didicult to obtain really 
competent persons from the members of these societies who 
could give the necessary lime to llicir roanagenicnl, and 
they arc therefore managed by a central executive of 
honorary memhers wdio derive no beneilt from tlie fund.*?. 
Tho total number of these societies is small, including only 
about 40,000 members, with a tendency to diminlHh, jiro- 
hably partly owing to the increu-sed hold wliich combination 
■under their own management has gained upon the labourers. 

Another class of societieh maintained by patronagi* cou- 
sists of those among railway servants, miinaa, and c(dll»‘r8. 
In Bomo cases membership is made compulsory, and con¬ 
tributions are deducted from their weekly wages, a liberal 
Hnbsidy being in return contributed by the employers. In 
these societies it is to bo observed tliat c<»mpulsor}' member- 
Kbip, and the mailing of membership to erase or be. less 
beneficial if and when tho employment ceases, ncc.cBBitales 
^eat dependence of the einjdoycd upon the employer. 


Where, however, the members have a voice in tho manage¬ 
ment of tho funds, and where on dismissal the equivalent 
of tin: inoni1>cr*s purchased interest is returned to him, 
th('.-.e societies are among (he best and safest by which a 
workman can provide forsickucHs, old age, or life insurance. 

The second and most iiiqKirtant of the agencies to which 
we have alluded as exercising of recent years an important 
inlluimee over tlie old h>c;il clubs, is that of the aililiated 
orders. Of tliese the two largest and best known are tho 
iMamdicster Unity of OJdfi'llows mid tho Ancient Order of 
Foresters. I'hich fully developed order consists, first, of 
tho primary bmnelies or “ lodges;’’ then of tiio “ districts,” 
comprising groujis of brandies associated together in order 
to Bccuro a larger area for certain forms of insurance; and 
lastly, of the ccntial executive, comjioscd of delegates from 
till! various brandies, wlio deliberate together after the 
manner of a periodical jiarliamont. Tho chief cause of tho 
KUCCC.SS of these sucieties is the popularity of their manage¬ 
ment. l.,ocal interest is slimnlatod, and many men jirefer 
entering a society of which they may not unreasonably look 
forward to becoming the responsible managers. This lovi* 
of ofiice i.s ftiiind, however, to have a tendency to the unduo 
iimUiplicalion of orders. 'J'lic founder of a new order is a 
man of murk, and if he is able to aiiiionncchis adherence to 
some jMijiiilar rule or cnslom wliicli tho original order is 
endeavouring to reform, he is almost assured of Buccess. 
It is in this way tliat many wholesome reforms of Iho Man- 
che.ster Unity have from time to time led to large secessions 
from that order. Tliero are tlnw several other orders of 
Oddfellows hesiiies the Rlandiester Unity. The members 
helung chiefly to the class of artibansund small tradesmen, 
and a a ery small jiroportiun of labourers in rural districts. 

Till* lust class of societies neees.sary to be noticed are the 
liuviiil societies, citlier IncAil or yenvral^ tho latter being in 
rcaliiy only a sjiceies of in.suraucR offices conducted, in too 
many in«;tanees, jirincipally for tho benefit of their pro¬ 
moters, and (piito inciduiihilly for that of the assured. 

The local burial sueietics had their origin in tho desire 
existing among working men, on the decease of one of their 
fellows, tocollectasmallsumforlnsfuncral and for his widow. 
'I'liey seldom retain in linnd moru than a few shillings per 
niember, but rely upon wdiat was tlie original principle of 
such societies, the power of levying a certain Kum per head 
to meet tlie necessary claims. These local societies ought 
to be, and very often are, cheaply managed, but when they 
employ collectors they to some extent exhibit the same 
abuses as the larger class, or general ” burial societies. 

The stafemciit of Mr. Tidd Pratt, the registrar of 
friendly societies, that out of 2U,0U0 societies in England 
and Wales not tw'eiity were solvent, caused tho appoint¬ 
ment in 1872 of a royal commission of inquiry on friendly 
and benefit societies of all kinds. Tlieir report was pnb- 
hbhed in 1871,and while satisfactory so far as showing the 
strong desire even of the poorest and most ignorant classes 
to try to exercise some degree of thrift and foresight, it 
at the same time re.vcalud a mclnnclioly picture of tlio 
extent to which tliese classes were deluded and plundered, 
arid it was seen that an alteration of the law was neccssaiy. 

The legislature, indeed, migliL widl fed anxious to alter 
the law, inosmueh as the then existing Act of 18 & It) 
Viet. c. 63, which governed friendly societies, was respon¬ 
sible fur no small amount of the mischief connected with 
tliem. By that Act a registrar of friendly societies was 
appointed, \iho was to be a competent barrister. To him 
the rules of such societies might bo submitted, and if they 
complied with certain technical points of law, he granted a 
certificate to that effect. This certificato was little more 
than a sfatement that the object of tlie society was not a 
si'ditiouB eiu) so far as tlio state was concerned | hot in 
advertising a society its promoters now pointed to the sym¬ 
bolic coat of arms, and paraded the fact of the rules having 
been certified by a “government ofliciaL” In tho eyes of 
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fuiiidredH of tliou.sAnds of simple unsuspecting people, sucli 
a rortificato was an unquestionablu ^oi-antee of financial 
soundness, able and economical maimgcrncnt, and absolute 
Hccurity; while, as a matter of fact, the rfjji.strar was hound^ 
on certiun furiiis bein^ complied with, to give bis ccrtlti' 
cate, altbougb ho might know that the rules lie signed 
insured rapid insolvcney and ruin. Moreover, bo iriight 
see clearly that the rules were so framed as to enable a few 
dusiguiug people to get bold of Ibo mnnagoment, to get 
the largcfit amount of plunder <»ut of llieiii for tbenibelves 
and Iboir relatives, and retain tlio control in sjiilc of the 
members, and yet the wgistiar would have no power ti 
interferH in the interest of tlic cktss who most needed the 
protection of govennnent. ratentuiedieines arc sonietimes 
hiiid to command the faith of even oduvatc*d yjcople because 
of the government staiiij); and the misleading iegulati«iu 
of a govennnont cerlineale, prn\ided by the Act of 18.‘>5, 
enabled thousands of hollow frii-n<Uy soeicties t*> gather 
niillions of credulous victims uithln their toils, all of Nvliom, 
on seeing the royal coat of armsuttnebed to the rules of 
their club, took it for granted tlial a paternal governmoTit 
was w'atebing over their interests, and that they jnigbt 
go on pa)ing their hubsniptions -with .an ea^y mind. 

The investigations of the royal comniission ]>r<»ve(l be¬ 
yond a doubt that very few indeed nf llm o2,000 friendly 

bueicti<‘H in tlio countrv w(‘r(j leallv srdveiit. The .s«)Uiidiio.ss 

• » 

or uusouiidiiesB of a hc'netit elul) is not a matter of opinion ; 
it is a qui’stiou of fact. Cliveu the scale <»f premiums, the 
conditions of inembcrshi]!, iind the advantages o{lere<l, and 
an actuary can aseertiiin at oneo nln‘l)ier it is possible that 
it can pay its way. When this test was applied to t)ic 
Manchester Unity of Oddfi-lhnvs. which is not only tlio 
largest, but one of the host organizations of its kind, it 
was found to have a defipiency of more than ill,t>00,00(). 
The cause was clear, 'rho older allowed its lodges io tix 
their own rates of payments, uml in veiy many eases these 
had been fixed at haphazard, much too low fur the bcnctiu 
promised, and had been kept low to compete with other 
bucielies. Some of the albiialed »»rdcis enforced oms rate 
<'f subscription througbunt their lodges; hut this had 
proved lubullicicnt, and in spite of nuilly excellent mauago- 
jnent they shared tlm almost general verdict of insolveiKy. 

It should be explained, however, that generally speaking 
this insolvency was actuarial and not commercial, and the 
two are widely diflerent. Commercial insolvency for u 
frimidly society really begins only wlien it can no longer 
pay its claims, and the box ” has to bo closed. Jlut It is 
insolvent actuurially from the inonuuU wlieii the value, 
calculated according to certain princi])l<‘s, of its existing 
funds.and contributions is less tliaii that of the 

present and future claims ujioii it. In oilier words, sup¬ 
posing all existing members of sneb a society to pay down 
at once all that they an* ever likclj to pay into it, and all 
existing members and other claimants lu edaim at once 
all that they arc ever likely to elnbii from it, if the total 
claims exceeded the total receipts, together with wliat may 
be in hand, tlici'o would not then be wherewithal to pay. 

Notwithstanding, tlicvefore, that in burial societies and 
in clubs promoted pliicfly by publicans, a vast amount of 
rascality was found to exist, tho insolvency from wbieb 
the great majority suflerccl was a curablo evil. Again, 
whatever might have been the motive for lliuir being in¬ 
duced to do Po, the fact remains that by means of the 
friendly societies an cnonnous nninber of people have 
adopted thrifty and provident Imbhs; and tho seeietiPS, 
however unsuccessful, represent a leading n8)ieet of the 
struggle against pauperism of the classes which are most 
nearly exposed to it. In any measures, therefore, which 
rarliament might jmss to remedy tho mischief nrisiiig out j 
of the Act of 18,05, it wa.H natural that friendly socielii s 
wbonld bo regarded witli respect and sympathy. 

By the Friendly Societies Act of 1875 (38 & 8D Viet. 


c. CO) a chief registrar of friendly soeiidlcs for the United 
Kingdom w'as appointed, W'itb asblstant nsgi^tinrs for Scot¬ 
land aud L'cland. llis duty i.s to prc]Mire and eireulato for 
the use of the societies model forms of nci-auiitK, Lmlonce- 
bhecls, and valuations ; also statistics of life and sickness, 
gathered from the returns under this and <»llier A<tts, aud 
oilicially compiled tables of contributions. 'J'liese tables are 
not coinpnlsory, but from them a 8(»cii'ly may easily see 
wlictlier it is proceeding on n sound basis or not. A 
general meeting of tlie iiumibr'rs of every irgitilerctl bociety 
iniLSt be lield once a year, at which no collector may vote, 
nor can colleeUirs be mcmlKirs of a Bociety's managing 
committee, llalauce-sbeets must be prepared, and the 
accounts must be audited every yesn*; while the a.ssets 
ami liabilities must be submitted to valuation every five 
yeais. ' No doubt thcio is a philanlliropic idea of Komo 
iciml rcmnoe.led with many friendly societies, but this is 
not all. 1*0 a vuiy great extent friendly societies are 
•msine.ss coneerns, and should be eonducled on strictly 
i)n..iness piiiiciples, and tlie. first thing necessary to 
good bnsines.H principles is a .strict svbtem of accounts 
iud audit. Tlio provision with rc.spect to quinquennial 
validation may, however, be r<*gardcd as Ujo most important 
of tlie Act. As we liave jiibt said, there is a dlsLiiiet 
business eleuieut in every fritmdly society, and as pciiodi- 
cal stockt.akiiig is an indispensable feature in every kiud 
of business, tlie legislature very wisely insisted upon 
friemily s<»<*ietie.s making it their duty periodically to 
rtain tlieir exact linuiieial po.sition. Tlie m.akiiig of 
a friendly society’s valuation is, however, when properly 
done, a matter rL'([uinng very considerable actuarial skill, 
and if sueli mi important matter were left to be done by 
person who coulil indui'e societies to employ him, it is 
not at all certain that moic barm than good would not 
arise. Accordingly the Act provides for the appointment 
of public v.iluers, to make valualiutis for whatever societies 
may seek to avail themselves of their services at a fixed 
scale of fees. The weakest pait of the Act is that Iwith 
annual audit and quinquennial valuation may be done by 
members of the society. Deeejdion therefore is still pos¬ 
sible, if designing managers of any society like to scc.uro 
tlie complicity of a couple of members. Even blumld no 
fr.and be intended, the balance-sheet and general account 
inav yet show that a society is proceeding on a wrong 
Imis, and one that ine\itably leads to utter insolvency; 
hnt althougli the registr.ar may seo this, he cannot with¬ 
hold his certificate if technical legal requirements be com¬ 
plied with. Both annua] accounts and vahmtion report 
arc to be transmitted to the n*gistrar, and copies furiiisbcd 
gratuitously to members on ajipliewition. No society may 
grant annuities or snperunnuatioiis unless its tables nro 
certified by a compctiuit actuary. Lapses are guarded 
against ns far a.s pu.ssiiilc by making duo notice compulsory 
before furfeiture of payments takes place. The registrar 
may direct a special examination into the affairs of any 
society on application of a certain proportion of its mem¬ 
bers; and bus power, under certain circumstances, to 
suspend or cancel societies. Registered societies enjoy 
the benefits of a recognized legal st.aiidUig, may sue and 
I bu sued, me e.\empt to some extent from the stamp duly, 
and may invest their funds with the National Debt Com¬ 
missioners or the Post Ofiice Savings Banks. The Act of 
1875 eonqniscd several new and excellent regulations, and 
there appears a general di.spoMtion on the part of friendly 
Boeicty managers to i-onform fairly to its spirit. 

Another weak point is that societies can be enrolled under 
the Companies Act instead of under the Friendly Societies 
Act, aud thus evade various laws. Tliese industrial assur¬ 
ance campanicit, being competitors with should be 

submitted to the same 6uper\isiou. At present they are 
practically free to do as they please, and ns a conscquencd 
spend in management sums whicli, in certain cases at least, 
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nro in<lcfcusil>l(*. Were tboy riNjiurod to giv<* policy-IioldiTH 
u <lr( ailed balancc-Blicct unimally, and to have tliuir nssijla 
and Jial'ilitios valued by a publiu valuer every live years, | 
eontributors and the public guaerally would know liow tliu 
money collected was disposed of, and wliat socielU'S were 
Rolvont. Vrieudly H<)cic{ieH are retjulreJ to fnrnisli ]ioHey- 
lioldcrs annually with a baluiKT-sbcet detailing income 
and expenditure, while industrial insurance compauit^s arc 
nut. A periodical valuation of societies and coinpaulcs, 
conducted on unifurni principles, would be of iiiiin(‘nsu 
bc'DCtil to ineinbei's. At pn-sent ono valuer gives credit for 
one percentage of prosju'ctlve lapsing, and aaollicr for a 
different one. As tlic Jaw stands eniiipanies naiy also 
practically bring .alsmt a ilisscdiition wJicnever tliev please, 
ivnd that witbout the consent (> 1 * knowlcilge of tbe insured. 
Societies, on the <d)ier liand, cannot be dissolved* exec'pt 
by the members and by eonsiMit of tlic n*gistrai’. iN'rsons 
who insure with tliese com])anios are only ])olH’y-holders, 
and liuNo no liglitor interest in tlu' funds or control of the 
jnanngfineut. 

No doubt tiicre is vastly move to be done yet before the bulk 
of our woiking populatiuii can bo traiiu-d cither to make 
Bucli provision as tlicy might for their own ncoessities, nr 
to make that provihiuu wisely. Jlut the law can neither 
force them t«> make the provision, nor impait tho wisdom 
which should make it succeed. 'J'lie law may do some¬ 
thing, science may do sometlnng, counsel, from tlaise who 
know how to give it, may do somethmg; hut llKMUaiti 
source of success must be in tl>c growth of tlieir own 
lntellig(‘nec, honesty, and nmtiial faithfulness. Nor must 
it ever bo forgotten tliat sclf-govcnnnciit implies at all 
times tlu*. possibility of sclf-inisgovcrumcut, and that for 
a people sturdy, self-reliant, and doggedly resolute like 
the Itritish, the must fruitful of ull tt^aehtngs are those 
of their own hlundins and failures. In Franco regis¬ 
tered friendly soeicdics the very great advantage 

of being provided with ofliees rent fret* in wJiich to carry 
on tiieir bubiness. It is tlie commune that Is chargcil 
with this burden, and in c:isc of inability to sup]>ort the 
C(»Kt the duty is transferred to the department. Hee also 
Annuities, Post Offu i':. 

FB.IS1NDS, SOemTY OF, the proper drsi^nallon 
of the sect of Christians who are more, generally termed 
Quakcra. The latter lilli*. is said to have been bestowed 
upon them, in tho first instance, by a persecuting justice, 
who was ndmonisliiid by the foumh'r of the sect to tremble 
or “ quake ” at the wtml of the Lord. 

OridiH ,—The founder of this soniety was GeouoJ': Fox, 
who was born at Drayton in Leicostersliiro in ltj*24. 
At first employed in tending sheep, he was afterwards 
apprenticed to a country shoemaker, wllli whom lie worked 
until he reached the age of nineteen. At this period Ins 
religious impressions were of kucIi a character that he 
resolved to abaudmi Ins trade and to give himself up to 
prayer and mudit.ition uutil he found un answer to the 
gpiritual problems that perplexed him. He fte.c(jrdingly 
tnodo for hinuielf a suit of leallier, and trusting to Provi¬ 
dence for tho means of support he commenced a series of 
long wanderings about the country, with the result that 
after much spiritual conllict aud inquiry' into the merits 
of tho diilcreut sects that had arisen in ICiigland, he 
separated himself from all, feeling that ^^noue could 
speak to his condition.” By degrees his religious opinions 
assumed a distinct form, aud in tho year 1U47, when he 
was twenty-three years of nge, he coiiimeiieed the work of 
a religious reformer by preaching at Dukinfield, near Man- 
clu'ster. He afterwords journeyed through most of the 
midland counties, his preaching everywhere causing great 
ezeitemeut and gaining for him many ct^uverts, until iu 
1055 he was l^ought to London and exarnlued boforo 
Cromwell. After hearing his defence Cromwell pronounced 
in his favour, but uotwithstaudlug this he was afterwards 


subjected to much persecutiou and frequently imprisoned, 
TJie same treatment was allotted to his followers, but at 
his death, uhlch took place at London, I5tli .lumiarv, 
IdPl. the society founded by him Imd become firniiy 
rstabll.sh(‘d both in Ktiglaml and America, aud numbered 
among its members not only the poor aud uninstructed, 
but also many from among tho opulent aud educated 
chisscs. 

T<‘hfU .—The princijial points on W'hieh the teachings 
of Fox dillVved from the pievailing forms of Cbristianity 
were Ills rejeelion of llie anthority both of tho church and 
the Iott<*rof the Scriptures ill favour of a reliance upon tlie 
indwelling and ever-piT.scnt Holy Spirit; his disvegaid of 
thPMicruineiits, of the use of all prescribed forms of prayer, 
and of any vrUvt of ministry. The ei‘ntral jjoiiit of his 
leaching was his fuller recognition of the universality c»f 
the teaching of the Holy Spirit, whose presence in man 
give.s rise to Jin inner light hn* bpiritnal discernment, aud 
!nosL of the deluils of his syslcin arc the logieal results of 
this piineiple. 

At tiic s.uue (line Fox ncccpled most of the gre.it 
fundamental doctiiiies of Christianity, and in n letter 
addressed to the governor of Barbadoes, in HJTJl, ho 
asserted most of the lielicfs eontainod Jii tlie Apostles’ 
Crceil, laying, liowever, esjjccial sliess upon the inner 
spiritual work of Christ. 

Tlie Society of Friends Iiavc never drawn up any scries 
of artieh's or creed subscription to which is required of 
tln ir members, but tlieir ])riiicipal tenets may be gathered 
from the writings of tlic founder of the society, of IfoberL 
Burclny, William I’enn, and others, and also from tho 
miiiutcK and epistles i.ssued by the yearly meetings in X..ou- 
don to the subordiuaU* mectiiiga elsewhere. There is also 
a public.'ition <*ntit]cd the Book of Christian Discipline of 
the Sc'eiety of p’rieiid.s,” which is now issued in London, 
aud whhh may be regarded almost as an olficiHl exposition 
of their doctrine.s. From these sources it may be gathered 
that the Friends believe th.it llie light of the spirit of 
Christ does in measure enlighten every man that coineth 
into the world ; that tlie elTects of the deaili of Christ are 
coextensive with tliose of Adam’s transgression, according 
to the declaration of llie apostle, “ As in Adam all die, 
even so in Ciirist shall ull bo made alive and as u cousc- 
quence thereof, that even those who have not the outward 
kiiowledgo of the gospel history may, by giving heed to 
their measure of this light, become partakers of tlmt salva¬ 
tion wbleii come.s by Jesus Cliiist. 

At the sumo time it must be observed that some eminent 
members of tho society have rejected the orthodox doctrines 
of the Trinity and the ntoncment, or at least have inter¬ 
preted tbeso doctrines after a manner peculiar to them¬ 
selves. Tbu.s William Benii and George Whitehead in 
1008 eiulcavuured to malnlaiii in a public discussion that 
tho doctrine of three )>ersuus in the unity of the Godhead 
is not found in Scripture, and one of the publicatluns of 
Penn is directed against the doctrines of the vicarioufl 
atunemeiit and the imputed righteouMie.ss of Christ. At 
A later period, about the year 1827, the American society 
was rent in two by a controversy excited by tlic teaching 
of Klias llick.s, who niaiiitained what may bo briefly de¬ 
scribed ns Unitarian view’s coneerning the nature of Christ, 
and rationalistic ide.as euiicerning Iho nature of the sacreil 
Scriptures. Ahout lialf of the American body accepted 
the teaching of Hicks, aud are iu consequence known oa 
the Ilicksito Friends, but the remainder and the members 
of the Knglibh society were led by this controversy to assert 
more strongly than over tlieir evangelical principles. 

Tho Friends generally hold it to bo the prerogative of 
Christ to call and qualify by the Iloly Spirit those wlioni 
he commissions to dechirc unto others the way of salvation, 
or to edify and Instruct believers in the faith; hence they 
appoint no ordcToi ministers, and have no theological colleges 
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or training schools for their teachers. They consider the 
instruction and cdillcatioii of their congregations to he the 
province of any person of either 6(*x who feds himself or 
herself moved by tho Holy Spirit to tliis service. As such 
have freely received the gift of tlic ininislry, so arc they 
freely to give without hire or hargiiiiiing. fair less to use it 
H8 a trade to get money b}'. lleiico they refuse tho pay¬ 
ment of tithes and all ccclcsiaKtic.'il imposts, though thc*y 
readily support such of their own nninher whose special 
gifts in tlie way of teaching have led iheiii to devote them- 
k<‘!vu 9 wholly to tliis work. F»die\ing that the true 
worsliip of God is ntrered in the inward and immediate 
iiH>ving and drawing of tho Holy Spirit, they abstain from 
llie use of all prescribed forms of prayer, and when tliey 
meet they retnain in silence nntll tliis influencti is fdt. 
They do ixit pmetiso eitlier baptism or the rite of the J<oi d's 
Supper, and they disrogurd all eoelosinRtieal fasts and fes¬ 
tivals, thongU many regard tho observance of the Suhhalh 
»is being obligatory. 

Friends deem tho taking of all oalhs nnhiwful, and arc 
spcdally j>rivilcgcd to make allinnatiou inslf-ad on entering 
Farliainent, and also, in euinniou with others, to ailirni in¬ 
stead of swearing in e(»nrts of jnstiec. Tln-y believe, ton, 
tljat nil wars .and lighting are ineonsistenl uillt pure Chris¬ 
tianity, lienco they Imve e\cr refused to hear arms c»r to 
assist in military affairs. 'I’ljey were also steadfasily opjjosed 
to human slavery, and their ethirts towards its suppression 
fonn an im])ortant y»orti<'U of Jhilish and Ameiie:m historv. 
*riiey believe marriago to be a divine ordinance, but in tbeir 
marriages they do not use the int(‘rv(‘ntii)n of a minister, 
for whicli they allege them is no scriyduval warrant. The 
Friends liavo also observed from llio earlh'st timers a rc- 
inarkuhle plainness and simplieitv in tlielr dn'ss, and for a 
eoiisiderahlc period may he snitl almost to have worn a 
speeial nnifonn or distinctive costninc. At the commence- 
iiiunt of the present century, and for many years afterwards, 
a Friend was expected to wear a suit of a drab eolour, the 
<‘oat licing collarlcss and dchtituto of buttons behind, and 
the hat distinguished by n brim of peculiar breadth. They 
have also ever been distinguished by a great KJ)hricty of 
manner, a disregard of conventional terms of respect and 
distinctions of rank, and by the use of eertaiu peeuliarifies 
iif speech too well known to net^d enumeration. Anothir 
and most important feature in the history of the Friends is 
tho abundant charity thc*y liavo ever displayed towards the 
}ioor. They do not insist, ujam the ohservanee «»f any spe- 
eitied rule as to the proportion of ine^one, v'ic., tliat should bo 
devoted to this work, but from the earliest times they have 
regarded the support of their yioorer inemhers as u duty 
enjoined by Christian love, wliilo tlicir liberality towards 
others, and their support of refonnatory and philanthropic 
work, has been <if the most praiseworthy character. 

OryaaizatioiK —lu England the alTairsof tlie society are 
conducted by means of a seiios of meetings, known us the 
preparative, monthly, quarterly, and yearly meetings. The 
first of these is usnnlly niudc up of the Friends of any given 
town and district, and such meetings take note of the births, 
deaths, removals, of the memhers, and repiirt upon any 
i’asc that calls for disidptine to the monthly meeting. The 
latter is usually a gathering of a laiger xmmher of mem¬ 
bers, and its proceeiiings ar« of a more important and varied 
character. Tlio monthly meeting Inis tlie power of expell¬ 
ing any miworthy member from the society, but the person 
thus cspellrd has the riglit of appeal to the nest quarterly 
meeting, and from that to (ho ye-irly meeting, the decision 
of tho latter being final. The quarterly moellug is made 
up of a number of monthly meetings, and the yearly meet¬ 
ing takes under its cognizance the whole state of the society. 
The yearly meeting is usually held in Tiondon after the third 
Sunday in May, and its sittings extend over several days. 
It receives reports of the state of tho particular churches, 
and issues to fheiii a general letter. 


Of recent years not only have what were considered tJie 
jicculiarities of the body t«» a great extent vanished, hut 
with the disuse of singularity in miidcs of speccli and dress 
there has been a reform in much of thomacliinery, aclmnge 
ill the polity, nml tlicre is some tendency to alteration even 
in the doctrinal views of the Friends. There is n greater 
tolerance of practices against which the early Friends 
testified, as, hir example, the payment of ministers, and a 
greater disinclination to urge their speei.al views on these 
and kindred points. Ghiireh rates having goni*, the ground 
for testimony against sneh payments has been cut from 
beneath their feet, and it is now not unfrequent for 
wi‘altliy Friends to nfinrd peeiiniaiy help to church 
Imilding. At revival missions, wlietlier held by church or 
dissent, some of the ministers of the eoeiety oee^isionally 
take part, and many of the more zealous Friends have 
organized uii.ssion meetings and Firstday or Sunday school 
leaehing agencies, in which Gliri^tian work the younger 
members the bodv have largelv engaged. The. usual 
Friernls’ meeting proceedings, so frequently aileiil, would 
for thi'se outside ,audi«*iiees be idearly unsuitable; and 
tliere is consequently ii sort <tf eom})romif'e between tho 
mode of wor.slii)) in the usual g.itlaaings of the body and 
those of other dissenters. There is fivqueut reading of 
the Iiihle, and even singing; and as regards the first of 
these prae.tiis's, the missi«>n meetings have certainly paved 
the way for its intnalnetion in tiie ordinary meeting-houses. 
Ill a in<*;isme, <‘ven the theological belief of Fricn<is has 
been draivn liy tlieso influeiiees in the direction of evangeli¬ 
calism ; ami many of the addresses given in their meet¬ 
ings are now scarcely distinguishable, except in their 
shortne.ss ami surroumlhigs, from the sermons of dissent¬ 
ing ministers. It is clear, tlierefore, that the original 
pecuIi.ariticN of doetiiiio arc held mnch more loosely than 
formerly; hut the society still tenaciously inuiutuins its 
niieient protest against war, slavery, and iutemperanee, and 
its influence is all the more puvveiful heeansc of the un¬ 
questionable sincerity of the belief of its members, and tlio 
conformity of tlicir praetiee in th(‘battle against these evils. 

'riie eficct of the alteratiuns we have indicated is a 
tendency to inerca'sc in the numbers of the Society of 
Friends, an increase wholly from without, and largely from 
tho working ohisses, nttraelod to it by its adult scliools, its 
mission meetings, and other causes. Tlic numbers thu.s 
added are chiefly sources of stiength numerically. As a 
rule tlu-y have little appreciation of those priiieijdcs wliicli 
have given to QiiaktTisni its strength, its influence among 
other religious bodies, and its still stronger influence on 
the world, (^n the other hand, they reinovo from it the 
reproach of !»cing a close and w’calthy corporation; they 
to n certain extiait popularize it, and certainly furnish it 
witli a wider ami nearer field of usefulness. 

According to recent statistics, it appears that the total 
number of members hi England is about 15,(t00, and Uiere 
are at least (JIKK) or 7tK)() persons who are regular at¬ 
tendants at the meetings though not members of tho 
society, witlniut. including tliosc attending the niis.sioii 
sendees held from time to time. The numbers in the 
Vnited Slates are mueh larger, reju hiug nearly 100,00(h 
It is supposed that at the death of Fox the society nuni- 
l>ered about 80,000 members in England, so that It has 
decreased to a a cry p eat extent. The society, however, 
has never relied for its etrength upon the nmnher of its 
members, and when it is remembered that it Inis never 
included mure than about. 200,000 adherents, it will l)o 
KOCH that the influence it Inis e5erted upon Iheehurcli and 
the world has arisen from quite otlier causes. Many thiiigs 
which were contended for by the founders of the organi¬ 
zation arc now accomplished facts, and tliuugh tlie changed 
habits and in.inTicr.s of society cannot be wholly attri¬ 
buted to its teucliings, no one can deny that its influence 
has always been pure and elevating, while tlic work it lias 
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done for the aholition of slaveiy, the roform of prison 
management, and in favour of religious equality, is marked 
Ko deeply in the history of the world that it can never be 
forgotten. 

FRIES'LAND or VRISS'l.Ain>. id.su called West 
Friesland^ tho most norlhcTly jiroviiii'e of the kingdom of 
Holland, is boniidcd N. by tho Nuith Sea, E. by (Jioiiingeii 
and Drenlhe, S. and S.K. by Oberysfcel, and AV. .and S.W. 
by tho North Sea and Zuyder Zee. Tlie area is about 
1260 .‘square miles, and tho population in ISHO was 
820,877. The suifacu, as well as the soil itself, are so 
idcntlllcd in chaiaeter wilii those of the province of North 
Holland, that tlu*iecannot he a doubt that they formed one 
and the same country anicccdeutly !(» the eotivulsion out 
of which the Zuyder Zee, which now wparutes them, arose, 
Friesland has no river of any note, excepting the Lauwers, 
which falls into the? gulf of lliat name. The other .slieaiiis, 
tho ll.aarc, Linde, r.aasscns, &c., .are broad rivulets of in¬ 
considerable leiigtliH. There are a multitude of small 
lakes, called mevren; and thert? is u largo canal from 
Uoailingen to Groningen. The principal oe.ttnjintion of tin? 
people is bn?eding cattle, growing corn, tibliiiig, and digging 
and preparing turf for feul. The agneultuial produce is 
more than adequate to its cunsunijdiuii, and some corn is 
exported. The chief urtiel(‘s of growth arc wlieat, rye of 
superior quality, remarkably fine ]3easc, potatoes, Inntkwlieal, 
and clover seed, which last Is expoited largely. Tlicie .aic 
few tnutmfaetnre.s ; they include woollen stulls, linens, sail¬ 
cloth, salt, paper, iind tiles. ^Sliipbuilding is also rarried on. 

Tho inhabitants ni‘o principally Cahiiiists. TJieir lan¬ 
guage has a greater similarity to the German than to tlio 
Dutch: in this respect, indeed, as well as in their dress and 
manners, tliey have retained much t]»at was common to 
their ancestors, the Frisians. In liu: larger towns Dutch 
is spoken. Tho chief town is LicKUWAUDr.w. 

FRIGATE was formerly used to describe a vessel of 
war of u class smaller than lim?-of-bat(l(? ships, and built 
with a view to speed and easy and rapid managemeut. 

FRIGATE«BIRD (Tachypetes or Fregatu), a g<‘iius of 
sea-birds belonging to the order Anskkkh, nearly allied to 
the pelicans (Pelccnnidse), from which family it has recently 
been separated on account of some anatomical peculiarities; 
it is now made the type of a dlstiuct family, Tnebypetida; 
or Frcgatidsc. The frigate-birds ore distinguished by their 
long and forked tails, mid the great lenglli and power of 
their wings. Their legs are short, feet small, witli dee]dy 
notched webs, and their bill has both inaiidibKs curved 
downward at the tip. The Great Frigate-bird (Jl'achypvtcs 
or man-of-Wiir bird, as it is sometimes called, 
is abundant ou tlie Atlantic shores of both America and 
Africa, and is found throughout tho tropics. It passes 
nearly its whole, life in the air, through which it darts 
with incredible hwiftness, or sails along with outstretched 
pinions at a considerable height, looking out for its prey, 
on which it descends with lightning-like rapidity and the 
most unerring }irecision. Flying iishes and iishes that 
live near tbc surface are its prey. Not content with the 
produce of its own fishing, however, it often acts the part 
of a pirate, attacking other marine birds, especially boobies 
and gannets, and compelling them to disgorge their booty. 
The frigate-bird builds its nest in companies in tali trees. 
It is alwut the size of the common kite, but the spread of 
its wings equals that of a swan. The plumage of tho 
upper surface is of a very dark brown colour. A smalh-T 
species {Tachypeiti minor) is known, agreeing with the 
great frigate-bird in habit.s, but with a mon? coudned 
range. Tho great frigate-bird will ho found represented 
in Aksrbks, Plato 1. 

FRZG'OA, in Norse mythology. See Freya. 

FRUJiED filZABD (Chluinydosaurus) is a genus of 
the order LAOsnnniA, founded upon a specimen which 
was brought home by Captain Philip Parker King, K.N., 


on his return from his sun'ey of tho intertrojiical and 
western coasts of Australia, performed between the years 
1818 and 1822. One species only is known, Chlamy- 
dosnurus Klny:!. It is i-emavkablo for an ex])unse of skin 
in tbu furm of two iiirgi? discs, funning an ampk? frill to 
the sides of the ncek and throat. The edge of this frill is 
serrated, and the wlmb? is covered by small keeled scales. 
There are j)ores on the lliighs. The head is broad and some¬ 
what pyramidal; tlie tail is very long and tapering. This 
lizard is arbun'ul in its habits. It ineasurL'S about 24 
indies frum the lip uf lb<* nust? to tbc poiut of the tail. 
Its general colour is ydlowish-biwu, variegated with 
bl.aek. The frill ajipears to be iiM'd os a covering and 
means of defence for its bmly. According to Sir George 
Grey, wlicn not ])rovoIved or disturbed it moves quietly 
about, will] its frill lying back in plaitsu]3on its bt)dy; but 
it is very irascible, and directly it is frighleued clovati*s 
tho frill and makes for a tree, where*, if ovoiiakcn, it will 
boldly dtdend it.si’lf, or eiveii assume the oflemsivt'. 

FRINGIL'LZDAS, a family e)f birds bclmiging to the 
order pAShEi:J:s, Tin* limits of this family are somewhat 
mieertain. Py some authors it is made coextensive with 
tin* division CoMinosi'iiES, iiieUuliiig all pas''tTine birds, 
presenting a decidedly ^•onie,^l form of bill. As now 
geiierally rcstiietcd it includes the birds pojjubirly kuown 
as linebes. 

In the family Fringillidfc tlie bill is generally short and 
stout, but tapering to a point; the lower nmndilde bus very 
powerful culling edges. 'I’liis form of hill is clearly 
adapted for the coiisumptiini (if seeds, wliicli form tbo 
principal food of (bcsu birds. lu the Cuossnii.i. (Loxiu) 



Connnon CroRsTull {r40x'a r.irvirostrU). 

Ibc mandibl(‘s arc remaikably curved, crossing one another 
obliquely. The feet are slender, the toes me moderately 
developed and terminated with rather slender curved chws. 
The species uf this family are small birds, and exhibit 
much agility both in hopping upon tho ground op among 
the brunches of trees and in tlight. They do not diflcr 
greatly among themselves in tli(*ir habits. Most aro 
remarkable for their skill in building nests. Many aro 
exquisite songsters, and dming the spring make our 
groves and hedgerows resrmnd with their melody. Tho 
Fringillidai aro veiy widely distributed throughout tho 
northern and temperate parts of tin? world. Tho following 
well-known birds are included in this family :-~Bulliinch, 
crossbill, hawUnch, greennnch, sparrow, chaffinch, bramble 
finch, goldfinch, c.a!ittry, aber(l«?vine (or siskin), linuet, red¬ 
poll, groBsbeak, wiiich will be noticed under their respective 
heiuiings. The bunlings uro now usually separah'd from 
this family. 

FRIS'IAKS, a people of Germany, who formed part of 
the nation of the Ingsovonus. They wuro divided into 
Frisii Minores, who inhabited tho lands north of tho island 
of tho Rutavi—tho present provinces of Obcrysscl, Geldcrs, 
and Utrecht—and the greater part of the province of 



FRITH. 


127 


i^RlTILLAUY. 


Htjllnmlf uiclnslvo of Ibo Ztiydcr Zoo, wJiJcli nt tliat time 
waf tnoBtly dry land; and the Frisli Majoros, "who 
tbc land between the Ysscl, Kms, and the oouiilry of the 
JUi'ucten—that is, the present provinces i*f ^Ve^t Fricsljind 
and Groningen. From the first until the fourth mnl flftli 
c«ntnrics, when they uppear ns inenihcis of llio ^rent con- 
fodeiacy of the Saxons, no mention of tln'iii ocenrs. Wti 
find them at this time holdin}» the, sea-coasls from the 
Scheldt to the FdlMi and Kider, wlnuce it inis been con¬ 
jectured that a vaiiety of tribes were tln-n coinim-hemled 
under tho name of Frisians. Mju»y of them thejj passeil 
over into lliitain, in coiii|iany with the Angles and Saxons, 
In Iftlfi Kjist Friesland was ceded hy Ihiissia to Ilanoxer, 
West, Friesland is a province of the kinfjdoin of Holland. 

These Filsianswcrc larj^ely mixed with the people wliom 
many call Saxons, hut who called IheinscUes Ent/llitn — in 
fact, our ancestors wlien they lived in Germany, and as yet 
had no thought, of eonquerlng Uritain. Many traces of them 
arc found in our language and our customs. One of the 
most curious of the latter is the extraordinary custotn of 
iloHOirtiH FNGTilSH, wlieu5, as explained in the niliehi on 
that subject, the properly of a man dcM’onds hy liyht to 
Ins f/ouuffeH (not to hif> oddest) son. This existed in Ihe 
‘■Thecl lands,” among llie Frieslnudeis of tin* mouth of 
Iho Fms, down even the present C'-ntury. Tho “Tlieel 
boors ” held their allotments of land under v.aiious eomli- 
tions of indivisibility, «and one eondilioii was tJiat lliey 
xhonhl descend intact to tlm youngest son, or failiu" liim, 
levert to the community. Jt is increasingly believed that 
from lliiH source tlie hliidied KngHsli cusliun is derived. 
“ Jlorough English,*’ it is uhseivahlt*, jneviiils (or pievailed) 
only in the coast-counties, uJ>ero Fiisian settlers would bo 
likely to eonu* following in the w'ake of the Englisli inva¬ 
sion. Blit (lioiigli Considerable truds, as at iluldemrre 
.and In the soulhcrii parts of Scotland, are e.leuily shown 
to have heeu colonir.etl hy' Frisians, the nnndjor of lhes<! 
])eople boro no rel/itinn to those of the Saxons, Angles, 
and .futos. They themselves claim othenvise, and in their 
legends Uengist (that is, //e////s/, llio Stallion, a nom da 
gutrre such as the Indians a*lopt to this day), the con- 
qwror of Kent, figiu‘ca as the father of their kings and the 
builder of tlieir strongholds on the Rhine. In the ancient 
fragmentary poem of “ The Fight at Finnc*sl)urg,” Innvcvcr, 
Hcjigist leads a band of Jutisli puitfes to fire llio p.'dnee of 
the Frisian king. This seems by far more probable, and 
tho other was a later legend invented in i»nU'r to grasp a 
Kharo in the famous conquest of Briluin. (KUou’s Origins 
of English History,” London, 1882.) 

The Frisian languagn is more closely allied to English 
than any of tho other Low German tongues (of wliieh both 
English and Frisian arc members). Tho literature of Old 
Frislau is preserved in documents of the twelfth and thir¬ 
teenth centunea. The Asega, a cisle of Frisian laws, bcai's 
late about 1200. Its descendant, Modem Frisian, is 
spoken in Friesland, along tho coasts and isjamls of the 
Korth Sea, between tho Weser ^ind the Elbe, and in Hol¬ 
stein and Schleswig, the homes of the ancient KngfUc, 

F&ITH or FIRTH, a term used in Scotland to sig¬ 
nify an inlet of the sea or nii eslimry. The term lock is 
more commonly used on the w ustern eorust. It corresponds 
to tho Latin jreium and to tlioy/oivf c>f the Danes and 
Norwegians. 

FRITHBORH. Sec FuANK-rr.ichGic. 

FRITHGILDS w'itc one of the early English gilds 
(or guilds), all of which involved an oath of fidelity and a 
sense of mutual responsibility. There were fritligilds, 
mcrchant-gilds, croftgilds, <Se.. The iirst-iiaincd of theso 
were for purposes of mutual protection from thieves and 
murderers. If a member were slain, tho gild and not 
his relatives inherited the wergild or death-fine. This and 
other curious provisos are found in a celebrated code of a 
London fiithgild of tho early date of Athelsl.an. The 


institution of Ibo fritbgilil is a significant commentary oi> 
tho lawlessness of tlje times. 

FRITH'JOFF’S SAGA, au Icelandic poem of grc.at 
antiquity. Fritlijotf means pearn (h'ntruj/Li'. Tho hero 
w’oos ingeborg, princess of Norway, and is favourcil by her. 
Tltc poem recounts tho obstacles which hc‘r uiifiiendly 
hiothers, including oven the niarrijigc of Iho piinccss to 
tins old King llring, tlirew in tlie way of the union of the 
lovers. Tho adventures are of tho eighth (untury, but 
tho Njiga in tho form in which vve now Imvo it is ccituinly 
iH»t ohh'r, ami it may ho later, tlum tho thirtct’iith century. 
Tegner’s “Fritlijoir's Saga ” (Sltickiiolm, IS^.I) is a nioJcru 
para]>]n.-i.so in Swedish of tlie. nneient original. It is at. 
once the most favnmito and the host of modern Swedish 
])ocms, and lias scv'cial times been Iran.slated into tlio 
J'iiiglisli laiigitace. 

FRIT'IGERN. G cncral of the Vlsigotlis, (jrganized tho 
great Wpediliou into the Eastcmi Empire wln'n tho IIuus 
ilrove th(i \ iMg<dl«s from tlicir original seat. 'I’lic Visigoths 
he led nmnhered uhimt 200,0(10 warriors. The Emperor 
\’alcns accepted tludr profl’ered ohcdi<‘iu*e, hut on the con¬ 
dition that they gave up their clilhircn, who w*to sent 
to distant provinces, lie also sciiglil to dcpiivo them of 
tiioir \vea]»uiis. but tins was e\ad«'d, a.i>. The em]U'ror 

disregarding his ]>roiniM's, the Visigotlis fcaied for llieir 
safety and rchclled. Fritigcrii fniiglit tJio battle of Mar- 
eianoj^idis, wddeli made him master of the northern pro¬ 
vinces of the empire, or what wc now call Ruimiania. lie 
then ailvninanl tf> Adrianople, and tliero on 0th August, 
.‘)78, llioroiighly di-feated and practically' annihilated the 
whole foico of the empire. At least 40,000 fell. The 
ein)»eror liimself escajicd, wounded, to a etdlago, hut this 
was set on tire and he perished in the ll.ames. Fritigern 
h‘d Ms Visigoths to Con.sl.antinoplo it.self, but was afraid 
to attack it. JIcuco he conducted them to the mountains 
and jduins of Tlnaeo, .and In-re they spread out securely, 
tlieir exlremi* pos.sessions resting upon Italy nud Iho Adri¬ 
atic. But the sagacious Friti- 
gcrii, wlio had so ably' <'«m- 
ducted tliis daiigiToiis exodus 
to a successful rlo^c, dictl. and 
in lc.'?s Ilian four years (Ii.s2) 
after tbe ICmju-ior Tlieodo.siu'*, 
by careful manageiiiciit, was 
enabled to icecive. tlie volun¬ 
tary submission of the whole of 
the Visigoths. 

FRITIli'LARY (h’ritil- 
Inxia), a genus of plants belong¬ 
ing to the order Ltmacixk 
O f Ibis genus tho Common 
Fritillavy {/''ritH(aria .1/c/ca- 
//?*/.*() is a native of Britain. 

It inhabits meadows and pas- 
turcs, and is found tlirougliout 
Kirntpe. It has tlebh-coloured 
(lowers, with numerous dark 
.and sometimes white sjiots, 

'I’he Crown Imjierinl (Trllll- 
laria iwpiriaUa) is a favonrilo 
in gardens. This genus is 
ii(‘arly allied to butli tlie lily 
and tulip. The ehavacteristics 
.are tho nodding flowers, the 
hell-stiaped eoi'iilla with a nec¬ 
tary above tho base *)f each 
segimmt, and the basi-tixed anthers. Tiu-rc an* about forty 
species, including Amblirion of North Aincricn, natives of 
tho teinperalfl regions of tho northern bemisphere. The 
species are often cultivated in gardens o:.account of their 
flowers. They blossom in April and Blav', and will grow 
in any cumin lO garden soil. 
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FRZTZLXARY is A nninn pivcn to somn Fj»i'di*K of 
Bi rnciiKLiKS belonging; to lluj extensive family Eymph- 
ali(la‘. from tlie rcseiiiblanrc in the colouring of tlio wings 
to the flowers of the plant noticed in the pr<‘ccdiiig arliele. 
Many species of fritillarics are found in liritaln. In the 
genus Arg}imi.s tljcre are six British species, in which llie 
wings ore tawjiy, with black spots luid streaks on tho 
upj>er surface; the uiuhT surfa<’e is similarly s]>otti'd or 
streaked with silver. The distribution of tins gemis is 
wide, hut it occurs sparingly in South America and not at 
nil in Africa. 'Hie caterpillars feed as a rule on violets. 
Another genus of fritillaiies represented in this country Is 
Melitu'.a. The Ihiee ICiiglisli speeies diflur from those of 
Argj'imis in the under surface of tin! wings being devoid 
of the iieautifui silver spots. 

FRO. See Fuj.yMJ. 

FROB'XSHCR, SIR MARTIN, an enterpiislog 
Englislj navjiiator, was !nu-n at Doncaster in Yorkshire, 
hut it is not known in wliat year, lie very early displayed 
tho tnlinit.s of a great navigator, and was the first English- 
man who attempted to limi out a north-west ]>asvngc to 
Ciiina. After fifteen years of eontinued di.sajijmiutinent, 
the lOarl of Warwick and others enabled liim to tit out three 
ships in iri7(I. Ab he passed Greeuwieh Queen Elizabeth 
eoimncnded them, aiul hade lln'in farewi'll, waving her 
himd to them out of tlie palaee window. (Mi tlie I till of 
Aupist he entered the. “'ll ait mnv kmnvn l\v his name, and 
sto])j)ed at variou.s islrinds. At Burelier’s l.shiud tlicy lost 
a boat and five men througli tlio treaeliery «if tiie natives, 
lie returned to Harwich mi the 2iitl of October, bringing 
with him, in token of possession, a piece of black stone 
like sea-coal, wliieli w'as snpjiosed to contain gold. A 
second I'xpedition was fitt<’d out, consisting of a queen’s 
ship ami tw'o Imrks. Tlnw sailed Slsl l^Iay, ir>77. On 
tho I'.Uh of July they reached Hall Island, in Frobisher 
Strait. 'J’liey returned to England in September. Ooin- 
iiiissiuners were then appointed to report ujion the wdiole 
ufiair, wlioso decision wn.s most favonralile. Three sliijis 
were prepared to seek tbe piLssage, while twelve others w’cre 
to proceed to the i.sland furore. Frobisher, now licuteimnt- 
gcueral, again dufiarted from Ilarwieli, on 27th May, l.h7X. 
Ore was duly collected, but the season was unfavourable 
for discovery. lb* returned to England iu October. 

In ISSiO Frobisher accompanied J)rake in hi.s expedition 
to the B'cst ladii'S. In 1688 he so distingiii.slicd himself 
against the Spanisli Annada, tliat he was kniglited on 
liourd his own ship by the lord high-admiral. Two years 
Inter ho commanded n squadron on the Spanish const. In 
iriH4 he wa.s Bciit to Brittany, in ai<l of Henry IV. of 
France, when, in an assanlt on the fort of Cniyzon, near 
Brest, ho wiia W'ounded in the hip on the 7tJi of Noveml)cr, 
and di<‘d nt FIvinouth, after safdv liringlng back his fieot. 
FROKBICL, FRIICRRICH AVGUST WILHELM, 

A faiiimis educational reformer, best known as tho founder 
of tho KiNnFKOAo rKiS system, was born <jn tlic 21st 
of April, 1782, at Obcrwcissbacb in Thuringia, in the 
small principality of Ecliwarzburg-Rudolstadt, and died 
nt Licbenstein in the same country seventy ycar'i later. 
JVstalozzi, Ilia predcci'ssor and'friend, had a fatherless 
childhood; Froebel, a motherless. Losing his mother in 
infancy he Buffered keenly the want of Ih.at mother's love, 
which Pcstalozzi received to Ids banc in such exuberant 
excess. But Froebel ahvnys attributed to bis mother the 
imaginAtive and tender loving spirit which it was his joy 
to possess, and which all the coldnesH, and wor.se, of Iiib 
stepmother was powerless to freeze. He escaped into the 
wood.s and fields from a severe fnllier, a rigid puritanical 
clergyman, and a stepmother of tlie fniry-tnlc kind, and 
nature was his chosen friend and comforter. 

At ten years flid his uncle Hoffmann in Stadtihn took 
pity on tho neglected child, and made his boylicod Imppy 
with family love and school training. But tho boy could 


not reconcile the teacliiug, wliicb was of the old-fasbioned 
sort, with Ids beloved nature. “Geography,” Jio says, “wo 
learned parrotwisc, with m.'iny words and little understand¬ 
ing: it was feuffieient if wc could name correctly our little 
patelies of eoltriir on the map. There was no link, not the 
very weakcht, to eonplc it wdtli the realities of life—all was 
in the air, without ro(tt or meaning.” Money lacked some- 
what, so instead of going to the university like his brothers, 
k'nif'drich was apjirenticed to a forester, and spent threw 
years at Nrub-aus, from fifteen to eighteen, face to face 
with nature ns in Ids childhood. “With nature and my 
malhein.'iticR,” says he, “ I was tnily happy.” But as to 
his calling, his mastiT being ignorant and careless, he knew 
little more at the end of his tliree years than he did nt the 
beginning. 

Ho nt last prevailed on the tmsteo of some little pro¬ 
perty of his nM»tlier’s to give lilm his share, and with it h« 
att»*nded the Tbdvcrsity nf .Tun:i f<»r two terms in tlie year 
1800, when he wns eighteen. His money only lasted so 
far; in fact it did not Last so far, since we learn that he 
j>I)ent nine weeks in ]irison for debts incurred for Ids 
niengro dinners .niul liis university dues—a time of enforced 
leisure wliieh be. diligently used in improving Ids Latin. 
At twenty his fatber's death threw him upon Hie world; 
and he tried accountaney and private secretaryship sncces- 
bi^’ely, to drift finally towards arehitectiire as a profession. 
Going with this view to Frankfurt, he made acquaintance, 
while giving lessons for his inaintennnce, with Griuicr, head 
of the Normal Sidiool. 

Gruiier soon found that lie. had secured a prize. Froe- 
bcl’s class became tlic model class; he felt, he s.*iy8 in a 
letter to his brother, nt oiiec in his clement when he stepiied 
before bis class of thirty or forty boys—“tho fish was in 
the water.” But tlie (pUI difficulty as to the want of eon- 
lu-ctinn between the bchool training and tin’ world of 
nature ]»»'essed upon him. Gruncr, to help bis earnest 
friend, lent him Festalozzi’.s works—a costly gift to Gruner, 
for it drove Froebel away into Iho welcoming arms of that 
kindred souk 

I’cstalozzi was at Yverdon; and Froebel having been 
nfl'erod the e.liargc of some neglected boys of the Vtm Holz- 
haaseii family, l<-ft his friend Gruner aud carried off* hia 
new pupiks in 1808 to Foslalozzi. Here ho w'orked for 
three years with growing love and admiration for the great 
teacher; but also with a growing feeling of the deficiencies 
in his method, tho want of bteadiiiess, the absence of 
reasoned system, the failure to make education grow by 
devi'lopment aj» a tcAio/e, and above nil, the absence of pro¬ 
vision fur tlm creative and formativo element of man’s 
iKiture, whereby he expresses outwardly what he feels in¬ 
wardly. Pcstnlozzi had, however, given the golden rule of 
teaching—to proceed from the cosy to the difficult, from the 
known to tlio unknown, fiiun tho simple to the complex, 
from the near to the fur, and Ihij cnlllles him to our last¬ 
ing rcHpeet. 

Froebid was quick to sec where Bestalozzi was deficient, 
but bo saw also his own sbortcoinings, and to remedy theso 
be underwent considerable privalioii to complete his uni- 
ver.sity training; and In J811 and 1812 wc find him at 
Giittingen and til Berlin. In 18HI Bonaparte tottered on 
Lis throne, and Froebel, like many anotlier student and 
philosopber, left the lecture-room for tho battlefield. 

At the close of the war Froebel, always a lover of crys- 
slals, aeeepted a post in the Mineralogical Museum at 
Berlin, aud resumed lii.s univerbily studies. He nays: 
“jR<‘tuming again to the university, I feci with increased 
force, the uselessness of learning by rote, learning from ibo 
outside; man cannot divest himself of bis mauhood—he 
must work, must act ovt his thought. Montaigne had 
said 3fi0 years before—a beam of light piorciug tho daik- 
nosH of tbo middle ages—“ S 9 avoir par cccur, n’est pa.s 
B 9 avou‘" (To learn by heart is not [truly] to loam); but it 
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was in Frocbel’s bosom that this fruitful sccil was wanned 
into life. 

Christopher Froebol, his brother, died In b'aving 
three sons; and Fiicdrich, taking charge of them with two 
otliei* nephews, felt that his timn had come at lengtl>. He 
summoned Middendovfl' and Ijingeihul, two follow-soldiers 
in the war; sud together, first at (jiiesheim and evoutually 
at KelDian. now so W'oll kiiowii through this circtunstanee, 
they established their school of the new edueatum. 'I'lio I 
pcliool hc'caniH famous, and in 182#{ I’arop, a nephew of j 
JVJiddeinlorir, joined them, and hronght with him that need- r 
ful practical Imsiiiess olcment, Intlierto Koinewjjat wanting, 
through wdiich the sidiuol lias lasted till our own day, and i 
is still renowned and flourisliiiig. Young teaehers came 
from far and near to stuily this new and faseinating system 
of education by natural deveh'pmeiil. 

Meanwhile Froebel, invited by Selinydcr, the musical 
composer, began niicw in 1831 al Wdlisau, Switzerland, 
licaving MiihlendorlVover the seluiol thus ioninled, l'r<»ebel 
nceepted an invitation by the Canton of Ih-vne to take 
ehargo of an orphan asylum at Ihirgdovf, Ho lK*gan hero 
lecturing to teachers, ainl at onu time liad as ninny os sixty 
Rtndents att<‘nding his leetures. It was Inu-e, loo, that liis 
wonderful games and <>C(‘U])ations for children began to 
take form. 

Froebel felt still unsatlslieil with what all others ctm- 
sidcred wonderful eilni’alioual results. He sought for 
bidter teaehers; and still he found, with faultle.ss teaehiiig, 
seliool-time too short to give all tlie instruelioii necessary i 
for life, lie then turned to the pupils, and perceived at 
last tlint it was quicker learniug, ind belter teaebiiig, tliat , 
was necessary. Following this new clue, he observ'ed the | 
.absolute waste, and worse than waste, the misuse of , 
the years of cliildlioood, that ehiltlliood which ho liad | 
<M>rno to consider the most valunhlo and iiniM>rtaut jsirt 1 
■<if life. 'I’ho diflicuUy was how to gain tho ear of tiny , 
cliildi'eii, and after ])ru1ungcd thought tlu* solution cami* tu 
liiin as a new revelation ; he had to approucdi tlic cliildvi'ii 
through their toys and games by means of the jmrcHt and 
tenderest influence this world yields—the mother-instinct 
•of II g»*ntle woman, Kagerly he founded at Blaukenhurg, 
in his nuti\e Thuringia, the first Kindergarten for children 
beneath sehool-age, on the four-hundredth anniversary of 
the invention of printing, in 1842, when he wius sixty 

vuars old. 

• 

The flame was thus set to the be.acnn, which soon blazed 
aloft, and eager followers in neigiibouring eonntries were 
gladly visited and encournged by tiie enlbusiastic old man. 
He returned in tbo spring of 1H47 to his beloved Thuringia, 
and settled at Uubenstein, devoting liimself as a man of 
sixty-five to the training of young girls in all the chunning 
methods which he had invented for the education of cliil- 
dren; and cheered by the friendship of noble women such 
AS the Haroiiesa von Marcnholtz-Jlillow. Through the 
influeiice of the baroness the Duke of Meiningeu gavo 
Frmbcl his villa at Marienthnl for u triuning institution. 

Prussian reactionary despotism disapproved of tliese 
new principles, and seized the opportunity of an educa¬ 
tional pamphlet by a nephew, Karl Froebel, advocating 
secularist views, to decree th(‘ aliolition of all Kindergartens 
in Prussia. In vain Friedrich protested tliat he was not 
Karl, nor shared his opinions. Tho Kindcrgaitcn w'as 
crashed out riguromsly, and Prussian authority was used 
also ill the neighbouring states to discourage the system. 
It is no exaggeration to say that this was a deathblow to 
the Tenorable cntbuslAst. A poor consolalion was afforded 
him by tho unanimous uprising of the schoolmasters in Ger¬ 
many, ill congress assembled, to do him honour as he entered; 
he could not survive tbo act of PbUistiuism. It had been 
coupled, too, with the calumnious charge of irreligion 
Against one whoso whole life was a prayer, and who hardly 
ever wrote a pagu without a reference to tho Source of all 
VOL. VI. 


goodness ami life. He died 2Ut .lime, 1852. In 1882 
the Froebel Society of Ijoudon celebrated wdtli some coro- 
nioiiy the anniversary of their master’s birth. This society 
is the recognized centre of tlio Kindergarten movement in 
Knglnnd. and was founded l»y disciples of Froebel bimsclf. 
It coulains all ilu* friends of higlii'r eclueation, and operates 
cbiefly by iuspocling Kindergartens and by providing 
annually a severe examination for Kindergarten tearliers. 
'J'wo hiieh examinations arc necessary to earn the society’s 
certifirat*', which accordingly is highly prized. 

Froebel wa.s a man over middle height, thin, and eager 
looking. His forehead was liroad, but his hair grew low 
dow'ii t<m’ards Ins massive eyebrows, decji under uhieh lay 
the largii Hashing eyes, now brilliant witli prophetic lire, 
now moist with tenderness as the spirit struggled to give itself 
cxpressiuii in words —a task which Froebel porhajjs never 
fully aceomjilishcd, his style being sometimes mystical and 
involved to the verge of uninlcllij'.ilMlity. The higli-bridged 
tliin nobc dominated the. face; the thin-lipped month was 
usually firmly closed. A pointed chin completes the 
dfscriplhai of a most .striking, if not lovedy, physiognomy^— 
one whir.b had great jiower and faseinalion over tlioso dear 
to its wearer and to whom In* was dear. He walked fast; 
when excited, ivith giant strides, lie wtmld rush across 
a field as if pos.sessed to gaze on the face of a far-otV child, 
draivn by :nv irresistible atiraeliun. This inten.so love was 
returned to the full, and he w.as to children an o)>jeet of 
adoration. AVitli men lie was often deecivi'd, fur he never 
lost the simple faith of eliildliood —he rejoiced, he jdayed 
to tile last like a child. His farouiile cit was, Gome, 
let us live for our cldldn'ii.” It is to such a man that 
we ow'e the priwless gift of the Kindergart(>ii fur oiir 
little ones. 

FROG is the common name <if r group of Amphibians, 
forming W’ith llio toads tlie order IfATUAClllA. Jlruudly 
tills oidiT may l»e divided into three groups—Frogs, Trkk- 
FiKMis, and 'I'oADs, with the first of which this article is 
mainly eoncerned. In tln’sc animals the form of the body 
is brood, ehort, and depressed; the liinbs arc four, of 
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which the hinder are far longer and more mnsetilar than 
the anterior; the head is fiat and broad, the gafie wide, 
the cerebral cavity sraail, and yet the brain scarcely fills it. 
The vertebrui arc usually nine in number; tho tail port 
of tbo vertebral eolunui is in the form of a long b(*ny un- 
M'pncnted style (wrosf The vertcbric are concave in 
front and convex behind (^pfoc(rlou«\ with the exception of 
the eighth vertebra, wluch is doubly concave (aniph teal oi«), 
and the ninth vertebra, which is conveiaiii front and has 
two convex tubercles behind. Kibs arc quite absent. The 
sternum is highly developed, and a large portion of it Is 
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often cjirtilnginouH; it rcoeivos the two clavicles flud the 
coracoid buiu's, which support the seapulrc. The bones of 
tlie forcann, radiua and w/wri, are united into The 

thumb is quite nKliinenlury. Tin* pilvic f^irdle for the 
support of the lon^ and innNerful hind Ihnb.^ i.s 'well- 
de\eKiped. The tibia and Jihula^ tiie buinss of the le<;, 
me united. The astrai/alux mnl calcurtimi, forming tiie 
ankle (tarsus), arc peutly clungatcd. The hind foot has 
five long and slender digits. 

In the frogs teeth nn* found only in the upper jnw, 
attached to the preumxillavy and nuixillary hones and to 
theyoiners. Tlie inuseular system is well developed, the 
imisclus of the thigh and leg particularly so, presenting a 
great analogy to those of tin* human subject. 

Tlje food of these reptiles <!onsists of slugs, insects, 
aquatic larva*, worins, &c-. In tiie /n>g tlie tongue |)er- 
forins a leading part in the appropriation of their living 
food. Thi.s org.an, which i.*» soft and ^le^lly. and lubricated 
with a glutinous saliva, does not rest n])on anything analo¬ 
gous to tlie hyrnd bone, hut is fixed to the inner part of 
tlie. front of tlie lower jaw, so tliat when in repose its base 
is anterior, and lis apex jKilnts towaids the gullet, just the 
icverse of the ordinary jxisition. Wlicn the animal darts 
it forth at il.s prey, it heconies consiih-rably elongalcd, and 
turns on tlie pivot of its auleiior fixture, being reversed 
iu Back a uianucr, that the buiface which uudoiuioBt 


when the tunguo W'us lying in a Blalo of repose in the 
mouth is, during this aetioii of darting forth, the upper¬ 
most; and the original position is gained infitiuitAiicously, 
when, laden uith its tiny victim, it tarns on its pivot again 
into tiie moutli, delivering its load into the pharynx. The 
rapidity with which this organ is launched fortli at insects 
or slugs is very extvaovdinaiy; the eye can seurcely follow 
the movement; the aim is never mi&scd; the prey, being 
touched by tlie tongue, adheres to it by menus of the viscid 
saliva, which is very tenacioUvS, and is shot back into the 
phaiyiix. Tlie hind legs arc much longer than tlic front 
pair, and the hind feet arc webbed. These powerful hind 
J(‘gH ar<i the chii'f organs of loeouiotiou both on laud and in 
the w'atcr, ixith in leajiing and inswimraiug; the leaping 
powers of the frog, as is well known, ai’o enormous, 
iicsjnratioii in the adult animal is chiefly carried on by 
means of two large lungs. As tlio ribs are quite riidi- 
meutury the process diflers from lliatof otJier lung-bearing 
animals. The air is swallowed down, so to sjieak, being 
taken in tlirongh the nostrils, tlic nioutli being closed; it 
is then forced down into tin* lungs. This I'xplains the fact 
that the easiest way lo sullbcale a frog is to keep its mouth 
open and let the air, which sliould enter tin* lungs, esc.'ijio. 
'i'iio deliratu naked skill cu-operalcs wilh the lungs, 
afibrding an exleiisivc surface for the m*ration of the blood 
iu the miuuto capiUaiy vessels. Thiti cutaneous respiration 
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can only take place, as various experiments tend to prove, 
while the skin is bedewed with moisture; hence the abun¬ 
dant secretion of fluid for the pur]K)se of prcseiviug its 
iicccbsary degree of huiindily; ior in hot weatlier, ev<*n 
when the fiog has no aece.'is to w’ater, its bkin is wet; 
and a peculiar sac, cn'otieously regarded as the bladder, 
serves as a reservoir of pure fluid for the .supjdy of the 
sy'Btein A>itli the moi'-rure iieeessury lo (he conliuuimce of 
the vital f>pcratiuns. The skin nut only (‘xhule.s, hut also 
absorbs wati’r. 

These animals .are g<*jicrally found in moist plae<-s, 
in the grass of meadows, and on the hanks of bti'eainlets, 
into which they coulinuully leap and dive. In sumnicr, 
during or after warm rain, they make their ajipcarauee 
in our meadows in such vast quautities, that many 
people have imagined that it had rained frogs. This is 
an ancient belief, aud is still in full credit in the pro¬ 
vincial parts of ninny countries of Europe. The males of 
Borne species, especially the edible or green frog, Iiave two 
sacs culled vocal poaches, on each side of the tliroat, which 
in general are only maujXe.sted exttjnially by the swelling 
whicJ) is prodaood in them when filled with air. Theso 
animals have a fiecullar and sonorous cry, louder and 
stronger in the species with the vocal sacs, w'hich is known 
in this countiy by the name of croaking. It is chiefly 


during rain in warm wcath<*r, and hi the morning and 
evening, tliat this iioIm) is heard, wMeli must bo familiar 
to every one. TJio croaking of frogs is not a whit moro 
musical than it was when tlieir “ hrckckekcx-koiix-koux” 
grievously unnoyed Dionysus on his passage in Cliarou's 
boat over the lake of Acheron (Aristophanes’ “ Frogs"). 
In autumn, when the summer hculs are over, these 
riuinud.s appear to lose llieir voraelty, ond cease to take 
food; and wdien the cold bcouiiic.<; more considerable, 
they protect Ihemsidves from its ligour by siiikiug into 
the mud of deep waters, or by talcing up their abode 
in holes ou the hanks of streams and dltelies. They some- 
tlmes itssemhlc In one place in such quantities ns to cover 
the soil to the depth of a foot, niul tliousauds may thus ho 
taken iu a few minutes. They p.ass the wlutiT iu a state 
of complete torpidity. In the tropics during exccplioual 
heat or drought this hibernaiion^ or more correctly iu this 
case astivation^ also uhtaiiiK. In this coiuitry they njvivo 
upon the return of spring, and emerge from their winter 
ri'troats to recomniem« a life of activity and obey the 
grand law of natui'o—the reproductiou of tlielr species. 
The arrival of the season for tliis important function is 
shown ill the male by tlie appearance of a black wart on 
the fore feet and tho belly swelling. The male frog leaps 
ou the back of tlie female, to whom he clings by the aid o£ 
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these warts on xiis fore feet Daring tliu cohesion of the 
two sexes, which lasts for a conshlfiublo period, sometimes 
for fifteen or even twenty days, tlie female commences 
depositing her eggs, which are fecumlafed duilng their 
passage by the seminal fluid of llio male. When first 
tixpellud these eggs are little black specks, each enveloped 
by a thin layer of viscid albumen, Becrotcil by the ovidui’t, 
Tliis envelope swells up greatly in the water after the eggs 
are laid, and gives rise to the glairy gelatinous mass in 
which the eggs arc for some time imbeiided. The eggs are, 
in tlie case of the common fK*g of this ciJiintry, di-posited 
nt tho bottom of the water, and then iloat on to tlic surface, 
and are left there to hab-.h by the i»rdinary Ic inja-ralure of 
the Atmosphere. The eggs contain a quantity of food 
material. Tlie rate at whicli the deveh»pmont of the em¬ 
bryo takes place varies hi uecordaiice with the tcmperatuie; 
in Knglami tho emhryo takes about a month in hatching. 
While tlie emhryo is still within the i-gg it is seen to ha\e 
a lish-llkc form; limbs arc absent, and tiic gills are rudi¬ 
mentary. The dcvelopincjit of the frog within the. egg has 
been carefully studied, and will be treated with more (h-lail 
in the article Vjsutjsi’.uata. When it emerges from the egg 
ns the well-known tadpole (see Flute Fnnus, tigs. 2 and o) 
it lias no limbs, but seems to consist of nolliliig hut head 
and tail. Respiration is carried on by means of three pairs 
of external gills (brancliiic) having llie form of branched 
iilainentfi. The heart is two-cliambcrcd, as in fishes. The 
month has a horny b<*ak adajitisl for feisling on tlie vi'getable 
matters in the w’ntcr. In aeeimianee willi these v»-gelarian 
Jiahits tlie intestine is very long and coiled; in the adult 
which is carnivorous, the intestine is redutively shorter 
and coinparutively straight. At the roots of tlie gills arc 
narrow clefts, the gill-slit.s, leading into the p!iar)iix; 
tlirough tlicsc slits passes out the water taken in at llio 
mouth. The c-\lernal gills and tlic gill-slits arc gradually 
being hidden by an opercular fold. The external gills now 
at rophy, their jilaee being luk(‘ii by intin'iial gills. Tho first 
gill-slit is still naked. Jn these early stages of the frogs 
history the large muscular tail induces vigorous loi’oTtiotion. 
It is some time before the logs uppiw; the hind pair appear 
first, owing to the fore pair hc-ing hitUh'n under tlie oper¬ 
cular mcinbranc. As time goes on the limbs increase in 
size and the tail decreases, being gradually alisorhed. Tlie 
hmgs arc developed and the heart becomes three-chambered. 
Tiie liorny beak is lost and teeth are devtdoped. The niii- 
inals gi’ow very rapidly, and soon L-ave the water for the 
dry laud and assume carnivorous tastes, feeding on wonns 
and insects. 

The skin of frogs is usually quite naked and smooth; in 
tlie genus Ccratophrys (fig. d) bony pl.ites are devehiped 
in the integument, and the upjier eyelids present tho ap- 
pcoi'anco of short slmrp-pointcd horns. 

The Common Frog (/?a«a iempm’ana) is the only species 
of frog indigenous to Britain. Though now plentiful in 
li'cland these frogs are not natives of that island, but were 
introduced about tho beginning of tho eighteenth century. 
This frog is tolerably abundant tliroughout all I.iurope, and 
lives much on land during tho summer season, in this 
country it is found in moist meadows and gardens; and 
while- the Green Frog (AVma escul^nta') rarely forsakes tho 
water, this species innst bo songlit for among bushes and 
long grass, oven a long way from the ueiglihourhiiod of 
streams. The male does not posKcss the vocal sacs, and 
from its not, in consequence, having such a loud crouk, it 
has been sometimes called tlie mute frog. It dues, how¬ 
ever, emit this sound, but chiefly when under water. TJio 
common frog is of a brown colour, indliiing moro or loss 
to yellowish or reddish-brown ou tho upper side, spotted 
irregularly with black, brown, or brownish-gray, with trans¬ 
verse bands of tho same colour on the legs. The under 
surface is yollowish-white, sometimes with spots similar to 
those on the back, bat smaller and fewer. One of the most 


characteristic marks of the Bpecaes is an elongated patch of 
brown or brownis!i-hhi<'.k behind the eyes on each side, and 
extending from the eye to the shoulder. It Is from this 
distinguishing maik that it has obtained the name of tem~ 
poruruty ill allusiuu to this ]mtcli on t)ic toinploK. I'his 
speciua has a very wide disirilmtimi, lioing found in tho 
temperate regions of both Jumiisphcres, and extending in 
Asia as far us China and Japan. 

The ICdildo or Gieeii Frog {liana c^rulonta^ sec Plate, 
fig. 1) is rather larger than our common frog. It vurios 
very much in colour, neeording to tlic locality iu which it 
is found. In general llio upper parts of the body are of 
a buauliful green tint, irregularly marked wdtU brown or 
blackish spots or patches of nearly equal size, the limbs 
being marked transversely with bauds of the same colour. 
It dill'ers from the preceding species in wanting the dark 
mark extending from the back of tlic eye to the .shoulder, 
and in having thiue distinct iiJin*ow hands, of a fiin* golden 
yellow, running down along the back. The male is dis¬ 
tinguished by having a vocal sac ou each side, beliind tho 
angle of the mouth. When filled with air in the ae.t of 
ori>aking, they hrcoiiK5 large mid globular, standing out, 
one on each sitle of the head. The edible, frog is essen¬ 
tially aquatic, in its habits. It is tlio common frog on Iho 
Continent. It was first observed in Eiiglaud in a fen in 
Cambvidgeshiic in 1843; it is not, however, indigenous 
to this country, but has been introduced from the Conti¬ 
nent. It has a wide range, being found throughout Em*ope, 
in Northern Afrlea, Persia, China, and Japan. As th® 
name denotes, this s])ecies is used as food. In France and 
some other parts of Kiirope the Jiind legs are dressed like 
fish and served with wine or wliite sauee, and arc regarded 
ns a great liixuiy; the flesh is very delicate, and resembles 
tliat of u rabbit or eliieken. I’lie Bri.T.-FROO of North 
Anierlea {Hana pipifn/t) is renmrkahlo for its croaking 
powers. Many other species of frogs are found in diflbrent 
]>arts of the world. None arc found in oceanic islands. The 
TiiKK-FiuxiM {flylidiry fig. 4) are noticed separately. 

FROG-FISH. See Anci.ru. 

FROG-HOPPER. FROTH-HOPPER. CUCKOO* 
SPIT, are coiiiiiion names for the insects whose larvm are 
ahuiiilaiit on pbiula wirrounde*! by a frothy substance 
whieh tliey sf crete. 'i’hcse insects form tho family Ccr- 
copida?, wiili h belongs to the Homovticka, a suborder of 
iiisCLtfi which also includes the Cicadas and lantern-iiics. 
In this family the hind legs am elongated and admirably 
adajited for leaping. Thu head has two ocelli. 'Pho 
antemuv are bhort and coniposcd of three points, I’ho 
up]KT wings are leathery. The frog-hoppers, tho perfect 
insects as well as the l.*m*£r and the pupoj, live on trees, 
shrubs, and plants, on the juice of wliicli they feed. The 
frothy secretion resembles saliva; the popular beliefs con¬ 
cerning it are exprcssi'd in the various names given to 
these insects. It is secreted by peculiar organs in the tail 
of tlie larva. This exudation protects fixun tho heat of 
tho sun the soft body of the larva, whieh but for this 
would soon shrivel up; and also conwals it from birds and 
many insects, wliich w’uiild otherwiso prey upon it. Not¬ 
withstanding the concealment, w'asps often get at^ these 
larviD and carry them ofl*. Tho frog-hoppers are distributed 
all over the world. Some of the exotic species am large 
and beantifully marked. Of the typical genus Cercopis 
there is only one British sjiecies. The frog-hopper most 
common in this country is Aphrophora spnmnria^ which 
especially haunts willows. It is about half an inch in 
length, of a hrownish-gray colour. A hiniiller species, 
Aphrophora hifati'intay abounds in gardens, infecting par¬ 
ticularly rose-trees. 

FROISSART, JTEAH, a celebrated French poet and 
liistorian, was horn at Valenciennes abofft the year 18^7. 
He was tho son, as is conjectured from a passage in hU 
poems, of Thomas Froissart, a herald-painter, no inoon- 
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fildcraLli; profussiun in Ihe days of cijivniry. He V'rts 
I>r<iTi‘;lit up for tlic cimrch, received a Icarne'd educalioii, 
and Inutamc an ecclcsiuatie. At tin* of twenty, at the 
eonmiand of hifl “ dear lord and master, Sir jfob-rt of 
ICainur, lord of Beaufort,” lie hepan to wrili* flic Ilir'iory of 
tlic Frencli wars. TJie jieriod from J:i20 to was 

cliieHy filled up from llin Cliroideles of .fi'jin In Bel, canon 
of a confidanl of John of liaiiiauU, and praised l»y 

Froissart for his dtli^oure and aernracy. The reiuaiiulni, 
up to tlic year 1400, was the josulL of his own ob.sorvaliim 
and ktiowlcdi^e, dc’ived in /p’eat part from liis nelual pn*s- 
onct< in or n<*ar the seeiH's lie de.'»eiii»<*s. TJju valim of 
finch a hook from a man of sneh aliility In rejinniuein;' I 
wliat lie saw is of course very irreal. Iln cainn to lCii;;laiul ' 
in the train of Diilijipa of Hninault, the adniirahic wife of j 
Edward III,, and acted as her secretary. In 11100 lie was 
at Bordeaux, at the tiino of the birtli of the Jllaek JVinee's 
son, aff(!rwnrds Khi^ Rieliard II. Ht> suflered imieli in 
IJO!) liy the loss of his patroness, the Queen I’hilijipa. 
JIavin*' obtained the livin'' of Lestiiies, I’roissart returned 
for a time to his ow’n eomitiT; hut lie w'us soon wandering; 
again, and became si'cretary to the Duke of Brabant, wliosi* 
Kongs, iMe., willi Some of his own, I'nossarl eolleeted into i 
a kind of romance, railed “jMeliador,” The duke il\in;c j 
ill 11184 I'Voissiirt obtained another patron, the Uounl of 
Blois, and was sent by him to the couit of (ias!<ni dc I'oix, 
purposely lo enru-li iiij hi^-lory, FroKsarl’s nanallve of 
this visit is one of the tikisI iuteiestiiigihinirs in lileiatme. 
In loP.o he was again in JCmiland, and hi tin* eoiirt of 
UicJmrd 11., from whom lie r(*(*«-ived a sli\cr giihlct con¬ 
taining a imudred it)|]bles, and W'ho.sc fate formed tin; 
tragical subject, of Froissait*s last laliour for his history. 
Ho is snpjmscd to have <!ied at t'himay, W'here a benefice 
had been given him. '1 lie ex.aet date of liis death is 
unknown. 'I'lie best Kiiglisli translation (»f Fioissart's 
■Ohronicle is that l>y Lord Berners (lb2.‘i-‘2(), repihitetl in 
1812). Some splendidly illuTninah'd iiianus<-ript copies, 
quite or nearly eonteiii]K»rarv, are in the British Musunm. 

FROME, nr FROME SELWOOS, a busy and ])rus- 
porous market-town and pailiaincntnry borough of Eng¬ 
land, in llie county of Somerset, 12 iiiih’s S. from Bath, and 
1 (IG from London by tlie Cheat Western Ilailw.ay, is situated 
partly in a deep hollow and jmrtly on an irregular ueclivit}', 
on the western side of the river Frome, over wliieh is a 
good stonu bridge. The town is irregularly built, and tlic 
streets, exi'.e]»t two which are tlie great tliorouglifares, are 
narrow, “dividing and contracting as they niii u]» the hills, 
like lliH tributaries to a stream." The river is lined with 
fulling, rolling, and other mills. Frome has long been 
celebrated for tbe excellence of il.s ales. There arc some 
large nstablisbmcnta for the Trianufaetiiie of w'oidlen cloth 
and silk. The maikct-liouso is of modern erection. Tho 
parish church (St. John’s) is handsome and spacious, with 
an einhnltled tower, surmounted by a spire. At the east 
end i.s the tonil) of Bishop Ken, one of the seven pridates 
•committed to the tower by .lames II., and autbov of the 
well-known ‘‘Morning and Kveuing Hymns.” There arc 
fieveral other elinrchcs, chapels for dissenters, banks, a 
haudsonSe pollen station, meclianies’ hull, a museum and 
library, a school of art, &c. 'I'lie free grammar-school is 
of the foundation of Edward ^'I. There arc asylums for 
tho maintenuneo, education, and npprcnlieiiig of poor girls, 
a charity school for boys ft>r the same purpose, and w'cll- 
ondowed almshouses. Sclwood was ]iart of Woodlands 
Forest. Four miles from the town lies Longloat, in Wilt¬ 
shire, tho beautiful seat of tho Manpii.s of Bath. The 
borough returns one member, the privilege having been first 
conferred on it by tlic Reform Act of 1832. The number 
of registered electors is about 1400, and the population 
In 1881 was 08^. In 705 a monastery was built here by 
Aldhelm, kinsman of King Inc. It was aftcrw'ords de¬ 
stroyed by an inroad of the Panes. 


FROXDE (Fr., from frondenT^ a dcclaiiner ngninsfc 
government), tlic name of a political faction in Franco 
duitiig the iiiiuority of Louis XIV., which was iiostile to 
the prinm minister, Cardinal Maznrin, and to llic queon- 
I regent. In eou'iequciico of a quarrel with the Farliament of 
J Baris, on the huhject of some taxes, the cardinal ordered 
i the arrest of the president and of a coaneillor in August, 

I 1(148, when a civil Avar briikc out. Among thy leaders of 
' tlio Fronde weie ilin didics of Beaufort, Nemours, and 
Vciuloine, Marshal Tureime, v^e.; and they were sup]>ortcd 
by Hie Barislans, Avbo erected liavriendcs across the streets, 
.‘uid oblig<‘d the qm-en to liberate tbe two mein!n‘rs. Tliis 
was culled “tlie il.iy of the buirieadi's.” In Jannarv, llMP, 
the queen-regent, and tin* yoniig king removed to St. Ger¬ 
main, and left 1‘uris to bo blockaded by tin* I’rinee of 
ComliL Mazai'iu was outlawed by the rarliameiil. AHct 
some ligliling a truce wjis made and tho king relurncal to 
I’ari.s. lu the provinces the disturbance continued. In 
IGoO the qucen-re'^'Ul. mail(' her peace Avitli som«' of tJio 
Frondciir leaders, and arrested tbeI’rincesConde .and Conti, 
wIkmi Marslial Tureime and others raised a new and inoic 
seiiuiis revolt, which lamtiuued till 1053, when Tureniii} 
iiegoliateil and Mazarin returned in Iriuinph. 

FRON'TISPIECE, the front or principal face of a 
building; the froiil-viiw; anythingsecn in or at Hie fr»mt, 
Jnlmson say.s, “Id quod in fronle coiispicitur;” hence, 
by a iiicta]))ior, tiie term is most ii&ualiy employed to 
describe Hie engraved title of a Ixiok or tho ]irint which 
faces tlie title-page. It should of course hv JronthpU'e^ 
and the present corni 2 )tion i.s a favourito example of 
F< ) I. a - irr V molog y. 

FROST, HOAR. See TTo ^u-rno.sT. 

FROST-BITE. Tlic elb-ets of seMTc cold are sc.arccdy 
less dangerous tbaii those of lieat, and in Arctic regions 
very severe eonseqneiiees icsult fiom frost-bite. Tbe part 
of till* body thus alleeted heeoiiies first Iduc and swollen, 
tlieii of a tallowy whiteness, and if not judiciously treated 
it luins black ami becomes morlilied. In Britain aggra¬ 
vated cases fiehbmi occur, but in «*ountrieK noted for great 
winter severity of eliinato tingers, <‘ars, and toes aro not 
unseldom lust from tliis (‘ausc. In this country tlic most 
common etTeet of frost-liito is that knowm by Hio nauiii 
of CiiiMii.AiN. ’J'he treatment of frost-bite consists in 
restoring the circulation to the part by extremely slow and 
gradual means, Avhicli is best cllected by means of friction 
at first with snow, iben with ice-cold water, and then with 
water at the ordinal*}' tcmperalnre. As si*nsalion is restored 
a pow’crful tingling is felt, wliich is folluweil by heat aud 
inllamniatiun. I'lic patient should lie kept from the hru 
and from artificial lu-at until sen.sation and colour aro 
fully restored. It sliould he reniemhcrcd that tho too 
sudden npidicatlon of heat is one of the principal causes 
of cbitbbiins. In nddillou to its local efiectK severe cold 
has somcHiues tho efTect of depressing tlio vitality of the 
whole body, jirodue.iiig a feeling of drowsiness and insensi¬ 
bility wliicii, if yielded to, is generally followed by death. 
When this result of cold is observed every effort should be 
made to rouse tho energies of tlie patient, and to keep him 
uwako until slicltcr and ui<l can be readied. Where in¬ 
sensibility has set in, moderate waiTuth and energetic 
friction are the best means of restoring tho suspended 
vitality, and artificial respiration may be had recourse to 
for tbe same purjiose. 

FROTH-HOPPER. See F roo-itoi*]*kr. 

FRUC'TIDOR (literally “ fruit-inoiith ”) was the nam^ 
given in tlic republican calimdnr of tho Frencli Revolution 
to tho period included between the 18tli of August and 
the Kith of September. See Calekdar. 

FRUIT, in botanical language, significii that part of a 
plant in Avbicli the seed is lodged, whatever its size, colout, 
or texture may he. so that the secd-liko grain of a aage, 
the grain of com, the nut of a clicstnut, the dry capsule of 
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a lil.'ic 'buKlt, are aa mucli fruits as those of a pctach, an 
apple, or a piao-apple. The fruit niuy consist of the single 
mature ovary or of 8over;U ovaries, of the ovary with calyx 
or other pai*t attached or of uu iufloi'csecncc when the parts 
have bocoiue comx>actcd. 

The simpler forms result from a sinf'lo pislil. In these 
the ripe ovary is the wcd-vessel or jjericnrp. Alterations 
take place during the maturing of the pistil. Thus tJio 
ovary of the oak contains three cells with two civnles in 
each, hut the fruit coiilainH only one seed in a single e<*ll, 
the rest Jiaving bcconio aborted, Ju llie apple the calyx 
adlieres t«> the ovary, and becomes part of llic fruit. 

The pericar]) may remain h*af-lilve, as in the pud of tlie \ 
In stone-fruits, such us the jjlum, the pericarp is 
diUcrcntiatcd into three. ln}i‘rs; the outer or skin is culled 
the epiearp, the flesli of the jilum is liu' nu'socjir)), nml 
the inner layer or stone is the pulameu. The opening 
of the pericai-p to disclurgo the wed ib e.dletl the 
UkI!TSOKX(’E. 

In the ordinary ^icceplalion of the term the word fruit Is 
<‘Nelusively ajiplicd to sccd-ejuses ^^hieb are eatable*, and 
gi’Oeially to such as rc([inre no pieparatiou to lender tlicin 
lit for food. Tlie species t)f cuUi\atetl friuls me,numerous, 
and must of those of the temperate regions have l>een in¬ 
troduced, at one peiital or anollK-r, into llritaiii. Tiny arc 
licaily all notieeii in special nitiele''!. 

A/>pl('s arc the most nuinen.us class in cnltivalhm. 
It has been cojjjeclnrctl that they ueie bi(mgbt to this 
country by tlie Romans; but it is duuldfnl uJictber the 
varjctics then hilrodiiccd nonhl succeed in this cliinate. 
A Imidier t»ice<l, it is nton* than piobalile, uas iu(iodin*ed 
hy the Kormans, espivlally of sueli as were .suitcil for tho 
inaimfucturo of ciilci'. 

Of the varieties of pcors, fi-w till lately haic oilginatcd 
in this country. Most of the kimis in former cullivalion 
were from I'r!iue<*, but they gciieially lenuiicJ the ]irol{‘e- 
tion c)f walls. The greater inteieourse with the Continent, 
conseqiu-iit upon the cMablislmicnt of peace iii 1816, led 
to the introduction of a number of new and hardy varieties 
from lielgiuiii, where their euUi\aLion is ulleiuled to with 
great assiduity. These new varieties, with some of etjual 
merit, and even superior lumliness, lalsud within the hist 
few vears, now comj»ose the priueijial part of the most 
select lists, and are at the same time rapidly excluding the. 
old French varieties from cullivalion. 

Cherriesy it is said, were first cultivated in this country 
at Sittingbournc, in Kent, where they arc su)>pos<'d to haie 
been introduced about tlic lime of llcniy VIII. That 
county is still famous for a soil called the Kentish cherry, 
identical with some of the varieties of the .Moutinorcney 
cherries of the Frencli. They uio round, bright red, and 
acid, and innch used for pies. 

Apricots in cultivation are of few varieties compared 
with any of the preceding kinds of fruits. The apricot 
blossoms earlier than any other fruit-tree cultivated in this 
country. In consequenco of this its blossoms, particularly 
in the case of young tiees, oie cxtmneJy liable to drop 
off In setting. 

Peachea nnU nectarinea require the aid of a wall to hrinj 
them to perfection in this climuto; and in the more northern 
counties of Britain the protection of glass is also requisite 
They rank among the kinds of fruits which are considered 
of sufficient value to bo forced. 

The best variety of tjuineva is tlie common one. The 
Portugal quince is distinct, but its fruit does not ripen 
BO well in this climate as the common one. Its wood, 
however, swells more in conformity with that of the pear, 
and it tberoforo is preferable ns a slock for pcar.s. 

The principal varieties of the medlar are tho largo or 
Dutcli, the upright or Nottingliam, and the stonelcss. 
The first is esteemed for its size, and sometimes fur the 
form of the tree, on account of the rustic crooked appear¬ 


ance which it assumes. The .second is of hotter quality as 
regards flavour; tho third is small, without stuues or seeds, 
and keeps longer than tho others. 

The mnlbcrrtfy originally introduced from Asia, succeeds 
well ill tin* south of Kngland, but in the north it requires 
a wall. The fruit is inu«!h esteemed for dessert. Tho 
leaves are sometimes used in tint suutli of Furope to feed 
silkworms. 

Jlnapberrlea etmipared with many of tho fruits men- 
tioneil above, difl'er little in their eljuructer as »-uUivuted 
varieties from that of llio hot-anioal stieeies, Jiiibns Uheuay 
from which they have arisen; for instance, tin* difference 
betwecMi the wild sloe and tho greengage is very great, 
whereas the wild insjtbciTy growing in the woisls differs 
only slightly in tLivour, and not widely in size and form, 
from those cultivated iu gardens, 

*S'(rawbi.rj'ifa Imve been con. klcrably reducotl in regard 
to the jiumber of varieties iu euUivation, by the intro¬ 
duction ot good \arieticb. 

(irapfa are Imnight t<t high jievfeetion in tins country 
by the aid of hothouses. In favourable situations sonio 
kinds ripen jwetty well, even nn wall.^, in good seasons; 
but open viuevard cultur** is uol ]>raetised to any extent 
in Ihigland at the jnesent time, nor is it likely ever to 
become piofit'ible. 

Tim jif/ iu some p/irts of Ihigland bears iu the o]»cn 
air, but. in rirder to insme its doing so a warm, or inoro 
bliittly s})r-akiug, a dry Mibsoil is absohilely necessary, 
whether it be giown ns a stamlard in tlie iqieu ground or 
against a wall, or forced under glass. Figs succeed well 
in .Sussex, where the subsoil is chalk, and the rain passes 
offa.s il, fall.*:. In prejmriiig Iwirdcrsfor it flic wliole should 
bo composed cif sueli niatoriala as are ]*enions to water. 

(louMljirnea aie bi'ougbtto greater perfection iuRritain 
than in any otliev country. 'I’bo varieties are mimerous. 

'Jbo varieties of vurnnita preferable lor cultivation aru 
very few. 

FRVIT-BAT is the name given to the species of tho 
family Fterotiida*, a family quite distinct from other Imls 
loth iu hutiils ami struelure. The distinction is so well 
maiked that it is usual to give this family the rank of a 
suboidor under tho liflo Mogiiehiropteia (great bats), 
all the other families fulling under tlie suborder Micro- 
ehiroptcTa (small bats). Tlicse bats, as their name 
denotes, feed on fiuUs. They .are usually of large size. 
Tlieir heads are elongated ami hairy. Tho molar teeth 
liavo llaltish tubercuhdod crowns, with » central longi¬ 
tudinal groove. 'Die cars are not fuinibhed with a iratjuay 
tlie little Jobe guarding tho inner ear so well developed in> 
SOUK* bats. The forefinger eonsists of throe phalange.H, 
tho last of which is gemTally armed with a claw, Tho 
tail is frequently wanting, or, when present, veiy short, 
the abrogated inteifemornl membrane being represented by 
narrow folds connected with the inner margin of tho legs, 
Tlin pyloric extremity of Iho stomach is generally greatly 
eluiiguled. These huts have a wide geographical distribu¬ 
tion over the eastern hemisplierc. 

Tlie typical genus PtcropiLs inclodes more? tlmn half of tho 
fruit-bnts. Forty-one species have been lic.scrlbed. They 
ai'o called flying foxes by tho Kurupeati residents in India 
and elsewhere. The largest species is tho Kai.oxo 
{Plerapua edufis)^ a native of .Java; Iho body is U feet 
long, while the expanse of the wings from tip to tip is 
5 feet. In the genus Ftcropus the tail is entirely absent, 
tho muzzle is long and pointed, and the tongue is of 
muderalu size. The detitul formula is 

, . 1-1 3-.'J 2-2 

a* . PW* TT^' fn. .7*., =■ 84. 

This genus has a very wide geogriipliiea^distribntion. Tho 
species arc pai ticulai ly abundant in Australia and tbo Malay 
Archipelago, oud extend through Boutbern Asia to th« 
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Seychelles Islands and Madagascar, Ko species are found in 
Africa. I’lie Tmlian Flying Fyx(/Vcro;;ws iuerUnK\ inhabit¬ 
ing niust ])urts of India, is one of the best known (d this 
gfiiUH. These huts, like the rest of the family, feed on fruits, 
iK'ing csj)f*cially fond of figs and almonds. Of their moral 
character it is impossible to sp(*!ik ^ely highly, fur accord¬ 
ing to Mr. Francis Day they “often pass tiie night drinlcing 
the toddy from tlm chatties lii the cocoa-nut trees, whicli 
rcKuUs either in tlieir returning liomc in the early iiiovning 
in a state of i*.\treme and riotenis jnluxicati<ai, or in being 
found the next day at the fuol of the trees sleeping till* the 
cllects of their iniilnight dehaneh.” The flesh of this bat 
is said to he delicate*, and is often eaten in India. 

The genus Cvnoiucleiis extends into Africa. One 
species, (Ufnonyrierh ivduptinca^ is found in the ehamhera 
of the pyramids and among ruins In Egypt; it lias long 
been an iiiliabitaiit of that country, being frequently repre¬ 
sented on Kg}*ptiau monumenls. This gemis lias a short 
tail. The most important giaiera of fruit-bats besides 
those filready mentioned are:—I'qiomophorus, Oynoptcrus, 
ITarpyia, Ccplialotcs, Nolopleris, Eonyctcris, lilacrogiossus, 
and Mclonycteris. 

FRUIT-PIGSON (Carpophagal, a genus of Puikoxs 
found ill India, the Malay Archi])el:igo, and Australia. In 
this genus the hill is short, curved, broad at the base, and 
compressed at the tip. The taisi are shoit and strong, 
having plumes below the heel. The middle toe is much 
longer than the sido ones; tin; side loos an* n(‘arly uipial. 
Tlio wings liave Iho third and fomlli quills longest. The 
tail is even and broad. As an example of tliis genus tlio 
Maguitlccnt Fruit pig<‘on (^Carpajihapa inatpiijiva) may he 
taken. This bird, one of the most sjileiidid of its tribe, is 
found abundantly in tin? south-eastern parts of Aiibtralin. 
It measures about 1(1 inches in length, and hostile head 
and nock of a delieato pale pay <‘olour, and the w’holo 
of th«»upper surface and wings rich gt>lden-groen, with 
bright yellfjw palchoa upon the greater wing-covials and 
tertiaries, forming an irregular band across the wing; tho 
tail is bronzed green; fnan the chin a decj) purple line 
passes down the centre of tho throat, and joins a largo 
p.atch of tho same rich cidoiir, wbieli ocenpirs tho hrousL 
and holly, aud is followed behind by a hand of oiange- 
yellow covering the lower }inrt of the Hanks, the vent, aud 
tho thighs, while the under tail-eovorls are groenish-yoUuw. 
It is a shy bird, but has a hoarse, loud, aud monotonous 
iioti*, by which its preseucc is often betrayed. Its fotal 
consists chiefly of w’ild figs and the fruits of palms, in 
suarch of w'hiidi it passes nearly the whole of its linio ou 
trees. 

FRUIT-TIRADE* Tliis trade comprcIieiidH both fresh 
and dried fruits. \Vc have no means of ascertaining how 
much fruit is cultivated aud eaten in this country, but 
all grown here is consumed at home. Tlui readiness with 
whieh peilbhahlti goods can be eariied tu tho best market, 
by means of rapid locomotion, Ims, in combination witli the 
growing depression of ordinary apiculture, led to a large 
inci'caso in tho trade and in tho attention ])nid to the culti¬ 
vation of fresh fruits. Tlic chief frnit-growing coUDtj|S of 
England are Hereford, Dovon. Somerset, Worcester, and 
Gloucester. Alwmt 21,0(K) acres are also d(!Voted to Jfruil- 
growing in Kent, Oiirnwall, Surrey, and Lancashiro, on 
wJiat may ho eallod the market-garden system. Slraw- 
ben*y fanning lias become an extensive business in Scotland, 
especially on tho Muir of Blair, near Cupar-Angns. Tho 
returns from fruit-growing may ho eonsid'-red very fair, 
and tiio snpply at prcbciil considerably falls short of (ho 
demand, while tho increase of and improvements in tho 
methods of presciTing in large quantities havu removed 
one of the chief cluniciits of risk to a fruit cultivator. Tho 
chief place for th^ sale of fresh fruit for London consump¬ 
tion is Covent Garden Market, to which the many square 
miles of market gardens iu the country suburbs contribute, 


.as well as a daily supply brought in by the varioua rail¬ 
ways, Oranges, lemons, and pine apples arc Iwonght in 
swift vessels irom the countries in which they are chiefly 
produced, and .are generally consigned to inercliants iu 
the iieighhomhuiMl of the Custom-housc, who supjdy the 
markets, fruherers, and street dealers. Dried fruits com¬ 
prise currants, figs, raisins, &c. They arc grown chiefly in 
the countries bordciing on tho Mediterranean, and are dried 
before exportation, 'i’hc customs duty on tho three kinds 
named, as well as on prunes and French plums, is 7«. ])er 
cw't. All other kinds an* admitted free of duty', 

FRUITS, PRESERVATION OF. Tlie apple and 
the pear, two stajde fruits of this country, are of so much 
importance to great numbers of persons, that we purpose 
giving some information as to the best means of preserving 
tliem diirliig the autuiiin and winter, it being aii object <jf 
some moment to be able to pi'oloiig the duration of these 
fruits even for a single month. 

A few early vnrieti<*s may he eaten fnim tho tree, or 
wln-n rceently gathered; but the greater and by fur the 
most valuable portion require to bo kept for some time, 
until they' aiitjuiru a proper degi'ce of mellowness. Thus 
most pears are extremely hard when gathered ; some even 
remain so during the winter, and only becomo melting, or 
of a buttery consistency, iu tin* sjiring, Apjdes, although 
it is their pro]ierty to reiriain a long time nearly as crisp as 
when gathered, yet are at first too aeid for the dijsserl, and 
require to he stored iip iu the same manner us pears, until 
their jniiies a<'<jnire a ri«-h sugary flavour. Many varieties 
indeed peniianenlly retain their acidity, hut such are only 
projHjr for culinary jinrposcs, for which indeed their brisk¬ 
ness r<‘iider8 them clippble. 

With regard to the gallieiing and storing of apples and 
pears, having in view their nmst perfect preservation, it is 
necessary that the gathering should be performed iu all 
cases wlicn the trees and fruit are perfectly dry. 

Tlic treatment of the fruit after gatlieriiig is by no 
means uniform; some lay it directly on the shelves of tlie 
fruit-room, or wlicrevcr else it is intended to remain till 
fit for use; others cause it to undergo a process of fer¬ 
mentation, called sweating, by throwing it in a heap, and 
covering it with some dry subst.aiice, generally straw; iu 
some instances even blankets have been used for this pur¬ 
pose. After it has perspired for ten days or a fortnight, 
it is spread out at a time when the air is diy, in order to 
exjicdito the evaporation of the moisture. All unsound 
specimens, or even such as are buspeeted of being so, are 
tlien scpaiatod. In the case of particularly voluablo soiTs, 
it lias Is'cii recommended to wipo off tho moisture with 
flannel; but this jirocccding is not advisablo. Tho inodes 
of storing are so widely difTereiit, according to Uie circuin- 
slances of the individual, that wo cun only euumerato 
su:nc of tlio most successful. 

'i'he fruit is jdaced iu close drawers or on dry shelves; in 
casks, jars, or boxes plunged in dry sand; in hca]>s covered 
witii straw; in close cellars excluiicd from the air, whicli is 
u very bad plan; or, as the American apples are very fre¬ 
quently packed, in powdei'ed chai'coal, which has a tendency 
to prevent decay. It is found that fruit keeps best when 
not exposed to the liglit, but in situations where vuiitilatimi 
can ho secured. A large airy dry vault, therefore, or a 
fruit-room ou the north side of a wall where tho sun*s heat 
will not easily penetrate, is, we tliiiik, tho most desirable 
storehouse. Under all eireumstauccs where fruit is not 
closely packed, it should be exposed to as little change of 
tcmjieruturc, and tho circulation of air be kept as dry, us 
possible. 

Apples and pern's dried in ovens may bo preserved for 
years. Busc htdlca that bo has tried the latter after 
throe years’ preservation and found them still good, but 
tliey are best during tho first year. They am placed in 
the oven after Hie bread is drawn. Tho process is repeated 
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-fl second, third, or fourth time, according as the size or 
natui'c of the fniit may require. The heat must not l»o 
80 gi’uat os to scorch, nor must the fruit he dried to luird- 
noBS. When properly done they uro kept in a dry place. 
Another method, chiefly practised on tix* Uuusselets, and 
of these tho Kousselet do Rluntns is the best for the 
purpose, is to gatlicr the fruit a little before maturity. 
After being half boiled in u small quantity of water they 
arc peeled and drained. They arc then pl:iced in the oven, I 
and heated to a suitable degree, fur twelvo hours. Next j 
they uro steeped in syrup, to which have l)eeu added 
brandy, cinnamon, and cloves. They ai’u again returned 
to the oven, which is heated to a less degree than at first; 
tins operation is thrice/ repeated. 

The battened dried apples called hemifinx (or vulgarly 
BO abundant in tho Loudon shops, arc prepsired in 
Noifolk from a variety of apple e.allud tlie Norfolk licaufin; 
it bus a thick skin, which resists, without bursting, the 
heavy ])reBHure to which the apples are subjected in the 
•oven during the slow and hjiiglliened jirocoss of drying. 

Withregard to walnuts and other nuts, tljeonly prceautioii 
that is neeessary to take for their prest'rvation is to main- 
tain the air in which they arc placed in a eonstaiit state of 
jnidsturo. Unr}’ing in the eartli, placing in a dampcelhir, j 
iiiixliig with damp sand, and many other sueh plans, have 
been reeuiuniendcd; but tliey are all uhjectiunaldc, either 
because th<‘y keep th<J fruit too moist, or do not offer any 
impediment to its boeuiniug mouhly. We believe the best 
of all plans is to paek them in glazed eartlicn jars, throwing 
a small (|uantity of salt on the last layer lieforo the jiu* m 
closed. Unripe gooseberries are k<*pl for making tarts in 
winter in liottles or jars, filled up with perfectly dry sand, 
sawdust, bran, or the like, closely corked and sealed, after 
a gciitle lieat has been applied to cspel moisture as mucii 
JUS possible, and placed in a njoderale and equable tempera¬ 
ture, winch is sometimes aeeomplished by burying them to 
Bome d<‘plli in earth. Many of the tiueht kinds of fruit 
undergo such speedy decompo.sition tliat some of tho most 
highly esteemed iu tiic eonntries whieh produce them have 
nil this account never become articles of eomnier('.c, and 
Bume <»f the most delicjf>u.s grown in this country can only 
bo enjoyed at the season of ripening, I'xcept in u state of 
jam or ])rescn*e. 

FRUS'TUM, a poi •tion cut off from any solid figure by 
a piano parallel with the base, except ns to the frustum 
of a spheroid, whieh may be the part intercepted between 
tW'O such planes, a sort of slice out of the middle of the 
figui“ 0 . The term is most frequently applied in tho case of 
the cone and conoidnl surfaces of revolution. Ry frustum 
of a cone is meant any part cut off from a cone wiiirli 
docs not contain the vertex. This distinction is drawn 
becunso any part of a cone which contains the vertex is 
another cone. 

FRY, BmS. KLIZABSTH, deservedly di^tinguislicd 
among the benefactors of mankind, was horn 21st May, 
178<h She was the third daughter of John Gnmey, Ksq., 
of Kai'lbam, in the county of Norfolk, mid a descendant, 
on the maternal side, of Robert Barclay, the well-known 
apologist of the Quakers. Through tho instrumentality of 
Mr. William Savory, an American I'riend wlio luul come 


haflle description. Without diseipline, without cmploy- 
nnmt, a prey to tlxi worst impulses, tlioho poor outcasts 
appeared sunk to the lowest depths <d vice and ferocity. 
Mrs. Fry ventured among them aluiio; her gentle yet 
dignified doincanDuv, her kindly yet powerful admonitions, 
Hiilidued their turbulence • and hi a brief space of time 
ordiT, imlnstry. and cleanliness biok the place of disorder, 
idleness, and tilth. A sentence fr<<m lier journal shows tho 
bphit wiiieh aiiimiited her;—“I don’t romomber ever being 
at any time; with erne wlio was not e.xtre'mely disgusting 
hut I felt a sort <d h»vc for them, and 1 do lieip<‘ 1 wt>uld 
sacrifice my life* for the good eif mankind.'’ 

Thi.s wonderful change altraetcd attention both in ami 
out of T’arliameiil, and in J 818 Airs. Fry w.ns invited to 
give evidence before a eominittcc of the House of Com¬ 
mons on the subject of prison discipline. Through her 
iufluenee arrangements similar to tliose adopted in Newgate 
were Mibseijneiitly introdneed into all the metropolitan 
gaols; ami in eonjuneliou with lier brother, .fosepli .folin 
Ciurner, slie personally iiis]>cctcd the piisons, lunatic 
asylums, and other kindred institutions in the United 
Kingdom, and afterwards those in the most influential 
eontincnlal nations. In the proboeiition of these labours 
slie had Xiuquent interviews with many of the sovereigns 
of Knropc. 

Tlic enfvgii'H of this remarkable woman were (h*voted to 
i a great \ai iely of other objects equally noble and beneficent. 

' She ple.ided <*ameslly and unceasingly, and with the hajipie.Ht 
results, for the persecuted, the ignorant, ami the wrelclied 
of every giaide, and Iws left lieliiiid her a 8ph*ndid monu¬ 
ment of grateful remcmliranec in the, liearts of tJie British 
naliun. SJie «lii*d iu 181 j, leaving a family of live sons 
and live daughters: two of the last-mentioned published a 
memoir of her life in IHf)?. See also an execlleut blograpliy 
of her in the Kmincnt Women scries by Airs. K. R. i’itman 
(London, 1881). 

FU'CA, a bliail of North America, iu Oregon territory, 
li‘ading into the Gulf of Georgia from the I’aciiie, soutJ) of 
Vancouver Island. It contHiiis several islands, one of 
which, San Junn, was the. subject of dispute iu as 

it was claimed both by the English and United States 
giwernmeiits. 'I'lic question was submitted to the ICmperor 
of Germany as arhitiutor m 1872, and he decided in favour 
of the United States, determining that (he boundary lino 
should rim through the Strait of Haro, west of Sun .luan. 

FUCA'CE.ffi is a group of seaweeds. [See Ai/d.v.] 
They may l»c roughly described as seawo«'ds of an ulive- 
hrown or hlu-kish-grecn rolour. The thalius dillers very 
much; sometimes it consists of a cup with a Bliort stalk 
QJiimnthalin forcer), or of a ribbon branching in a forked 
manner (Fucus); sometimes it possesses cylindrical as well 
flattened portions, and often reaches such a degree of 
dinerentlation of parts as to he coinparnhlu to flowering 
plants, putting oil an appeamneo of i*oot.s, stems, leaves, 
and fruit, ns in the gulf-weed (Sargassum). 

Tho thnllus is composed of a central portion of elongated 
i cells, and an external layer of small closely-crowded cells. 
Several of the Fueacew have portions of tlie tlmllus hollowed 
outUnto air cavities whUdi net as floats; iu the gulf-weed 
these air-vessels arc like fruits. 


to Euglaml to pay a religious visit, slie became impri'Hsed Ueproduetion takes place by the union of nntlieridia with 
with the supreme iniporlunco of religion, and forthwitli oiigonia, wlneli are formed in hollows in the thickness of 
resolved to coimnenco those mnnifuld labours of ])hil<an- tho cortical layers; these hollows are called conceptaclcs, 
thropy to whicli her future life was devoted. On her and they contain only oiigonia, or only anthcridin, or both, 
marriage witii Mr. Fry in 1800 her rcsidenco heitamo Some spi'cies liavc both kinds of conceptaeles on tho same 
fixed in tho iieiglihonrhood of London, wliere she \\a'« ever plant, while otheis ha\e tlicm on different plants. Fer- 
oii the watch for opportunities for'relieving tlie destitute. tilizatiou takes place outside tlie eom’eplacles. The genera 
In 1818 she paid her first visit to Neurgute, where a few found in Brilisli seas aro the following:— Uhnanthalia^ in 
years later she commenerd her memorable labours. Under which the fertile Bcgments rchemble fronds, being long and 
her auspices tho association fur the improvement of tlx* repeatedly forked, and tho thallus oc frond is round, 
female prisoners was formed in 1817. Prior to the oslub- small, and enp-shaped; Furuxy m wliieU the ruot-liko 
lishniont of this society their slato was such ns almost to structure is a round or flattened disc, and the conceptaeles 
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are n»u1 filled with muciiH; Vi/cnophiicus^ in which 
thr rout-like titmctnro is compoKcd of branchiii;iC hhres, 
uihI the cc'ijcepljich's arc cellular; CyRtosira^ in wliicli the 
air ve.‘-selH are in the bmnehes, iind the eonceptaclcs are 
Mimll; liiiUdi'y!^^ ill which the au'-v(-s.sols are lonj; and 
pod shajx'd. 

FUCAGE, in the middle h;;o, a sort (d hearlh-nioney 
jKiid for every eliiinney in a house. 'J’hus the lilack iVince, 
ill the reij;ii of Edward III., haied 12t/. for every lire on 
tiie subjects of the Duke of Ai[ullaliie. 

FUCHSIA (usually ])ioiiomieed Fiiscl/ia), a j^enns of 
jilauts belon^iu;; to the order ’I'iiis penus 

w'as naincd after the (lenn.'iu ladanist Fuchs in 1.0-12. 
Fuchnin microphylla (.siiiull-leavcd fuchsia) is a native of 
the voleaiiic. mountain .lorullo in Mc.\ico. It ha.s a scarlet 
calyx, with dcc]»-ve(l jietjils, and blossoms from .lune to 
Sejiteinher. It was first ileserilied hy llinnholdt, llonpland, 
and ivnnllt, in their wutk on Anierlenn ))lants, and was 
first introduced into Eiif^land in 1828. It is now’ one of 
the most eoinmoiily cultivated of tlic species in our pmlens. 
/'wr/zs/o covchii’a (scarlet fuchsia) is a native of (lliili, in 
nmrshy distriels, and i.s fouiul as far south as tiu' Sliait 
of kla^'idlau. It is one of the species earliest iiitrodnccil 
into the pirdens of Great llritaiii, and was first d(‘M;rih<'d 
hy Alton, in the “Iloitas Kewoiisis.” It lias a scarlet 
calyx, with purple petals. In its native coiintiies the 
W'ood is used for obtaining a black colourin;; matter, and 
the leaves and yuun^ brunches are used its inediciiH'. it 
f^rows and hlo.ssoins in tin? ojien air in sumiiu r. hut reijulics 
))roter.tion in tin? winter. Fiu'iisKi arboi'csveii* (arbureseent 
fuchsia) is a native of Mexico, and has been intiuduced into 
this country shico 182*1. It is u larger jdant tliaii most <>f 
the species, not unfrequently nttainin;' a licieht of Ifi feet. 
Fuchna yracilis (slender fuchsia) was first described hy 
Lindley, and has been grown In this country since 182;>. 
'I'hci How'crs liave u seavlot e^lyx ami purple petals. Tlier« 
uro altogether fifty species, native.s of Alcxieo and Soulli 
America, especially in the west; a few are also found in 
New Zealand. The charactcristles which sepaiatc it from 
Oenothera and other genera are the following:—The calyx 
limb is four-lobed, aud jirudueed beyond the ovary; (hero 
are lour kcssiIu petals, eight stamens, a four-celled ovary 
with several ovules; the fniit is a pulpy berry. 

No flowers of recent inlroducliun into Great Britain 
have become so popular as fuchsias. New varieties and 
hybrids are being continually introduced, and tho pl.aiit 
may now be seen of almost ev(?ry colour and size. 

FUCtNO or CEliA'NO, LAGO DI, a lake of Italy in 
the province of Aquila, in tlio Central Apennines, 2181 feet 
above the sea. It has no natural outlet, and its suddeii 
risings have at all times been a source of danger to the 
eurrounding country. A magnificent tunnel, 3^ miles long, 
of which a distance of milo had to he jiierued through 
the solid rock, was constructed in the reign of (he Emperor 
ClauiUuK to carry ofl' the surplu.s water; 30,000 men me 
said to have been eiiqdoyed during eleven year.s in iliis 
great work, but though many eflorts were made lo keep it 
open, it gradually became choked up. In modern times a 
private company commenced the clearance of tho 
channel and completed the o)>crulion in 18()2. The re¬ 
sult was the rcclmnalion of hoino 30,000 acres of good 
corn land and the reduction of the circumfercueu of the 
lake from 87 to about 12 miles. In severe winters the 
lake is frozen over. 

FUNGUS. See FurAOK.K 

FU^CUSINE (C]oHi.jN.jO:i), an organic base isomeric 
with furfnriue, discovered by Steiihousc and jirepared from 
fucusamide obtained from fiicusul, an oily body rising from 
the distillatlun of fucus with dilute sulpliui'li: acid. 

FUK^Q O, TIEIWA DEL, See Tkp.ka Ft kuo. 

FUEL* Any combustible substance may be called 
fuel, but the term Is generally limited to tliusc materials 


usually employed for tbo generation of heat. Although 
some form of fuel W’as used by man for domestic purposes 
from the early ages of civilization, the importance of it as 
iippliod to tho arts and manufactures is comparatively 
recent. It first hceaino absolutely nccessaiy in the smelt¬ 
ing of ores, and in making of bricks, pottery, and glass 
I'lio introduction of tlio steuin-engine, how’ever, has given 
nu ettoiinuus impetus to the use of fuel, and it may now be 
said that tlic economy of fuel is one of the most importimt 
3t<‘ins, not only in (he innnufactnTc, but also in the carriage 
of all our produce ulmo.sLwitlioutexccptioii. The principal 
fuels Are wood, peat, and coal: w’oud is that urighiully 
used hy man; peat is litth* used in thiscountiy; coal is tho 
only im])ortant fuel to us. All arc of vegetable origin, aud 
■ all conliiiii iiiti'ogim, but they difler widely in eomposition 
I and in licatiiig ]iower. The. following may he taken as a 
I fair avem*'e C(ini|iansuii of these three fuels in the air-dry 
state:— 
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i Wood diffens nmeh in it.s heating power on account of 
! the variable amount of wali'C it eont.ains, and this must bo 
' evnjjoralfcd at the expense of the fuel; wlicn thoroughly 
! ail -dry it eonlaliis ahoul 20 jmt cent, of water. It can he per- 
j feetly' dried in a kiln, and if blill fuither heulcd without 
i neeess of air it is eonverted into fixed cartion or charcoal. 
This is almost pure carbon, and has a much higher caloriHc 
pnw’cr tlian the wood etrijdoycd ; the saniu applies also to 
peat and coal, frc'm whioii the yield of carbon is given also 
ill the above table, ns charcoal and coke. Wood clnucoal 
is us<?d a good deal on the Continent for ilomesticpurposea 
in healing apartments and cooking; and in this country it 
is employed in some important metallurgical operations, as 
in tho manufiicturo of steel by cementation and tlin pro¬ 
duction of pure east irem. At one time? tho forests of 
SiiKSOx and Kent were the solo so.nt of the iron indostry 
using the charcoal process; the wood has now, however, 
become too scarce and valuable. Like all the fixed carbons, 
it gives no visible smoke, but tbe fumes being thus un¬ 
noticed have often proved fatal. 

Peat .—There are two varioties of peat, both derived from 
decayed mosses, &c., in wJiat arc known as peat bogs: tbo 
upper spongy portion is called turf; the lower, wliich is 
Imrder, denser, and blnckiT, having been subjected to mom 
pressure, is called peat, 'i he air-dry turf contains double 
the quantity of water, aud being very porous will absorb 
its own wc’ight. It is therefore, even when dry, a poor 
fuel. In the bog both will contain from 80 to fiO per cent, 
of wnb'r. Enormous bogs exist in difi'erent parts of Great 
Britain and Ireland, and although large sums of money 
li.avo bi'CTi 8]>(>nt in experiments, littlo bos yet been done to 
convert them into available fuel. Anotliur difiiculty with 
]ient is tile fact that tlio larger tho quantity collected tho 
more expansive becomes the carriage to a given point, from 
the largely extended area of collection. 

Cotil. —This, the only really impoitant fuel lo our country, 
and on which its prospenty so much d(?pondB, has already 
been fully described. [Sec Coau] The varieties are almost 
indefinite, hut from a fuel point of view there are two maiu 
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vunetiefl—anthracite and hitumiuons coal; we leave out of ! 
Hucuuut lignite, which is not used in this country, and shale, | 
which is employed only for the production of parafhn oil. 
Antliracito is distinguished by containing mostly carbon, and ! 
it is tiiLM'ofore a sniokelesH coal. It does nut burn readily, ; 
and requires a very strong «irangbt. It develops a high 
temperutnre, and is principally used for simlling purposes. | 
liituinujous coals contain much biluminous matter, and 
yield rich gases uiul tar. Those wliicli swell up and Jca^e 
a bulky curbon are called cakinn coals; those which retain 
their form or split up are culled ^/vvjc-f*wrM m/7 coals; and 
those whici) give a ricli luminous gas are rolled ranurl coals. 
Tlio following represents the average coiTi]Jositioii of these 
varit'ties 




Jjitumiiinus. 


Anthra- 





cLtu. 

Caking. 

Frei*- 
liiii mug. 

Cantiel. 

Carbon, . . . 

y2'56 

87-(i« 

7S-57 

84-07 

Hydrctgcn, . . 

3-33 

4-HO 

5-20 

5-71 

Oxygi-n,. . , 

2‘.53 

3-:io 

12'«H 

7-82 

Nitrogen, . . 

Sulphur, . . 


1*31 

1-Ht 

— 

— 

O-O!) 

o-oo 

— 

Abh,.... 

1-5S 

2*61 

1*03 

2-40 


100-00 

100-00 

100-00 

100-00 

Yield of fixed 
carbon, . .j 

01-00 

70-80 

.57-20 

50-00 


The eaihoii and the hydrog<*ii are tlie only two elements 
tlie coinhustion of which aflords tlic! lieat, so that the 
calorific value of a fuel depends on the quantity of 
carbuu and Jiydrogen it contains, Tlie ainount of hi-nl 
generated by the combustion of hydrogen is 4'2d5 times 
us great us that obtaiued fioin an equal weight of caihon. 
The presence of oxygen, Imwevcr, reduces the calorific 
power of tlie fuel, us it is alrrfuly combinetl either with 
carbon or hydrogen, and therefore ri*nders a c<‘rtain propor~ 
tion of these elements iindlicient for heating purjaihcs, and 
this in estimating the value of the fuel must he allowed for. 

The following tablo siiows the relative calorific power 
of cariion and hydrogen, and tlio threo dill'erent fuels in 
ordinary use 



Itelative 

Calorifio 

PoMer. 

Weight of 
water hontnd 
from fi-coziiig 
to boiling. 

Weight of 
wator atUK)*C. 
converted 
into steam. 

Hydrogen, • • 

4*265 

844*62 

62*658 

Carbon, • . • 

1-000 

80-80 

14-601 

Coal,.... 

1-017 

82-20 

14-983 

Peat, lur-diy, . 

0*526 

42*50 

7*727 

Wood, “ 

0-43U 

35*47 

6-.149 


Small coal, called sluek or dross, is largely burned into 
coke and used for furnace purposes. It is also compressed 
or cemented into bricks, and used under the name of 
patent fuel; a gi’cat variety of nmcilagiuuus substances 
have been employed for this purpose. In some cases the 
cemented bricks are rccarboniKcd, or coked, to make a 
smokeless fuel. Coal gas is dmly more and more employed 
as a fuel for domestic purposes, and the introduction of 
the cloctric liglit may mako this the most important of its 
applications. Its employment as the fuel of the gas engine 
bids fair to revolutionize our motive power. Siemens^ 
rogoncrativo gas furnace has led to the employment of gas 
as a fuel in many of our largest manufactures, giving as it 
does a higher and more i‘egular heat than has yet been 
attained in direct tiring by cool. Gas producers of simpler 


kinos arc now aiso used In many largo works in preference 
to firing with coals direct. [ Sec (lAs and FruxA<JK.] The 
freedom from smoko and soot, the gre-at heat attained, and 
the economy of tliis fuel specially connm nd it, and there is 
little doubt that it will soon beconui the fuel must In use, 
ospeemliy ns this mctiiod also .aiiows of the separation of 
the ammonia ])Voduced, which in mauy cases is e<iual to 
the value of the fuel. 

FUEN'TES D'ONOR'E ('mi-iming “the fountains of 
honour"), a small town of S[>;uu, Jiear Ciudad Hodiigo, 
mi'iuorahle for a saiiguiuary battle fought in IHll between 
the Ihitisl) troops imdor l.ord Wellhigtoii, with So,000 
j men, :nicl tin* French under Marshal Musseiia, with 51,000; 

I in which the foimcr \v<*re vietoiious, the French having 
Mistaineil a loss, in killed and wounded, of 5000 men, unit 
the llriti.'-h 2000. Tliis battle tenmiiated the French 
iii\asion «l I’ortiigiil. 

FUER'O, a finnchise or rharter <»f lihortica wiitteii or 
ninvritten. 'Ihe word is Siiauisli, derived from the Komair 
\fvriua (justice place) by a very natural change of iiienning. 

1 These fiicins are a S(juit(; of gieat trouble to Spain, being 
jclics e»l tin* many dilicn'ut states into which the country 
' has at limes been diviilej. They aic most jealously pre- 
scrveil, and half the lisings in that uulmppy country lU’o 
due to some meddling wilh the fiicru of bume town or 
province. A > each fuero or bmly of customs diilcrs, com¬ 
mon Jegisl.iliou is terribly hampered. As for the fueros of 
the Ilastjue J*rovinees and Spanibli Kavaire, they umouiit t<» 
practieal indiqx'mlenee, and .m* the most interesting of all 
similar bodies of law, hinc<! they pi esoiTC almost nnclianged 
the Uofhie. rule of tin* ani-ient ^'isig^^ths. Those uf Navarro 
w«*ro lonnulatcd and written down, to avoid a repetition 
of the eoiistant dis|)nles, in 12J1(I, forming the charter or 
Oartulario dd Jl»‘y Tilialdo. Among the privil<*g(‘s of tho 
fueui of Ihseay is tlie curious one that every man of free 
hiilli is to he eonsid(‘red iioiile, and that Uiscayans aro 
! exempted fiom tlie conserijitiou. Evidently wc have hero 
I a relic of the ancient limes when om* of tlic Teutonic 
tribes could call itself Frank, for all its members yvcvQ 
free men, and no man tho lord of another. 

FUG'GEIl, a Gernnin family, originally of Orahen, near 
Augsburg, that, starting us simple weavers about 1300, 
amassed great wealth in the tiftei'iith and sixteenth cen¬ 
turies by coinmei'cc. The Fuggers were of imineiise hcrvico 
to tlie Emperor Maximilian and Pope Julius II. Fur these 
services, among other ri*wards, they secured the county of 
Kirehbcrg and the lordship of Weissenhorn, Besides con¬ 
ducting liiih princely banking business they traded in every¬ 
thing—from DUrers ))aintiiig8 to the working of mines 
and dcvelojanent of vast estates, 'J'he Fuggers wero created 
counts in 1530, with princely rights, and even tho power 
to coin inont'v by Cliarles V„ to whom they hud lent large 
sums of money, and it is said they lighted a fire of cinna¬ 
mon wood with the w'rnrities on tho occasion of a visit 
from him. (kmnt Antony Fugger left 6,000,000 crowns in 
gold at his death, not cunnting money invested in seruri- 
ties, hinds, or jewels. They also supplied Philip II. with 
moim*, and eontnicted for the quicksilver mines of Alnia- 
dcn,Tn JSjiuIn. The family b<*cain<* divided into ImuicheH, 
Olio of which obtained tlm rank of princes of llie German 
empirr, iimier the title of Fugger Ualienhausen, near TJlm. 
Tiic family still exists, and their duinuins urc partly in 
Bavaria and partly in WUrtemberg. The Fugger family, 
in tlio sixteenth century, made a liberal use of their wealth 
in founding charitable Institutions, such as tlio one still 
called Fijggerei, in Ang.slmrg, in promoting learning, col¬ 
lecting MSS., and forming valuable libraries. Several 
members of tho family were themselves men of learning 
and literature. 

FUGITIVE SLAVE LAW. Tho Constitution of tho 
tlnited States having recognized blavery as Bcndcc, neces¬ 
sarily contained several provisions for Us enforcement. By 
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4)rlicle 4, 2, of lliat. docutnoiit, it is ilcclarod that 

persons held to service or lalMiur in one wtato, and 
escaping into another, eliall be delivered up, on claim 
of the party to whom such s(Tvice or l.d)onr may bo 
due. An Act passed in 171^3 rendered tliis provision 
tnorc stringent and compulsriry; and it was made evcai 
still more so by the Kugitivt! Slave Law, w’hich wo« 
passed in 187)0, after cncuiuitering very much o])posilion in 
both Congress and the Senate. It provided tliat wlien any 
fugitive escaped into anotitcr slalc, the owner or his agiMit 
might pursue and arrest Inm. lie was then to bo taken 
Wore a coimnissloncr or jinlge, whose duly it was to liear 
and dotonninc the complaint in a summary mimncr. If liu 
was satisHed of the validity of the c.Iaitn and the hlentiLy 
•of the slave, it w'as his duty to grant tiic chiitnant a certi¬ 
ficate, cinpow’cring him to remove the fugitive to the place 
from which he fled. The testimony of the fugitive himself 
wa.s not lidmissible- Any assistanee rendered lo a fugitive 
to cnal)Ie him to escape frr)m tlie clninmnt, or any ob.stru(:- 
tion ollbrcd to his arrest, wiis penal, and also subjected the 
party to damages at the suit of the owner. All citizens of 
the United Stales were required, when called upon, to 
render the officers emi»loyed to capture the fugitive pers<mal 
assistance in the prrfonnanco of their duty, wbctla'i’ the 
proceeding took place in a free stat(i or not—the j)rinc)})lc 
of the mea.suro being that the conslitution and laws of the 
United States seenred the riglit to reclaim fugitivtr slaves 
agwnst state legislation. As may hi* naturally supposed, 
tlio Tneasurn was detested by tiie nhoiiiionist party in the 
North, and its provisions often openly sot at nought. They 
regarded it lus an undoubted infriugeiiient of tJie laws of f ho 
free states, and as iuliuman .as it was unconstitutional; for 
it deprived the negroes (whom tliey held to be fcllow- 
citizens) of the rigljt of trial by jury; and there can be no 
doubt that the animosity wliitdi it ereatod and perpetuated 
W'as one of the chief causes of the American civil war. 
Tim obnoxious tncasuro was Anally repealed ou 2Slli 
June, 1864. 

FU'GTJE* the highest Joi'm in music of the strict styhu 
Nothing probably in music is so ill-understood by those 
wot themselves professors of the art as fugue. Tlie simplest 
piece of Imitation is dignified by tliis noble name; and 
even composers of these lattiT days if they open a fugal 
passage with tlie recognized exposition, and follow it up 
with a brief dominant pedal pjwsago, frcqueutly consider 
themselves entitled to call such a slight piece, tif work a 
fugue. Not that a fugue need be a long composition. 
The exquisitely beautiful pianoforte fugues of Uach are 
not longer limn a sketch by Se.lmbert, or a “song with¬ 
out words’Miy hletidelssohn. Hut (lu^ contain a certain 
and very definite form, the flower and outcome of centuries 
of what we now call formal music;; and the task before ub 
in this article Is to elucidate that form in u sufficiently 
ample way so tlmt the reader can not only see wlmt a 
fugue is, but ran over afterwards find beauty and con¬ 
summate skill ill what to those not yet possessed of the 
key m.aj have seemed less attract ive than the simpler and 
more ordinary forms of composition. 

A fugue, then, is a piece of music developed from a 
given melody, which is now technically c.al1ed the subject 
•(or theme, or dux, or antecedent in older writers). This 
subject is treated by imitation in a special manner. It 
must bo answered at the fifth or at the oelavc by another 
voice from that whicli introduced it. The answer (also 
called comes and conserjuent by older writers) is a dose 
imitation of tlio subject. Usually the answer is aecom- 
panied by the part which led oil', which continues witli 
a coun^e)* subject, and also in most casi'S when tlio 
answer ends tba two parts continue for a b-ar or two in 
some graceful pasfage of connection, delaying and preparing 
at the same timo the entry of the subject for tbe second 
time; this is the codetta. Or the subject may end with 


a codetta the better to fit on to the answer. In skilfully 
written fugues the counter subject and codetta arc them* 
selves imitated throughout the piece, and serve to diversify 
the eonstant imitation of tlie subject. Later in the fugue 
must occur a alretto, that is to say, a passuge where sub¬ 
ject and answer ovcr)a]» each other, or may bo said to 
tread on one another's lieols. This is a special beauty in 
fugue, and the greater variety of strettos a composer can 
produce the more interesting his fugue. The mtrd/uffa 
is merely tlio Latin for flight, and it is here that the mimio 
ehase of subject and answer culminates in the one catching 
up the other. All Uie parts should enter into tlio chief 
strotto, and tlie gr:in<l way in which in a fugne of Bacli’s 
or llaiidcrs voice after voice or part aftiT part comes crash¬ 
ing ill with the well-known melody, crowding one after the 
other perhaps at only a bar's length, is certainly one of tlie 
most majestic of all musical etrects. A fine stretto has 
also this remarkable peculiarity, that it is a.s fresh tlie 
hundredtii time of hearing .as the first. The dement of sur¬ 
prise in it is not like the clever weaving of a plot in a novel, 
where vvlien once tlie secret is out the surprise cannot be 
renewed; it is rather like one of Turner's daring freaks of 
colour (as tlie “ linrial of Wilkie” or the “ Tcmeraire”)or 
like one of Siiakspean^’s highest drsunatic contrasts (as the 
knocking at the gate in “ .Mneheth ”); it is so founded in tlie 
very nature of tlic mind as to be perennially active, Tlie 
more one eontomplatos these things, so earcfully worked 
up as at first to seem to hnppeu almost by accident (ars 
cehf’e (irtem), the more one. admires them, and this without 
ever any dituiautioii of tlie slioek of Hurprise felt at the 
first aeqnaiulanee with them. So is it with a truly gnind 
strotto, and in more or less degree with n truly grand 
fugue as a wdiole. And this is the c.aaBo why the musician 
never tires of playing the fugues of Baeli, or the public of 
hearing those i)f Handel. Mendelssulm never let a clay 
pass witliout a fugue of Ihieh's, the book lay always open 
ou his pianoforte. The audiences at the Ilandd festival 
(where only the choruses—praeticRlly all fuguea—caii he 
properly heard, the solo voices hidiig far more clTectivc in a 
smaller space) osscinhlc in an .ahnost countless multitude 
every thruo years, and the singere come in their thousands, 
to enjoy the noble works of fugue, though not one in a 
hundred possibly could explain wluit a fugue is. 

Beyond these dements there are usually the pedals or 
organ ]ioints; always a dominant pedal, imd nearly alw.ays 
a tonic pedal to close with. See Thdal. 

Each of tJio paHs of fngue given al)uve requires a few 
brief remarks in elucidation of its nature. 

The subject should not bo long, it is usually either 
four or ciglit bars long. If it were longer the piece would 
drag, if it were bJiortcr it would not bo clearly marked in 
character, and this latter qnalirication is essential. It 
must be of moderate compass and definitely in one key, 
and end on on aexiented note of tlio bar, preferably tho 
first. It may begin at any point of the bar. It must bo 
suitable for stretto, that is, it must hear an imitation upon 
itself at tbo fifth or the oetavc, the imitation beginning 
during tho subject, and not as in ordinary imitation after 
its close. It follows therefore tlmt the stretto is always 
the first part of a fugue to lo written. If the subject eaii 
be ii.scd in more than one way for stretto it is preferable. 

Tho answer is tlie subject repeated at the octave 
(fugue on tlie octavo) or at tlie fifth or dominant (fuguo 
on the fifth) the latter being by far the more usual form. 
Broadly speaking, the answer (by which is always meant 
tho answer at the fifth, unless it is specially named that 
the fugue is on the octave) is tlie subject taken in the key 
of the dominant. But as nt the same time tbo piece must 
not really change ifa key, answei-a divide themselves into 
those which can and those wliich cannot exactly follow ilio 
subject without causing n change of key. TJicsc are real 
and tonal answers respectively; and when to nso a real 
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And when a tonal answer is one of tbo most puzzling 
niceties of fugue. An example will nuiko this clear. We 
give a subject, its real answer (i.e. the subject imitateil 
Btrictijr at the fifth) and its tonal answer, w'liere the 
subject is modified. 
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It is nt once felt that the tonal answer is here the Inu* 
one, the real answer, bcgliiiiing as it does on the doiiiiaant 
itself and ending on the third uf the dominant, is really hi 
the key of the dominant. It would carry us from the key 
of G to that of G. In these and similar crises the rule 
is to answer dominant by tonic (as here, O is answered 
by C), the third of the dominant by the third of the loiiie, 
and the sixth of the dominant by the sixth of ti)c tonic., 
and (as here, in tlic third note) rive, rei*sd. To give* all 
the rules on the subject would be course beyond the 
scope of this article, but the g<‘neral principle governing 
them may bo slated. Tliis is to n‘g.iv<) the scale as made 
up of two parts—the region of the tonic, 1 2 3 4 fi, and 
the region of the dominant, 5 G 7 8. Evidently the latter, 
with only hmr notes to correspond tolliefiveof th«f(»rmcT, 
frequently needs that a melody repeated in it pljould bo 
altered slightly; thus, for iiisinnce, tlie phrase 1 2 .3 4 6 
would be tonally nnswerod by fi ft G 7 8. After a tonal 
oltcraltuu of the subject (he striel imitation mnst bo nt 
once returned (o, and toiiiU ulteiaiious arc always made 
when approaching or quilting the dominnni or the tunic. 

The exposition of ii fugue is the appearance of subject 
and answer alternately through Ihe i>arts. Thus, taking 
a four-part fugue for voices, the subject may liegin iii tliei 
bass, followed by the answer iu the tenor; then perhaps 
occurs a codetta of two liars (or not, as the c.aso may bo), 
and then the subject is heard again in the alto, followed by 
the answer in the treble, the counter subject heard first 
against the answer continuing to accompany tho theme 
whothor as answer or subject. This order may ho varied 
in any way (as for instaiico tenor, alto, treble, bass, <S:.c.), 
and the counter subject sometimes does not appear at 
every repetition. Iu somo few fugues there is no counter 
subject at all. 

After tho exposition usually occurs an ejnsode, and 
indeed each principal group of a fugue is separated from 
the succeeding group by such an episude. This should 
not be an entirely fresh figure, hut one growing out of the 
matter of tho fugue, such as an amplification of one of the 
phrases by sequence or by variation, by ingenious imitation 
(inverted, or tho like), &c. If it is in tlic stretto that the 
skill of tlie composer is most tried, it is In tho episodes 
that his fancy and ingenuity are brought out. 

The exposition and its consf'quvnt episculc arc sucrceded 
usually by a eoutUtr expositiony wliere the Jirdcr and 
materials of tho exposition are reversed, tho answer now 
leading in tho dominant and being replied to by tho suhjoet 
in the tonic. Of course this part of (ho fugue U not sc 
formal as the opening, or variety wouhl lie lacking; the 
codetta may bo freely used, the wlioln of the parts perhnps 
do not join, Uio ucconipanimciit (if there is one) is varied, 
&c. A counter exposition is followed by another and 
perhaps more extended episode. 

Tho sirelto should now occur. Probjibly the counter 
exposition or tho episodical matter following it will have 
contained one uf tlic less important strettus, but the chief 


iti‘etto must bo resened us tbc culminating point. It is 
,'cry usual to build it up on a dominant pedal, and to liave 
i brief piirtial repetition of it on a tonic pc'dal to close. 
)r a duniinant pedal may be used to awake !ntc]*(*8t by 
lelaying tho appearance of tlie stretto, which then ciashea 
n at the end. As to the jtedals the usual rules must of 
•ouvse he observed. 

Thus the sketch fugue which Ims been drawn up would 
consist of exposition, episode, counter exposition, stretto, 
iiid dominant pedal, tonic pedal, and close. This is 
noccs.*)arily a very simple account, but it is manifest that 
every conceivable device of countoriioint and imitation 
may be freely introduced, provided the fugue is not over¬ 
crowded. 'I'hc fiiguft should contain interesting changes 
of key, but never niodnlato to keys at all remote. Full 
cadences arc never alhjsvcd oxet^pt tho full clo^e at the 
terminalitm of the piece. The greatest masters ar« alw'ays 
the simph st fugue writers. Tiny rarely have all the parts 
going at ouce% ami the writing of each part is varied so 
that llic! ear can follow' all the several careers at once with¬ 
out confusion. If a part is about to eimnciale tho subject 
it is always allowed to rest a short time, so llmt tho fresh¬ 
ness of tlie Attack may he intensified. 

In coiiclusion, to indolent people who will not take the 
trouble to understand a musical form fugue is dry; such 
persons are content with a ballad sung to the simplest 
aceompAniinent, that is to say, they grasp only cmoti<mal 
music. Hut he who has mastered even sneh an Incompleto 
account as the present article, nnd then listens to a good 
fugue, tastes the pleasure of intellectual music; and no 
one who hjw tasted once of that tree ever tires of its fruit. 
A bad fugue is probably as dull a thing as could be found, 
hut a really good fugue yields to a cojiipetent performer or 
listener one of the highwt, purest, and most intellectual 
pleasures winch it is tho lot of man to enjoy. A fnguo 
with two principal subjects is ciillcd a double fuyue; nnd 
in a fugue of this sort each subject must bavu its own 
elaboration, its own stretto, &.e., and both must work 
together at certain points. Wljcn a ehoralo or hymn-tuuo 
forms part of a fugue (especially if it comhincs in the ex- 
pobiliun with the subject and answer) wo have the fine 
form of tho rkorntfuffue. 

FUH-CHOW* See Foo-crn)o-Foo, 

FUH-KXEN, FU-KIAN, or FO-KISN (mcnntng 
“consummation of Imppiness*’), one of the eastern maritimo 
provinces of China. It lies between lal. 2 ^ ami 28^^ N., 
and lou. 11G“ and 121“ E. It is bounded on the {S.K. by 
the China Sea, ami on otlier Ki<les by the provinces Clie- 
kiiing, Kiang-si, nnd (iuang-tung. Tho surface is inonn- 
(uiiious, and produces the tiiiosl black tea, the best camphor, 
as well as tobacco, sugar, iron, indigo, and alum. Tho 
pnuci]>a1 fruits are the orange, lemon, nnd mulberry. On 
the coast arc the ports of Foo-choo-foo (the capital) and 
Amoy, whie.b were opened by tho treaty of Nankin, 2!Hh 
August, 1842. Tho island of Formosa and the Pang-hno 
group arc comprised iu tins province. The area is 53,50U 
square miles, ujid the jjopulation is said to bo 20,000,000. 

FULC or FULK, a favourite name with tho counts of 
Anjou, whence descended our Henry IL of England. 

Fruc TiiK Iticn (Kulc I.) w'ns tho son of the first Count 
of Anjou and graudsou of Tortulf tho Forester, a Breton 
freebooter, originally hardly more than a woodman (wlicneo 
his bohriquet). To Tortnlfs lauds, won by hard tiglitiiig 
from the Danes, sueeceded Iiis son Ingclgcr, wlioui (Jharles 
the Bald of Fran(‘c named ('ount of Anjou. Fulo the Hud 
deserted the party of tho K.arling kings for that of tho 
('apetfl, the great <lukes of France, and reaped Ids reward 
in large neeessions of Angevin territory (888). Ho may 
be rcg.ai<lcd as tbo true found«‘r of Aug«vip greatness. 

Ki'Lt? If. was in heart a priest, tliough ho was 

the son of so wily a stato.sman. He oven took the title of 
Canon of l ours. L’luler his peacePnl rule Anjou prospered 
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pcull}', /ind he earned the honourahlc sumamc of Fulc 
till’ Good. 

Fulc; tjiic Black (Fuht 111.) was tlm f^ront« st of his 
name. Ifo was the gmudi^oii of Fide the Good, lie found 
his county on Lis acccbuion in hH7 the Ic-a.^t important 
(if lljc })rovlnc(‘H of France, and left it at his dcatli in UMO, 
thou'ili not tlie lar^^est, certainly the most powerful. JIo 
was the most cunsunimale captain of iiis lime, and tiie 
equal of most in wipicity. One by one all liis foes went 
down. Tlje markedly superior power in iiilellcct which 
most of our An/»«vin kin.tcs (the so-calleil IMnnla^onets) 
enjoyeti, seems to conic from this Fnle the Blaek, their 
ancestor. With it also came llio irrclipoii, the (U'mdty, 
and the lust which clisp'aci* almost ail of thimi. Fulc 
III. Ijeard of a couttier who was ])oisonin;; the kind’s 
mind atrainst Inm. lie seat twedve knights to nu'onqucr 
the kilim's trieiulsiiip hy murdeiui^ the harkliiter in liis 
]H'r8eiiec. With nil this lie was supt*vstitious (another 
trait of tlio Anj;e\in kin"s of Fn^laud}, and astlie^ear 
ItHlO drew near he became possessed with the prevalent 
fear Jimt the W'orld was then to end. lie tiieieforo made 
a pil^^rimaKoto .Terusalem, and was tlnwc seoiUY^od barefoot 
through the Ktreets. Ills son Geolliey coutiuiual tJic 
(oireer of conquest, but was checked to the iioithwards by 
the sudden rise to power of tiie dukes <)f Nf»rmandy. 

Fui.r; liKCUiiN (Fulc 1V\), p'andson of Fulc the Black, 
is chletly notcwortliy br the faithlessie ss of his wife Her- 
trnda, whom the kin;; (I'ldlip 1.) ran away witij, and ah- 
soluttly married, locking up his lawlul queen meanwhile. 
J’opo Urban excomuumiealed him, and a failiin* in tlio 
king's health aNsisted the pa]>a1 tliumh'r In lesUning Ber- 
trada to Anjou. Fulc was u feeble ]iiiii(5e, but Ills son, Fulc; 
4ii<’Jj.KUSALKM (Fulc was aspowcvfu] as bis fatlier linJ 
been weak. He it W’as who sliired up the A'orman troubles 
of oil* kings after the Conquest, lie was the one enemy 
wliom Henry I. of Euglnud really feared. To pain him over 
Henry married his danphter Matilda (the ICmpress Maud), 
after the death of her tirst bnshand, the Kmpevor of Ger¬ 
many, to Fule's Kon, Gt'oHrey l]ie Ilandsoirie. In 1131 
Fulc, who had pone to the Holy lamd, was elected the 
successor of Baldwin II., and thus beeume tlie fourth 
king of Jerusalem. At Ids dinth in lilt he left to bis 
son Geoflrey the counties of Anjou and 'I’omaino, to which 
by marriage with tho lieiress of England Gcoflriy Ijad added 
the duchy of Normandy and l^laine, and a claim to the 
English crown. Henrj', GeoflVey\s sun, by marriagi! with 
Kleaiior of Fuitou, added the seven provinces of the soulli, 
Foitou, Saiutogue, Auvergne, I’crigord, Limousin, Angou- 
mois, Guienno; and was thus in 1133 ruler of far more 
of Franco than King Louis Vll. This powerful prince 
lauded in England in that year to clialleiige Die crown, 
as grandson of Henry 1., against Stephen, the reigning 
monarch. An anangeiiKiit was come to recognizing him 
us Stephen's heir; and the next year he succeeded to tho 
English crown, th*- lirst of the Angevin kings of England. 
See A:4 .tou, Counts ani> Dukks of. 

FUL'CRUBI (from the Latin to prop up, sus¬ 

tain), the fixed point about wbich a lever moves. The 
main point necessary in a fulcrum is that it slmll be strong 
enough to bear the pressure upon it. Wlion the power 
and the weight are pressing in Die same direction, Du n tho 
pressure on tlio fulcrum is Dioir sum, and this is the case 
when the fulcrum lies between them (tig. 1). When both 
jiower and weight lie on tln^ samo side of the fulcrum, os 
u fig. 2 (where i* acts u^iwards and w downv^urds), then 

Fig. 1. Fig. 2. 

_ / W T ^V / 

the pressure oif the fulcrum is their difference. Tho 
difficulty of finding a sufficiently stable fulcrum is often 
that which prevents a given leverage from being possible. 


Tims said Andiimedes—“Give me a fulcmm and 1 will 
move Die world.” Sec Lisvkil 

FULDA, a town of iTussia, in tho province of I7c.sse- 
N.issau, about tUl miles N.E. from Fraiikfurt-ou-lhe-Moin. 
It is built on the banks of the Fulda, which is crossed hy 
a liamlsome stone bridge. Fulda is a pretty town, with 
I'lglit suinnbs oulsiile its walls. The walls, whicli are 
decayed, ha>c seven gntes. Its population is 11,000. 
Jt contains a m:irket-i)l;ice, two squaies, an electoral 
p.‘i!a<'c and groumis, a cathedral—where St. Boniface or 
^Vinfried, a /ealcuis Englihh missionary, is buried, having 
IxHMi slain by the lieaLlien Frisians near Dockum in West 
Frie.slaiul in 7.31—imnienius clmrcbes, a Roman Catholic 
Jycxjum, u I’rotestant high-s<‘linul, a chapter seminary, a 
school in wliieli forest economy is taught, aiid another for 
(•(lucafing teachers, an ho-'pital, jaiblie. library, &c. The 
maimf.ictures eoiisist, of linens, woollens, stockings, snlt- 
]iotre, leaDicr. tobacco, arDfieial tlowors, and imisieal instru¬ 
ments, fur wliieh it is null'd. Most of the inhabitants are 
Roman (Jatliolics. 

FUL^GORA. See. I.A xtk 

FUL'HAM, a Mibnrb of Lomlon. in the county of 
dlcse.\, -1 miles W.S.W. from H\de I’ark Corner, on tlio- 
imrDi hank of Du; 'J'liames, which is heie crossed by a 
biiijge coniiecliiig it with J*nlney. FuUiuni fonns pm I of 
Die borongli of Chelsea. Tliouph irregularly built, it con¬ 
tains home liandsomo liouscs. 'i'hc palace is the BunmuT 
residence of the bisliops of London. Tim fiist bi.sliop who 
is cerlainly known to liu\o made it ids residence is Robert 
Seal or de Sigillo, in JJdl. Tho palace is a qn.adraiigular 
liriek building; tin; grounds include nearly ‘10 iic.res. A 
})iivate chapeJ, \(itli a vory baudsomc interior, was creeled 
near the huilding hy Bishop Tail in 18G7. Thy parish 
eontains an ori>hanage and a reformatory, an industrial 
home, and other benevolent in^tilution^. A<;cording to 
some autlu)riD(;s Kulhaiu derives its name from a Saxuu 
word nuaning “babitution of birds;” according to other 
auLhoiities “a dirty place” is the more correct interpre¬ 
tation. Tho chief event in Us history was tho encampment 
of tho trainbands of I/indon, undiT tho Earl of Essex, 
during the Civil War, when tho Thames was crossed by a 
bridge of boats. 

FULIGULl'NiS: is a subfamily of the great family 
Anatidie, belonging to the order Anhicuks. Tho Fnlign- 
liine arc tho sea ducks, the freshwater ducks forming 
the Buhfainily Anatioie. Soo Ducks. 

The sea ducks frequent Die sea principally, but many 
of tbem are to be found in fresh-water lakes oiid rivers 
where tho water is deep. 'I'hc plmnagy is very closo and 
Ihiik in comparison with that of tlie true ducks (Anatimu), 
and t)i<; covering of the female diflers much in buo from 
that of the male, which when adult undergoes but little 
change in its dress from the difTcrcnco of season. Tim 
young resemble tho fcmalo in tlmir fuathcrod garb, and do 
not uhMimo tho adult ydumngo till Die second or tliird year. 
Moulting takes place twice a year without diangc of colour. 
In tho male tho capsule of the trachea is large. 

The sea ducks are not good walkers, on account of the 
backw'ard position of their f(;et, but they run, or rather 
shuillo along rapidly, though awlcwaidly. They swim 
i<>inai'kably w'cll, though low in the water, and excel in 
diving, whether for ainuscmeut, safety, or food, wbicdi last 
consists of insecds, molluHc.s, the fry of fish, and marine uv 
other aquatic vogiitables. They take wing unwillingly as 
a security from danger, relying more confidently on their 
powers of diving and swimiuirig os tho means of escape 
than on those of flight. Though they are often strong, 
steady, rapid, and enduring in their passage throogh tho 
air, they generally fiy low, laboriously, and with a whistling 
sound. Tills subfamily may beconsiderod to bo rnonogamons, 
and tho nest is frequently made near the fresh water; tfa& 
female alone hicubating, and in some species stripping th» 
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down from lior breast as a covering for tlm eggs which are 
numerous. 

(itoffrnpliical DUtrihuflon .—The north may be con- 
flidcred tlio great hive of llic Fnlignlinjo, tlmugii s^me of 
the forms are spread over the gn*atcr part of the gh>l)e. 
I^rgo RoclvS are seen to migrate pcrijalically, hi-rping for 
the most part tho lino of the pea-coast, and flying and 
feeding gcneralJy by night, lljough oficn, especially in Jiuzy 
or blowy weatlicr, by d.ay. 

The genera included in this hubfnrnily nre .Soiniitcrm 
(En»i£n-i>ucK), (Edemia (S<'(»tkjOi Kniigula Ci’c)ciiAni>. 
&.C.), Clangula (Goi.i>I!:n Kyk, v'lc.), llarthla (L<in<.;- 
XAILK1» f)UCK. 

FULL CLOSE* or Full Cadence, in music, tlie tonic 
harmony preceded by the dominant harmony; almost 
always used, aa settling the hey firmly, at IIjo close of a 
piece. See Oai»k.ncj:. 

FXTLL SCORE, see S<HniK; Full Organ, sec Oimjan; 
Full Orc.heatra, see Oiu iikstua ; Full Antljein, see 
Antiii!^m; Full Scn’icc, see Skuvrk. Terms in music. 
In general “ full,” its in Full Ulioir, means, when used in 
musical compositions, that the whole force at command is 
to be used. Full Uhoir would bring on all llui voices 
after a passage by Half Clioir. It does not moan tlnit the 
passage is to be loud, unless tlie usual //'inmk is aj^pended. 

FULLER, MARGARET, a dislin guished Aineiiean 
autlioress, was horn at (hnnbridgcjjort, near lh)st«»n, on 
y3rcl May, JHIO, Her full name nas Saiali Margaret 
Fuller, but sho is invariably known by Iho s<>eond name 
only. At the age of six slie was already immersed in Ilje 
atudlcH of L<a.liii and of Fnglish grammar. Her father, a 
lawyer and politician, dcmaiulcd accuiaey in everything. 
It is the mistaken ease of the t\v«> Mills over .again. 
Margaret grew up wllli half Jiev life hhinled and tho other 
)mlf in<jrdiinUely sharjjened, just as Stuart Mill did under 
thoj nmo tretilinent. Mill did later on somewhat recover 
from tho folly of his father, JIargarct Fuller remained 
undeveloped to tbo end of her days. »S1jc was excei'dingly 
plain, except that bIio ]j.ad line hair and a graceful carriage 
of tlie head; hut kUc was also excoodingiy ambitions, and 
aimed at nothing Ici^s than leading society. The labonrs 
she underwent in her craving for knowledge are certninly 
extraordinary* but it is, to say the least, doubtful if know¬ 
ledge in itself so much as the power knowledge would 
bring was hor ruling aim. 

Tliis power soon euine to Ikt. Hor teaching in schools 
At Groton and at rrovidenco in iHoC and IH.'l? showed 
her to be certainly the leading woman in Arnerien. She 
ruled Boston (or at nil events feminino Ihistnn) with u 
masterful hand. Tliese w'cro the days of tlie 'JVansceii- 
dental movement (1839), and Margaict plunged deep in 
that vnguo ocean. She became in 18dt) editor of the 
Dial magazine, to whioli Emerson, Fjccman Clarke, Theo¬ 
dore Parker, Bronson Alcott, and such really great minds 
contributed. It lusted four years; and a collection of 
original copies lias lung been oiio of tlio prizes of llie 
bibliopole. It was republished in 1884 iu response ton 
general demand. Marpiret Fuller sympathized also with 
the socialistic phase of American society which led to the 
famous socialist community of Brook Farm, etlievialized 
and satirized by HawLlmmo in Ins iminortai “Blithedalo 
Komancc.” She frequently visited there. It is simply 
untrue to say, ns many liave said, that ji^ciiobia in that 
famous little book is drawn from Margaret Fidler. 
Hawtboriio w*as mure iiieliiu^d to smile at her pretensions 
than to treat them tragically. In his “ American Note- 
Book "lie complains of “a transcendental heifer belong¬ 
ing to Miss Margaret Fuller.” He says—and it is 
ItiipoBsiblo not to eee that ho is glancing at Home one 
besides tho lioifei'—^‘Miss Fuller's cow hooks the other 
cows, and has mode herself ruler of tho herd, and behaves 
in a very tyrannical manner. She is nut an amiable cow, 


but she lias a verj' intelligent faro nnd seems to be of a 
reflective ('ust of character. 1 doubt not that she will 
soon perceive the cxjKMlicncy of being on good terms with 
the rest of her sistevlirMul.” 

In 1811 Mr, Grcidey be<*urfd lier services for tho New 
York Trihune.*^ and in tho same year appeared tho work 
by whielj shu Is hi*st known, “Woman in Iho Ntnoleenlli 
Ccnhm\” Lecturing and r«)nversing incessantly on ethical, 
classical, nnd edueatlnnnl tojdcs, with her vast and undi¬ 
gested rea<ling and luT triinHe<*ndeiilal Iileas, it is i*asy to 
see tliaf. thmigh on the ono hniul ^largaret Fuller was 
by Iier friends called “tlie Boston Corinne,” she would 
ho on the other a favourite hnlfc for the wits and satirists. 
Mr. dames Russel] I.owcll, In his “ Faldo for Urilics,” liits 
uir the weaknesses of liev cliavacter iu u iiassagc of satire 
worthy of Pope:— 

comes Miianilii; Zims, whore shall T flee to?" &c. 

Even her greatest friend, ITirriet Martiiiean, speaks of 
her at this tiimi as a “ dreamy lianglity pedant.” But a 
change almost nnracnl(»ns came over Margaret Fuller, 
sunielent to show tliat had slie lived shu wotihi have 
become one of the truly great <ines fd tho world. Slie 
I'amo to England iu 181(5, and was well received hv those 
who regarded her ns tlieir literary (‘qnal. Certainly she 
and ^liss Maitinonu had once for all ]mtan end to theh'cling 
that women could not attack graver forms of lihuatim* 
tlinn lyric poetry <»r tlm novel. ,She jiasscd honce tlnough 
France into It.aly (Paris yielding her an aequamtuneesliip 
willi Madame Geovgo fc>and, of wlneh wo Jiave a cliarming 
reeord), re.aeliing Rome in IK 17. She had met M.'izzhii 
in England, and warmly attached licrsidf to him and to his 
cause. In Italy, in 1817, slic married a young Italian 
nobhunan, tlie Murchese d’O.sMili, an .ardent friend of tbo 
yet nnixnn repuldic, but tho marriage was at first kept 
secret. The Ossedi e.slalo was in file handu of gentlemen 
attached to the pope'.s service, ami would certainly havo 
been eonfiseriled if tlic marchese wevo known l«> have 
married a Protestant. A new government was hoped for 
by tlie friends of Mazziul, and <liil indeed arrive in 1848, 
For some reason blargaret’s ehihl, Angelo, bom that year, 
WAS left in tbo country and Jier mnn’iage still kept secret. 
Wlien ill A jiril, 1H49, tiie French invested the city, Margjiret 
Fuller look charge of one of the hospitals, llor ImslMnd 
was in command on the walls, and slio occasionally joined 
him there. The city liaving f.allon she hastened to her 
ciiil<l, nnd found him aluiust starved, ns the nurse had 
ncgleeled him, despairing of further payment. The inar- 
riagi* was now no long(>r c<*nceulcd, and with good nursing 
the boy recovered. B’hile living ntFloreuc»j, the Marchesa 
d'Oss<di was hard at work on a hook on modern Italy, 
two volnincM of which she completed. The manuscript 
was, however, lost wilh her. 

Having decided to return to America, on tho 17tli of 
May, 1860, they started on the voyage iu a meiehant 
vessel. The voyage was di.s.astrous all through. The 
captain died of snmll-pox, and then. Angelo took it, but 
KHwered. They wem within sight of the American 
coast when a violent storm sprang up nnd the ship 
struck uptin a sand-bar. There was no efTectual help tJ> 
Ik! had from shore, but it was po.s.sible to save them ono 
by ono on a jdank which a stout sailor pushed behind. 
The eaptain's widow was saved in this way; hut when it 
W’os Margaret 8 turn she would not stir—she would not 
lc.avo D'ObSoli and Angido. The ship’s steward took the 
poor child in lii.s arms, nnd promised to save him or die; 
hut they were waslicd a'^hore quite dead. Jlargnret and 
H’Ossoli died together. The sailt»rs wei*e many of them 
able to reach tho shore. This w.'w on tho lUtli July, 
1850. The sad fate of Madame dA^spoli and hm 
heroism in the defence of Romo h-nd a pathetic romance 
to her life. Her biographevH, Emerson, James Freeman 
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Clarke, W. H. CJianiiIng, and Mrs. Ward TTowo (tlic latter 
being: tbe most recent, London, 1883) all sliovv the devoU'd 
attuchniont and belief in her f;rcat future wliicli tltis 
extraordinary woman was able to inspire, fat beyond the 
actual pcniiaiient work she ncconiplisla'd. 

FULLro, THOMAS, DJ>., tlu‘ author of the quaint 
old favourite ‘‘ History of the Worthies of Enj^land,” was 
born at Aldwiukle in Northamptonsliiru in 1(>08. lie 
W’ns educated at Canibrid^je, ftiui lusynne reidor of Broad 
Windsoriu Devonslilro, In 1 ajjpearedIns “History of 
the Holy War,*’and in 1G'!2 his atiiushi^^ and instructive 
“Holy and Profane Slate.” In 1(511 he was appointed 
preacher to the Savoy in London, and the qiiaintnoss of his 
imagery, the sparkle of Ids wit, and his undoubted learning 
brouglit him large audiences. His book went llirough 
ftmr editions during the Oommonw«‘.T.lth, though Fuller was 
a king’s ninii <luriiig the Civil War. His “Palestine” 
(ICoU), “Abel iJedivivus” (1C51), and his “ Olmrch His¬ 
tory of liritain from the Birtli of Christ to 1(548” (1(50(5'), 
W'cri) favourites at the time, hut are now little read. His 
greatest work appeai’ed jiostlminously: those “ Worthies” 
which still delight us, and remain as qnaint and fresh as 
the day they were jieimed. At the liestorallon ruller was 
made doctor of divinity and chaplain to tlie king, besides 
receiving again Ids prebend of Salisbury. He died in IGdl. 

FULLER’S EARTH is rt soft cai'thy suhslauee, some¬ 
what soapy in feeling, varying in colour from grcenisli-gray 
to brown. It differs from oidiiiary edays (winch it some¬ 
what resembles iu uppearanec) by crumbling with water 
instead of becoming ]>iastie. In eomposilloii it is a liy- 
drated silicate of uluniiua, with small and varying amounts 
of lime, magnesia, soda, and iron oxide. The fuller’s 
eartb worked at the pits of Nulfiel<l (near Reigate) con¬ 
tains 44 p<T cent, of silica, 11 per cent, of alumina, 10 per 
eemt. of iron (a bigb percentage), 5 per cent, of lime, 2 piT 
cent, of magiK'sia, and 5 ))cr cent, of soda. Fuller’s earth 
lias been traced ns a result of the dt'compositlon of di.abasc 
and gabbro. In England It is found in tbe .Inrassic and 
Cretaceous formations; in the former it attains suidi im¬ 
portance as to constitute a distinct mcinlier of the Lower 
Oolite ill tbe westeni counties. Near Batli it attains a 
thiekness of IbO feet, but dies out to (lii> west, and is 
absent in tbe north. 

Fuller's eartli wils formerly used extensively in dyeing, 
but it is now almost completely superseded by clieinieaj 
preparntion.s. The French and (lerrnan terms for our 
fuller's earth are respectively terre a fuulon and wnlkcrde. 

FULLING, the art or practice of scouring, cteausing, 
and tluckeniug cloth, serges, and other stutrs in a mill, 
by which the material becomes more compact, firm, and 
durable. The usual inetbod of fulling may be described 
thus:—A coloured piece of cloth is laid in the trough of a 
fulling mill. For a piece of 4h ells about lib Ib.n. of soap is 
required, one-Iialf of which is to he di.ssolvod in two pails of 
hotw’atcr. Tbe solution is poured gradually upon the cloth, 
in proportion as it is laid in the trough, without any fresh 
soap, and tiierc foiled two liours more. After this the 
clotli is taken out and well wrung in order to squeeze out 
tlie dirt and grease. After the second fulling the rest of 
the soap is dissolved as in the fonner case, and cast four 
times on the cloth. The cloth is then to be taken out and 
well stretched every two hours. When sufliciently fulled, 
and brought to the proper qualily and thickue.ss, it is scoured 
in but water, and kept in the trough until It is quite clean. 
For white cloths a considerably less quantity of soap, a.s 
well as of labour, is required. 

The art of fulling was not unknown to the ancients. 
According to Pliny (vH. fib) it was iuveuted by Nieias, 
a governor of Greece, during the Roman domiimtion. 
Among tbe RomSbs the fullers scoured, washed, and fitted 
op clothes; and their art was considered of such importance 
that various laws were passed for regulating it. 


FUL'MAR is the name given to a sea-bird belonging 
to the family Procellaridaj or Petrols. The fulmar (/’iH- 
maruH t/lnc.taU.'t) is a British species, but is most abundant 
in tbe Arctic seas. In Britain its only nesting-places are 
tbe islands of St. Kilda and Skye. This bira bcois a 
strong resemblance to the cuininon gull (Laras cantis) 
bulb in .size and colour, cxeopt that its primoiies arc gray 
instead of black. Tbe fec't want the hinder toe. Tbe tip 
of tbe upper luandilile is strongly booked, and the lower 
mandible is truncated at the U|icx. Tlie nostrils art^ 
jirodueed into a tubule, and lie on the duraal surface of 
the npi>er mandible. 

The fulmar never comes to the cotost, except for the 
purpose of nesting, or wlien* driven there by galesii. Us 
iliglit is easy and buoianl. Besides llie flesh and Iduhher 
of dead wlialcs or seals, for penetrating whose thick skins 
their Inmcliaiit and booked upper mandible is admirably 
formed, barnacles and other par.isites which uttaeli them¬ 
selves to tbe whales, molluscs, &c., form tlicir food. 
During tlie summer tiic.se birds .are tbe e^onstant attend¬ 
ants of the whale-flsbers. Tlie fulmar breeds on rocky 
I’oasts, selecting the ledges of lofty and inaccessible preci¬ 
pices for this purpose. It lays .a binglc egg, either in a rude 
Jiesl or iu a depn*ssion in tlic turf clothing the ledge*, and 
so imm(>rons are tlic birds iu sonic localities, that the whole 
face of the cliffs seems to be covi'rad with them. The eggs 
are taken in great luimbers by the inhabitants of the 
vicinity, w’ho esteem lliem liiglily as an article of food. In 
St. Kilda from 18,1)00 to 20,000 young are said to be 
killed ill one week in August, when alouo, by the custom of 
the ])luc(*, it is lawful to tube them. Both the old and 
young birds when s»*ized emit a quantity of clear umber- 
coloured oil, which is collected. The young biids also are 
very fat, and are boiled down in great quantities for the 
sake of the oil they furnish. The fulmar is shown in 
lig. 4, Plato If. Anskiiks. 

FUL'MINATING MERCURY, or FULMINATE 
OF MERCURY, is prepared by dissolving one part of 
mercury in twelve of nitric acid (specific gravity 1’3(5), and 
then adding eleven ]»arl.s of alcuho) (specific gravity *850). 
it crystallizes in white needles, is sulublo iu ammonia, and 
wheu dry explodes violently by percussion or heat, or by 
contact with sulphuric acid. The preparation of fulminat¬ 
ing mercury is attended with considerable danger, and ought 
not to be attempted by anyone unacquainted with chemical 
manipulation. Mixed with six limes its weight of saltpetre 
it is used for priming percussion caps and detonators for 
gun-cotton an<l dynamite. The compoKition is CgNyllgO*. 

FUL'MINATING SILVER, oi FULMINATE OP 
SILVER CG2NQAg»0^), is made in the same way os tho 
preceding. It is an exceedingly explosive substance, tho 
slightest tonch being snflleiciit to explode it when dry. 
Even when moist it goes ofi’ readily, if rubbed witli a hard 
body. It explodes at once in ciilorine. Tlio givatest cam 
is m‘ce.ssury in handling it, as friction even underwater 
will explode it. The ignition is extremely rajiid; gun¬ 
powder niixcMl with it is not ignited by tho explosion. It 
crystallizes in small needles, and is only slightly Bolublo 
in water, but dissolves freely in ammonia. 

FULMIN'IC ACID, 'j'bia acid is known only in com¬ 
bination. TIic formula is CaNgllyOa. It forms a number 
of salts, all of which arc more or less explosive. The mercury 
and silver fulminates an', tho best known. It also forma 
a great many double salts. Fulmiuuto of copper is ob¬ 
tained iu Binal! green crystals, and is liighly explosive. 
Fulminate of zinc is a white exidosive salt. Fulminuto of 
gold is a brown jiowdur also highly explosive. It is 
polymeric with cyanic and cyanuric acids. 

FULMINU'RIC or ISOCYAN'URIO ACID 
(CaNaHjjOa) is isomeric with cyanuric acid. It forms salts 
culled fulminuratcs. The salts of tho alkalies ore obtained 
by boiling an alkaline chloride with fulminating mercury. 
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Tlic acid is crystalliiiOf and soluhle in water, alcohol, and 
et her. This acid and its salts arc all explosive. 

FULTON* ROBSRT, tho first to cstahlish stcairi 
navij;ation on tlic Americtun seas and rivers, was Lorn in 
1766 in Pennsylvania. His parents were cmifjiAnts from . 
Ireland. In 1786 he emharkedfor Kngland, and lived for ; 
some time by palnlinj;; but his taste Icnned towards me¬ 
chanical parsnits. lie spent about two years in Dovon.shiro, 
whore he became acquainted with the Duke of T>iid/:;ewatcr, 
and projects for tho impi'ovcineut of canals then lio^nn tu 
occupy the chief share of his attention. In 17U4 he took 
out a patent for un inclined plane, which was intended to 
set aside the use of locks; he invented a inat iiiiiu t<i fncili- , 
tato excavation, and wrote a work on canals, in w'bicli lie 
first styled himself a civil engineer. He als<i invented a 
mill for sawing marble, and took nut patents for spinning 
flax and inaklug ropes. These projects failed to enrich 
Jiim; and he went to Paris, where lie studied languages, 
invented a submarine bout, projee.ted a panorama, and 
made experiments in the Seine with small sl(>uinboats. 
After trying in vuiu to introduce his buhmarinc bout into 
Fiigland, be wept to America in 1806, and «o<m aftenvurds 
eoiiimcaiced the constrnctiuii of a steam-vessel of coiisirler- 
able size, which began to navigate tins Hudson in 1807. 
lie afterwards built others of largo dimensions, one of 
them u frigate, which boro his name, ilis reputation 
became estafdished; but lawsuits in ruforence to certain 
patents ktqit him pour, and anxiety and excessive nppllc.ati()n 
shortened his days. He died in 1H15, in bis forty-ninth 
year. Seeing that as early as 17M!) a steani-vossel Jiad 
been run on tin* J ortli and Clyde Canal, Fulton was not 
the first I<» apply steam to navigation, but lie was tlic first 
to do so with any degree of success. 

FUMA'RZA, a genius of plants, tlio type of the sub¬ 
order Fcmaiuk.k 'J'liere are about foity species of 
Funiariii, which arc smooth, slender herbs. Ftnnarin | 
vaprealnta (rampant fumitory') is a clitiibing plant, and 
lu'LH creain-eolourcd flowers tipped with red or purple. 
J’umaria ojliriualis (common lumitory) p’ows in corn¬ 
fields and cultivated land throughout the world, and is 
plentiful in Ilrihaiu. The flowers are of a pale red colour, 
deep red at the summit, with a giwen keel to Iho upper and ; 
under petals. 7'ho leaves are sueeulcnt, saline, and bitter. I 
t'u'naria micrantha is found both in Kiiglund and in 
f^cutland, and lias pale purple flowers in dense spiki's. 
Fitmaria pQrvlJlora resembles Fnmuria ojjiainalify but is 
snmller iu all its parts. Tho flowers arc of a pale red 
colour. It is found iu Kent, Essex, and Cambridge, and is 
also very coiiimon in the East ItidUs, where it is used aa^u 
uiodlciuo. Fumaria VuilUmtii is a Hritish s^iecies, and 
is also found tii sandy fields in the ueighhourhuod of Earls 
and Montpellier, 

Fumaria rcscinhles Corydalis iu one of the outer petals 
being spurred or gibbous and the other flat; but tberc is 
only one ovulo, and the fruit is indchtscent. Tho species 
are natives of Europe, Ocnlral Asia, and South Airica, 

FUMA'RIC, LICH'FNIC, or PAKAHCALSlC 
ACID (C 4 H 4 O 4 ), an acid found in the common fumitm^ 
{Fwnaria in Iceland moss {Lu'hcn iHlnudinis). 

and iu some other plants. It is isomeric with maleic 
acid. It crystallizes iu various forms, according to the 
source from wiiieb it is derived. It suldiines unaltered at 
'200“ 0. (;J1'2“ Fahr.) It is sparingly soluble in cold, very 
soluble in hot water, alcohol, and ether. It is a dibasic 


showy flowers; all are reputed diaphoretics. They only^ 
inhabit Uie temperate parts of tlie world, alike avoiding the 
extremes of heat and eold. Tlj<‘y differ from otlier Papa- 
veracem chiefly in that the two interior pi-lala are unlike 
tlie two out<‘i', and tlmt the stamens ore definite in number. 

FU'MAROLX Is a name given to gaseous emanations 
from holes in lava hlietds, eltlier freshly extruded or still 
lu>t in the interior, 'i'liu gases in qiiestuiu are produced by 
the action of water (percolating through cracks in tlie lava) 
U])OTi the hot lava Lem'uth; carbonic acid, snljdiurous acid, 
and sulphuretted liydrogcn are the nsnal fuoduets of such 
ai’tion. The sulphur produced by the action of the two 
last-mentioned gases on each other has led t«» their being 
I called stiJJJoues or »'>lj\Uarttn by tho Italians. Tlio ga-^es 
I and vapours issuing from fumaroh‘s act clietnieally upon 
rocks near them; sulphuric acid is a frequent Bccondnry 
product, and attacks surnainding substances energetically. 

' Tims in Volcano obsidian is found dee.omposcd iuto u white 
clay-like substance containing crystals of Biilplmr and gyp* 

' sum; frequently tlie sulphuric acid attacks clay and forms 
alum, which crystallizes out on the surface. Fumaroles 
are frequently surrounded by crusts of metallic rblorides, 
sulphides, and sulphal(*s. They arc, of course, confined to 
I volcanic districts, and are funiui in Hungary, Iceland, 
Lipari, the Laadier .':>ee, the voleaiiic district of Italy, and 
j many oilier places of present or recent volcauiis activity. 
Carbonic acid is sonietlines emitted by fumaroli-s in such 
' abundance as to b(' dang<'rons or fatal to living creatnrcii 
' venturing near. Dead insi’cts, mice, an<l birds are fro- 
\ queiitJy found rouini fumaroli* vents on the shore of the 
Laacher S<‘u iu Klieiiisli Prussia. 

FUBUGA'TION is the npplicatlon of vapours or fumes 
for the purpostMif removing noxious smells from tlie atmo* 
spheie of apartments, or the ]»ersons of tliosi* wlio arc iu 
some way infected. The ^a|^ours of Jint vinegar, burning 
sulphur, and of aromatic vegetable matters have been long 
used to eounleraet un]ih'asaut or unwholesome smells: this 
is effected eliieflv hv the formation of such .as are stronger. 
Tlic most iinp<»rtaut kind of fumigation is that wliieh con- 
Hists in the employment of sneh vapours or g.ases ns do not 
merely conceal unhealthy culours by exciting such ns are 
more powerful, but which by their chemical action prevent 
the deeompo.sition of .animal and vegetable matters. 

The fumigation of the first kind, that which is intended 
: to conceal the noxi(»U 8 smell, is now much less employed 
I than formerly. The use of vinegar, of aromatic pastilles, 

. and the suuiU<‘of hurniiig brown paper, do not require any 
I particular imtiee; lluir ojicratlon cun hardly bo regarded 
as any oilier than that of hubstituting one smell for uuotlier. 
<»f late years much attention has Ix'cn given by scicnlific 
! men to this subject and valuable restdts have been attained, 

! many poweiful destroyers of tho dangerous prineiplua 
' existing in the atmosphere having been disoiivered, such as 
I (’oiidy’s Fluid, wbndi ]>eifurms its openitums by tho evolu¬ 
tion of ozone, sunitas, carbolic acid, and other preparations. 
Chlorine is not held in such high estimation us formerly. 

FUN'CHAL, the capital and only town of the island 
of Madeira, is situated on the southern coast. The town 
consists of a pretty wide street along the sea-.shovc, where 
there arc several good buildings, and numerous small lanes 
j which extend a considerable distance up the slope of tlm 
, hill. The number of inhabitants is 17,*100. The, town is 
defended by four forts, and has a cathedral mid several 
I churches and convents. In the midst of the town is an 


acid, forming h number of salts known as fumarates. 

FUBIA'Zinkffi* a small suborder of plaiils belonging 
to the order Pavavkuacis^. 'i'bcy consibt of slender- 
stemmed herbaceous plants, many of which scramble up 
others by moans of their twisting ieof-etalke. They are 
rather succulent in texture, with watery juice. Fumaria 
officinalU is one of the commonest of W'ceds; many aro 
objects of cultivation by the gardener fur tho soke of their 


o[)on square, planted with trees. It lias a very pleasing 
appearance from tlic sea, with its white houses rising almve 
one uuuther on declivities, and numerous adjoining villas 
or i]uintn$y embtisoincd in shnibberies or orchards, Tbo 
harbour is exposed on the S.E. and S.W. and the entranoa 
is diflieult. It is the principal port of tlic trade of the 
ihlaiid. The name Fuuclial is said to be derived from th& 
abundance of fnucha or feimel found there. 
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FUNCTIONS, CALCULUS OP. By tlio term func¬ 
tion of a quantity 5s meant any nlj^cbraical exjirussion, or 
otJior quantity expressed algebraically or not, whicli de- 
jM iids fur its value npon tbo lirst. Tims the circumfor- 
4 Mice of a circle is a function of the radius ; Iho expression 
— a! -) is a fniicllon of a, />, a*, and »/. 

All alf'chra is, in one sense, a calculus of funetions; hnt 
tho name is peculiarly appropriated, and is always {^ivcii, 
1 <» that hraucli of investi^atioii in M-liicdi the^/lnvw. of a 
fiiiic.Uon is the thioj; sought, and not its value in any jiar- 
ticular case, uor the conditimis under which it may have n 
particular value. For instance, “ is tlml function of.« 
’which, bcin;? nuilliplied by tbe saim; function f>f t/, shall 
give the same fuiietlou of is a question of llic 

wilculus of functions. 

A function of x is d«’notcd hy /■, />, !■>, <!>/•, 

&c., the first IdliT heing a symbol of an operation to 
he performed. Tlius F/> denotes tliat,wlien the opera¬ 
tion signttied hyyTais])ccn performed upon x, that signilied 
hy F is ])erfonned upon tin* resnll. ^Vhen tin* same 
■ojK'ration is repealed tlie results mav be deiioliid hyy'.f,y‘/>, 
jf/y.V, &,(*,, wliieli mav he abbreviated into /.V, /’-x, Si.v. 

FUNCTIONS. THEOKY OF, a name 'gi\(*ii hy l.a- 
grango to his view of the pilneipics of the i)ii>Ki;uKNTiAi< 
<JAi.r'iTi.i;.s. The works (jf J.agrange in which its details 
arc to he found are “ 'J'ljcJU'ie ties Fonetions Analyliqnes” 
(lirst edition, 17l>7: see( nd edition, aiul “ J.e^'«uis snr 

lu Cilleul des Fonetions.” of wliieli lie* tirst edition is vo], x, 
of the “Le^'ons de riienle FiMiiialc” and llic 

sernnd was published in IlsOb. 

If Lfigrangc's intentian weie to jini\e tluit ulg«‘bra, aa 
it cxistejl in his lime, w;us sutlieieiit lf> demonstrate the 
principles of fin; diflereiitial calenliis willninl the inlroduc- 
tn»n of limits, his end is eoinpletely attained. It Is inatii- 
festthatif Tnyloi’s Theorem he demonstrable all the rest 
follows, Now' Lagiange assnines niul makes out a strong 
<yise in its favour, that every fnneticin (p.c has this pnqierty, 
that ean he e\])anded in a series of the hum 

A/i-f-C/r‘-F* . • Further, 

lie sliows that no negative powcTs of li can enter the ex¬ 
pansion, thou that h must be a whole number, and finally 
that if A = 0 the. wlndc •-xpansion is reduced to its liv.st 
term. These points admitted, Lagi-ange’s demonstration 
of Taylor’s Theorem follow’s tlie usual course. It is only 
fair to add that neither the original asMiniption, nor the 
three points afleeting it, are free from clialleiige. The 
objections which are generally mado against it also tell 
Against the modi! of tn'ating series mii\ersally admitted in 
the last century, and are equally valid against both. 

FUNDAMENTAL BASS, a term introduced into 
musical tlH‘j)ry by the French composer Ihiineau, is the 
imaginaiy bass composed of a puccchsion of the root notes 
of a series of chords. A fundamental bass might tliei'cfoi'c 
be tho actual liass if tlio very unusual oernrreiu'<? enino 
to pass that all t f chords were in llicir root-po.sitions, 
Rameau lind some curious Ideas as to this fundanu'ntal 
bass being limited to progression b\ fourths or fifths, &c., 
seeking llnis to penetrnto the interconnection of chords. 
They are, however, now abandoned. l)r. Day in his 
method of WTiting figured liass ” uses the fimdainental 
bass indirectly; that is to say, he indicates hy a letter what 
relation the actual bass is to the root or fundamental bass. 
(A means that tho root is tlie tiass, D llial tlic tliird to 
the root is tho bass, C tho fifth, &c.) The figures accom¬ 
panying these lettern relate to the fundamental bass, not to 
the actnal bass. Soe FiouitKn iUss. 

FUNDAMENTAL DISCORDS. See Dihcords. 
giTwn Anrav TAL TONE, in musical theory, is the 
prime tone or first (lowest) partial tone of a musical note. 
In the very rare^enso of a simple lone (micIj as that from 
a tuningfork held over a resonance jar, &c.) the fundamental 
tone exists alone; but In the vast majority of musical 


sounds certain other tones (or paitials) ai*e hcai’d above 
the prime, ami all melting together moke up a compund 
lone, which gives the effect of tho fundamental tone gi’eatly 
increased in richness. Upon tho relative streugtli and 
number of these upper pnrtials depends the quality of Iho 
lone produced, that whicli distinguishes a fiddle from a 
flute. See tlie <*onclnding part of tho article Acouhtu’S. 

FUNDY, BAY OF, an arm of the Atlantic, between 
Nova Scotia on the S.iC. and New Brunswick and Maine 
on the N.W. Its Icnglli is 100 miles, and its mean breadth 
ubonl fiO miles. 'J*)ie liver St. John falls into it at tho 
town of tlic same name. Tim bay is remarkable for the 
liiglicsl tides in tin* worhl. The. set is extremely rapid, 
and tln^ lieight often as great us 120 feet. This arises 
from the circumstance that the opening of tho hay is 
directed towards the advancing crest of the tide-wave 
sweeping up the Atlantic fiom the Capo of (Jood Hope. 
It ks one of the gr.'ind<*st scenes in nature to witness from 
a liigh the advance, under a south-west wind, of tins 
tide-wave, with its ceaseless, deafening roar and rajiid ri.so 
of 2b fi’et p(*r hour, against the rocky sides of tho hav. 

PU'NEN or FUHNEN (in Danish F/yew), an island in 
the llaltie., sc]faratcd by tlie Lillie Belt from Sclileswig and 
Jutl.and, and by tlie (heat Bell from tlio island of Zealand, 
lie.s between on" 2^ and .'>.'>'‘,‘*7' N. hit., 1)^’ 42' and 4.b' 
F. Ion. Its gre.atcst length is miles, and its mean 
breadth 33 miles. Its urea is sihout 12r>() sijuare miles, 
niul its popnlation 2lU,0t)0, The Mtrfaco is level, varied 
hy low liills ill the Konthern distiiet.s. The north-cast of 
the island is decjdy indenled with bays extending from tlio 
(’altegat, partieularly tlic Odense Fiord. The soil is in 
gencml rich and productive, Fiinen ahonnds in small 
Streams, here called fm.9, and hikes; there are also several 
]>e!it-moors. The climate is damp and variable, but 
mililer than that, of Zealand. 1’hc }nincipHl crops nro 
barley, oats, and hnclcwlieat. Mucli flax, hemp, and ])ops 
are raised. With the excejdhm of potatoes, tlic cultivation 
of vegetables is limited; but tho orchards arc numerous, 
and an inferior kind of eider is made. Horses, homed 
cattle, sheep, and swine arc numerous. There is a great 
quantity of wild-fowl and poultry, especially geese. Tho 
tishevics arc pixwluclive. The only minerals arc freestone, 
clmlk, and liincbtone. There are no manufactures of 
impoituiU'i*. 

Tlie exports consist of corn, spirits, apples, horses, oxen, 
butter, salti'd me.'it, tallow, hides, hops, linen, honey, and 
wax. Odense, whieli hy its I'nnal has a direct access to 
the sea, is the great trading mart and capital of the island. 
Tim only gocul road is that fmm Mi'Melfart to Odense. 

FUNERAL. The manner of disposing of the dead has 
varied in diflerent nations, but the most general modes have 
been interment and burning. The practice of burying is 
perhaps the oldest, and it is certainly the most widespread; 
but tho custom of huniing the body, and afterwards depos¬ 
iting the nslicR in a tomb or urn, became general among 
the Greeks and Bonians, nnd it Is still practised over the 
gientor part of Asia, witli the exception of China, where 
burial is the rule. Tlic wav in which the ancient Egyptians 
disposed of tiifir dead is defi«rilK*d under KMRAi.]inNCj. 
Another method, viz. that of exposing iho bodies of tho 
dead to tlie inllucniu'S of the atmosphere and the ravages 
of beasts nnd birds, prevails among many nomadic tribes, 
and is retained also by tlic cultured Parsecs of India. 

Tho places sot apart for burial were by the ancient 
Greeks always placed outside the cities, and among the 
Humans tho tomlw were generally placed by the sides of 
the public roads. Tho early Ghristinns also buried outside 
cities, and called the burial-places cemetci’ies, from a Greek 
tenn Bignifylng n place of rest or sleep. [See Ckmk- 
TEittEs,] At a later period tlio burial-places wore trans¬ 
ferred to the cltiirches nnd tho graveyards aiirroundhig 
them, a practice that has been eontinned until the present 
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day. Tins practice, howercr, was attendod with many 
eorions inconveniences in the eases of sncli cliurcdies as 
were sitaated in towns, and about tlie luiddlo of the present 
contnry the system of intramural funerals was stroiiKly 
assailed by sanitary n^formers. It was pointed out that 
where churches had become siimninded hy linnscs, tho 
putrid exhalations arisiuj; during the decomposition of tho 
bodies placed in tlio graveyards were very injurious to 
health, and gave rise to and encouraged tho progi*i>8s of 
numerous diseases. Further, it was pointed out that many 
of those places had been used for so long a period that it 
was dangerous even to turn up tlm oartli they contuiuod, 
while such soil was quite unsuited for further intcniients. 
Tho attention of the Icgishituro w^as directed to tho inaltcr, i 
and W’rtain measures were carried by which all gra\pyards ] 
situated in crowded cities wore closed, and tho. intonnonts 
in open comctci‘ios won; ]ilaeed under sanitary controL 
In 18r>0 tlio Uoard of Health was made a Imri.il hoard fi»r 
London, and power given to the Privy (/rmncil to close the 
city churchyards. 'I'hc Act was oxtonded to llie provinces 
in 18,’j;!, and to Scotland in I800, Thou;:li tlie result of 
those measures was to rcinDVO many of tlic worst 0/ the 
evils that had prev.tilcd prc\iously, there are many sanitary 
AUlliorities who conteml that the present svsteni is also 
fraught with danger to heaUli. Wlieru a larije iminh(a' of 
bodies arc deposited in a limited s]i:ice, ns is tlie ease in 
most town cemeteries, unless great care is exereiseil both 
the air and water of llio neighhourliood me liable to eon- 
tamiliution. lleneo it. has heoii pnqiosed to resume tlie 
practice (/f rrmiation, and several societies for lhi*« ])Urp«»se 
have been established in England and on the Ctailinent. 
By tho methods introduced by tJie.'ic societies llio l»odh*s of 
the dead can he reduced to asJics in a very short time, at 
a small cost, and without danger or ineonvenieueo to tho 
living, bnt the pmetiee mahea way very slowly in Eurojic. 

Wherever (duistianity has prevailed it lias been eiisloiii- 
ary to inter tho dead with religious ceremonies judicative 
of tho hopes of a resurrection. Tlio funeral riles of tlu* 
Eoinan Catholic Church are very solemn and ceremonious, 
mid the body rcmiiins under the care of the church from 
the moment of death until it is laid in the cuiiscerated 
ground. The funeral service of the Church of England is 
also very beantifnl and impressi\e, and some societies have 
been formed among the ritualists for tlio purpose of em¬ 
phasizing the doctrines of CiiristianUy in coimectinn with 
the disposal of the dead. Most of the dissenting clmrelics 
of Great Brit.'iin conduct religious services at funerals, 
and by the Bnrial Laws Amendment Act of 1880 dissent¬ 
ing ministers may eondnet such services in clmrcdiyardH hy 
giving duo notice to the rector, vicar, or incumbent of the 
parish. [See Bukiat. UKfiUT.ATidNH.] In Scotland it 
is not customary to hold any religious semeo in the ceme¬ 
tery or graveyard, but it is usual for a minister to offer 
prayer and to read a chapter of Scripture before the body 
is taken from the honsc. 

Throughout Europe the ordinary coiii'gc of a funeral is 
a hearse with a bier, on which is the collin, covered witli a 
pall, followed by carriages in black with block horses. In 
England the heaTso is generally closed, and is sometimes 
decorated with plumes. In country districts the cofr.ii is 
often carried by straps, or borne on tho shoulders of bearers. 
All tho mourners uml attendants wear black clothes, and 
the wearing of black as a sign of mourning is a custom 
that is followed hy all classes of society. 

Until a coniparalively recent period fiinenils were con¬ 
ducted in an extravagantly expensivo manner, and it was 
ostimaled that in England and Wales more than i^a,00(),00() 
were annually spent in this way. During late years mony 
attempts have been mndo to reduce these unnecessary 
expenses, and it is now becoming more and more general 
for persons to direct that their interment slmll be us plain 
and simple as possible. 
you VI. 


Fukeuai. Orations, dihcourscs ot funerals. Tlia 
second book of Thucydides (c. .’15, &c.) contains the 
haraiigno delivered by I'ericles at the funeral ceremony in 
honour of those Athenians who fell at llio beginning of the 
Feloponnesian war. It was also an invariable Roman 
fnsiiioii to deliver such harangues. Nim'o pronounced a 
funeral oration over his wife lVppa;a. Funeral orations 
were common over Christian martyrs, and funeral sermons 
are sometimes delivered in English churches. 

Tho practice of delivering what may be properly called 
fnnernl orathms, that is, addresses by laymen over the 
gi'ave or at the inlenneiit of the dead, is at the present 
day coiiinion among the French, and is not unfrequent on 
gri*nt occasions among Uie p(*opIe of the United States. 

Fi’\Kt:AU Rrri'is, among Ih© ancients, Tla*se wi're of 
surpassing importance. The Greek superstition that the 
unbtiried spirit eould not find rest lent an additional value 
to funeral ceremonies. The coips© Iiad a small coin 
(oholui*') put in its mouth, whcmwilh to pay tho* faro of 
Charon, the ferryman of tlio Styx, who transported the 
souls of tlic (load into tho hhadus of Hades. Washed and 
jierfumod, tho head crowned with flowers, it was then 
<lresse«l in tlie hundsumesl ganneui procurable, and laid 
upon a coucIj by the Lidies of llio futnily. No seiwant was 
allowed to toueh il. Vi'.ssels of water stoofl before tlio 
door, tluit all wlio .apjn'oachcd tbe corpse might jmrify 
tlicmselves l»y sprinkling. Earthen vessels containing 
boiiey-eake, corn, oil, wine, d.c., were buried with the 
Itudy. 'I'liis was either interred, as with ourselves, or 
bunit, and the nslies Imiied in a vase. All tombs wera 
oulsido tlio city, profinbjy' fur sariitary reasons. A Greek 
city, like a Ikomnn, was tliereforo approached by linos of 
tombs, which clustered round all tJie roads leading to the 
city gates. Orations were not allowed except for public 
fniKTals. ^luiirning lasted in Attica thirty days, in Sparta 
eleven days, during whieli time the family wore black 
clutlies, and did not usually leave the house. 

Among the Romans even greater honours were paid to 
the d(*nd. As the Roman citizen ilied his relative endeav¬ 
oured to catch his last breath in his own iiioiith, then 
removed liis signet ling, and hade him farewell (vale) by 
name. The perfuiulug, dressing, and placing of a coin in 
the month wen; borrowed from tlic Greeks. Magistrates 
wore their robes of oflicc, and any personal d<‘c.omtions. as 
crowns of honour, &c., were also placed upon the deccincd. 
On tho ciglitl) day after death tiic body, on as splendid a 
eoueh as possible, was carried out of llio bouse on the 
shoulders of rclulivca or fieed slaves. In the case of public 
nn*u great persons (senators, Ae,") nould help as bearers, 
and thu Iiody was curried to the forum, theie to have 
m'ations spoken over it, thence to tho place of burning 
outside the city. Bands of wailing women, musicians, 
and dancers preceded tlm couch of the dead: one of the 
comedian.H was dressed like him, and imitated his walk and 
gcRtuvo. Following this miiniery of the departed was a 
body of actors representing all the notable ancestors of the 
deceased, siilUbly dressed to represent those personages 
and wearing masks which had been copied from tiiein, and 
a collection of which always ornamented the atrium of a 
wealthy Roman. Espceijilly prond was the family U this 
ghostly procession could show a consul or two, a jirictor, 
or ft CGiisiir • nnd in this case the state lictors, &e., accom¬ 
panied the comedian us they would have done tlic great 
ancestor of the departed in his life. The family, all in 
black, followed—the sons with veiled ln'ads, the daughters 
unveiled; then thu clients and freedmen ami friends. Arrived 
at the foram tlio corpse was supported in an erect posture 
while tho notable deeds of tho deceased were recited and 
eulogized to his face. Many interesting descriptions of 
this imposing ceremony remain. 

Bannng was rather a lato practice. Sulla was the first 
of the Cornelian gcus whose body was burnt. But once 

10 



FUNFKIRCHEN 


14C 


FUNICULAR MACHINE. 


introduced it ftpnind rapidly; not only as being evidently 
licaltljy, but also as permitting tlio ashes of the departed 
to bo reverently preserved and liis memorj’ to be associated 
with nothing luutiisomo or corrupted ])y dcctir. This lasted 
till Cliristianity became a state roligiou uiidcr Ounstantiiie 
(sole emperor in when burisU generally returned 

into favour. The place of burning nvis the hustinn^ and as 
a statuo of the dead man was v(!ry frequently erected 
over his tomb as a ineinorial, sucii statues, being usually 
of tho bend and neck only, have come to be known 
as hu»is. The aslies were collected from the pyre, soaked 
In wine, and cn.shrined in an urn, witli a suitabio i)i- 
Bcription ciuTcd on its siilc. Large tombs, with niches 
in the walls to receive huiidiods of urns, were provided 
for poorer peo}de who could not buy laud enough nor 
were rich t‘nough to erect u tomb, l-'roin their dovccot- 
liko nppeai'iiueo they were called colrnttbarkt. Human 
mourning was originally black, and under the emjnro re¬ 
mained Muck fur the men, but the ladies of the cmpiie 
wore white, TJic hair was untriunned during the few days 
that ilie mourning lasted. 

The wuYiifiinnAy whenci! funeral is ch*rived, means torch; 
for in the early times all Uuninii funerals weri' at niglit, 
that magistrates and pilests might not be made unclean 
and their duties hindcMcd hy thesiglilor touch of u corpse. 
When the splendid eeremoiiies grew fablilunable, however, 
only those loo poor tn afford them continued to hold tlieir 
funerals hy niglit in the ancient W'ay. 

Funichal Show's or Gamkh frequently followed ])ublic 
funerals among llie Giirk.s and Itoinans. An early example 
of this oceui'S in the luaeral gaiiiuH celebrated hy Achilles 
in honour of Fatroclus, At tho funeral of 1*. Licinius 
Orashus, i^ontlfcx Maximus, I2t> gladiators fought, and 
the games lasted three days. The “Aileljdii” of Terence 
W'us prodneed for tho first time at th(‘ funcial of l.uclus 
Aimilius l*aulns. 

FUNF'KIRCHEN (“Five Churches;” Ilimgaiian, 
Vevs')^ an old town in the county of Ihiranya in ilnngary, 
and tjic scat of jiruviucial administration, stands at the 
foot of Mount Metshek, and at the edge of a rich and ex.- 
leuiaive vulhiy, Hl5 miles S.S.W. of Hilda. It has 21,000 
inhabitants. It contains several handsome buililings, an 
tqiiscopal palace, an cccicsiabtical seminaiy, a gymnablum, 
u cathedral, said to have been founded in ItiUl) and to be 
tiio oldest in Hungary; several chui'chcs, some of which 
were formerly Tuikisli mosques; a piildic library and 
cabinet of coins, two hospitals, &c. In the vinicity uio 
coal-mines, alum and vitriol works, and extensivo vineyards. 
Large quantities of corn and tobacco me grown about 
I'Uufkirchcu, and much rape-seed is raised for making oil. 
The trade of tlie town is ehicliy in the produce of the 
country, and in leather. There arc mineral springs and 
butlis, and manufactures of woollen cloths. Funfkirchen 
is ono of tla: most pleasantly situatud and beautiful towns 
of lluugar}. Th»‘ Turks held it from 15 to to 1080. 

FUN'GIC ACID, a little-known acid existing in most 
of the fungi. 

FUNGIC'OLA is a group of beetles belonging to the 
section Tkimkica. Tlio antenna: arc long, the last three 
joints forming a tlaltencd cluh. The maxillary palps have 
the last joint thread-like. The legs are long. In some 
tropical species tho elytra have a broad dilated margin, 
and are armed with largo spines or hooks. This group 
includes only one family, Endoraycliidw, The spc<'it*8 feed, 
in some coses both in their larval and perfect condition, on 
fungi and bolcti, especially those growing on the surface 
of rotten limber. The species aro numerous, but chiefly 
confined tn the tropioil regions of both heniisjihercs. Only 
two species are found in Ttriiain, Lycoperdina hovistw^ 
found in the puff-ball, and tho prett}' scarlet and bkek- 
apotted EndomychuB coccinBU8» 

FUN'GIN, tho cellulose or cellular fabric of the fungi. 


FUN'GUS, a class of tho cellular Ci(Y 1 *togamia, which 
includes agarics (toadstools, mnshrooms, &c.), truffles, puff¬ 
balls, mildew, mould, bliglit, &c. They have no grf‘eu 
colouring matter (chlorophyll) like other members of tin* 
vegetable kingdom, and cannot therefore use carbonic acid 
as food; very ni.any of them live iijion decaying organk* 
matter, or iu a stale of ^loi'asitism upon living kings. 
Tbo word vtycoloyy is used to denote the science of fungi; 
it is dcriied fiom Uu; Greek mules, whence also the ter¬ 
mination inyceles for many of tlic orders of fungi. 

Fungi aro eompiibed of elongated colls, called hypkai. 
An exception occurs iu tlio case of the group Myxoniycoles, 
about which so mueh discussion has taken place, some 
biologists even classing them in tlio animal kingdom. The 
liiyct'Uum of fungi consists of hypha*, which are concerned 
iu tho absoqitiou of imtrimi'ut; a good cxani]>Ie is tlio 
mushroom sjiawn. lii the ca.se of parasitic ftiiigi, as fur 
iust.anco that which produces potato-disease, <terlaiii of llm 
hyplisu of tho inyccdium arc modified to form haustoiia, 
which penetrate the cells and extract nourishment. A 
scferotitfi/fi in a tuberous or wart-like body, forini'd by tlie 
concentration of Iiyplac densely inteivvoveii. One of the 
best known sclerolia is EnocT. The hymenium is tliat 
part of tho surf.aco of a fungns wlucli hears the veprodu**- 
tivo bodie.s or spoiv.s. The gills of the mushroom and tho 
pores of boletus are liynicnia. 

Fungi me generally very nUrogeiioiis, and this is the 
re.'ison why so many form nutritious articles (»f food; many 
a poor family in France, liussla, i'^c., dine well olfa single 
large fungus. Many fungi ate poisonous, but even these 
steeped in >incgiir become nlHdesome. Dr. Hadiwini has 
W’rittcn a useful book on those which are fit fur food, 
“The Esculent Funguses of England.” \east and some 
other fungi produce fermentation. Fnngi mv often very 
destructive—for instance, diy-rol, lioji-niould, cuflee- 
discu.se. potuto-diseji.se, wheat mildew, and crg»jt. 

Following tho chissiilealiun of ])e Ihirv, fungi maybe 
divided into tho following orders and suhorder.s 

Order 1., Fhycomycctes is comp<i.sed of the suborders 
Saprulegnioro (example, the salmon-disease fungus). iVro- 
nosporeaa (the potalo-di-seasc), and Mucoriui (fruit-mould). 
Order II., Hypodermla: contains Urediiieiu (wheat-mildew) 
and Ustil.agincoB (smut of corn)- Order III., Hasldiomy- 
ectes is composed of Trcmcllini (_7rcinclla inesenteriaa, 
fig. 9 of i’iatc FuNuti.s), Hymenoinycetes (^Affa7'icH8 mollis, 
fig. 1 ; Trami’tes yihhosay lig. 2; Aferidius lachrymnus, 
tig, 3; Boletus, fig. 4; liyduum coralloides, fig. 5 ; CVrt- 
vm'in rugosa, fig. <>), and GasteromycctcB (Ifafanvfi 
phalloidcs, fig. 10; Cyofhns veruivosus, fig. 11; L/yeo- 
perdon gigauteum, fig. 14). Order IV., Ascomycctes Is 
composed of Discomyectes (^^foTcl^eUa csculenta, fig. 7; 
J\>ziza aurantia, fig. 8), Erysiiiliea: (wliito-mildcw), Tuber- 
acero (tho truffle), I’yreuomycetes (.V/y/ana hypozyUm, 
fig. 12; Sphmria, fig. 13; Ncctria cinuabarina, fig. 15), 
and Liclienoii. ‘‘I'lowcrsof tim” is an example of order 
Myxoinyc.ctes. Order Schizomycut es contains liaetevin, &c. 

For British fungi, see ** Ilandhook of British Fungi,” hy 
IH. C. Cooke. 

Fungus, in medicine, is a temi applied to sucli super¬ 
ficial granulations and such morbid growths of a malignant 
clmracter us are. of a soft mushroom-llko eliavactcr and of 
rapid growth. When the pedicle of such a growth is long 
and slender it is termed a polypus. 

FUNIC'ULAB BEACHINK is a name given by sume 
mccbanicians to a chord or chain attached at one extremity 
to an imniovuhlu point, the other cud passiug over a fixeil 
pulley or friction wheel, and having a weight suspended 
from it; a weight being also suspended from the chord or 
chain in some part of its length between tho fixed ex¬ 
tremity and the pulley. The diord or chain becomes thus 
a nieclianical agent, since unequal weights, applied os has 
been said, may be in equilibrium. 
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Fukiculab Bailvats are those which depend upon ^ 
motive power imparted to on endless chain or funiculut). 

This being wound round drums drags along carriages, &c., 
fixed to it. With suitable clotuh-brcaks to guard against 
damage from brdken chains, such railways are safer for 
steep ascents than those depending on cogs (as the Right 
Railway), or on the bite of horizontal wh(;els on a third rail. 
There is an excellent funicular railway up the «ouo of 
Mount Vesuvius, an oxcoodingly steep acclivit}'. 

FUNTNliX^ a hollow conical vessel with a small pipe 
issuing from its a[>ex, much nsed in dutiiestic life for con¬ 
veying fluids iuto vessels of small apertures, mid hi clu'inlcal 
operations not only for this purpose but for that of filtering. 
Locally it is sometimes called a “tun-dish” or a “ filler.” 
Funnel is also applied to tlic Iron tube which carries ofT 
the smoko from the engine fires of steamships, locomotives, 
&e., and which, by its LuigUt, cruaLcs the draught necessary 
fur combustion purposes. 

FUR is the name commonly given to the incnislallou 
which forms on the inside of vessels when calcareous 
water is boUed for any length of time In them. It is 
usually a deposit of carbonate of lime with small quantities 
of other mineral matters. As it is a bad conductor of heat 
its presence in steam boilers is very objectionable, and 
various means have been tried to prevent its furiiintiou. 
Some of these have proved ]>aitially successful, but the evil 
has not up to the present been fully conquered. For the 
fur of animuls see Fuhm. 

FUR'CA (T^at., a fork), among the Romans, an iiiqilu- 
ment of punishment, consisting of a strong piece of wood 
resembling a fork, whence Itdciivcd its name. There were 
difTercut kinds of punishment, as the J'vrca if/no7tuniognf 
when a slave (they had no free servants), by w-iy of ilis- 
grnce, w.'is obliged publicly to carry the furca on liis slioul- 
ders, his arms being lied to tbo two jirop'cting liinhs 
of the furca; the furca pa-imlU, when a cvhniual, in addi¬ 
tion 1o carrying the furca, received a public \vljip))ing; and 
tiio furca capitalisy which was iiifiieted for u ea{)i1al felony, 
when the malefactor was whlpjied to death, witii the furca 
fastened about his nock. The Chinese Cano is a closely 
analogous iustniment of correction. In the feudal ag<5 the 
furca was iu some measure retained, under ditrerent inodi- 
fieatioiis, as an implement of punishment. 'J'hus furca 
at fossa was a privilege grunted by our kings of sum¬ 
marily punisliing felons by hanging or drowning—men by 
the former, and W'oinen by the latter mode. Furca ct 
fiiujtUus was a kind of tcudul snbj(>etiuu, according to 
which tho bondmen wcic at the disposal of llieir lord for 
lifo or limb. 

FUR'FXTRINIB (C irJTi.jN.jOa') is an organic base ob¬ 
tained fn»m furfuramide (Cislii-jiNjO;,), a crystalline amide 
formed by the action of nmuionia on furfurol, or oil of bran 
obtained by distilling bran with dilute sulphuric acid. 
Cn boiling furfuroiiudo vviih a somewhat dilute solution of 
caustic potash, this substance is slow'ly dissolved, and the 
resulting suluLiou on cooling deposits small >Yiiilo crystals 
of furfarine. It is a imwerful organic base, forming with 
acids a series of lieautiful crystalline suits. It i.s sparingly 
soluble in wdd water, dissolving in about 135 parts at 
212“ Fabr. It dissolves readily in alcohol or ether. It w.as 
discovered by the lute Frofessor Fowiies, nnd is reumrkablo 
ua being tbo first organic base produced nrtificiallv. 

rUR'liONG, the eighth part of a mile, viz. 220 yards. 
It is tboyhmm>-h>Mi7, the length of an ordinary furrow in 
the fields of our English ancestors. 

FURXOUGH, leave of absence granted to soldiers, uUlicr 
periodically or upon extraordinary occasions, to enable then 
to visit their friends or recruit their strength in cases of 
ill health. Tho furlough of an officer in tho royal service 
is called “leave of absence.” Non-commlBsioned officers 
and privates on furlongli must be provided with a pas.s, or 
they ore liable to bo seized and de^t with as deserters. 


FUBKACS. A furnace is a closed, or partially closed, 
chamber in which tho heat derived from the combustion of 
fuel is used. Tbo design or form may vary within wide 
limits, as may also tho mode u! applying and using the 
fuel, and tho purpose to wliinh tho heat is applied, or the 
nature of the operation which is carried out by its means, 
without invalidating this geuernl deriiiilion. 

In this view the open grate which is used for domestio 
purposes cannot be classed as a furnace, and tho propriety 
of denominating other heating n]>pliuncus stoves^ henrlhs^ 
and the like, which are citlicr not closed chambers iu any 
sense, os tlie be.alliig cfiects of which ore utilized outside 
of the appli:ineo, is apparent. 

On tlio other hand, kilns^ which are used in the irianu- 
factuve of brieku, pottery, &c., may be considered as fur¬ 
naces, even allliough a very largo proportion of the heat 
devo1o]M>d in them frum tho fuel iu u.se]cs^^Iy di.s.iipated In 
the cooling of their contents. Some modern forms of 
tlicse, liowcvcr, fully vindicate their claim to be classed 
us furnaces. 

MuJJUs and orcus^ other than coke ovens, fonn another 
section of heating appliances whi<’h are elosi-ly allied to 
fnriiac-es—In fact, the muflle is a ch.amliev wduch is placed 
inside of a luxating furnace, and which contains the siib- 
fatance to be o]>erjitcd upon by the heat, whii'h is trans¬ 
mit led to it tliiongh the brick, clay, or metal of the muflle. 
The oven has fcatuics in <*onimou with tlic niuifio furnace, 
but <iitrcrs from it in ni»t having the inner chamber movable, 
whilu soiiictinics movable muffles are ust-d. In Bomo 
rcbpects crucibles, ivlorts, and cupels placed in a furnace 
fulfil the coiul!tlons of muffles. 

Combustion is curried on in furnaces by meau.s of air 
Rupplied either as a blast hy mcchanic^il means, or by 
the natural action of chimney “ draught; " and tho fuel as 
iuLntduced into tho furnace may be oitlier solid, liquid, or 
gaseous. In cUbO.s where gaseous fuel is supplied to fnr- 
nnees, it is produced fnmi solid fuel (coal, cokts, wood, lig¬ 
nite, orshalo) iu .separate clminl»ers termed “ gas producers.” 

It is probable that the first clVorts to obtain high tem- 
pcraturcH by combustion were made iu eoniiectioii w’itli 
the rcduetioii of metals from their ores, and by means of 
an air blast produced by in.annal labour or other arlifichU 
means. The CaUdau ./biv/e, with its “Iroinpe” or 
waler-jet blowing ap])aratus, and the old-fashioned sviithy 
licnrthf with its hand or foot-bellows, are examples of tho 
oldest of such ajqdiances with which we arc acquainted. 

The blast furnace^ which is u.sed in the manufacture of 
pjg iron, i.s no doubt a development from tliese early ideas, 
so that historically furnaces worked by nlr blast, as dis¬ 
tinguished froin natural draught, come first. 

Thu blast furnace is a vertical structure of dimensions 
wliicli vary ueeorjling to llie class of ore and fuel used in 
the district in which it is built. Its Htme.tnre is of brick 
inside or thnmghout, or of brick inside and a casing of won 
or of stone. Us form is now generally circular, although 
at one time it was built squan* for some part of its height. 
When not cased with wrouglit-iron plates it is often bound 
with iron ring.s or hoops. Tho solid fuel (coal or etike, 
sometimes lignite) is charged along with the ore and fluxes 
at the top of the furnace, or “ lunuol-hcad,” and the blast, 
which is now almost always huatud, is supplied through 
tnyeiTs near the bottom. The top of the furnace now 
usually closed by n movable hell-cone, in order to permit 
tho large volume of eombusllblo gases which is given ofi‘ to 
bo coiidiielcd to various otlier funmees where these ga.sc8 
may he usefully consnuicd, instead of their being allowed to 
esenpe into and bum nNeles,-.ly iu ctmtaet with tlie air at 
tiio blast furnace top. See Fuunacic. 

Tho cupola^ whieh is used f»r melting pig iron for 
foundry purposes, is a miniature bkast furiiaco with im open 
top. In this furnace coke is the fuel almost always em¬ 
ployed, and the blast is seldom if ever heated. 
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One of the earliest and perhaps the most typical fonn of 
fumaccB using solid fuel witli air-supply produced by 
outoral or chimney draught, is the reverberatorn furnace^ 
as used for paddling and for heating iron and steel. It is 
also used for many other purposes in the arts and mnnu- 
factures, and the principle of its construction is applied to 
a variety of designs, including tJiose in which the body of 
the furnace consists of a movable or revolving chamber, us 

Fiff. 1. 


been attained by tbo nso of KOrting steam-jet blowers, 
an*anged to force air and steam nuder the grate into the 
ash-pit, which is closed for this purpose. A third method 
finds its illustration in Witten$triinC$ 
furnace^ in wliich air is forced by a fan both under and 
over the fuel in a combustion ebambur^ tbo products of 

Fig. 3. 



•in tbo Vc.rnot furnace^ Mactcurs rcrolnnr] t'hanii'al 
J'uruarc^ the Joutst <)(■ Wiil.*h chnnical J'nrnuce^ the 
DanLn puddllnfj furnncey and othcis. 

The ordinary reverb?ratory furnace (tig. 1) consists <‘ss<*ii- 
tially of a grate or linplnce, witii bars, a liiing-door, it, 
a bod, divided from tlie lin*plnco by a bridge, J%, or tiu*- 
brick wall, a curved or sloping roof or crown, wbu li causes 
the flame to ref'erbn'afe on to the cliargt! plac<*d on tlio 
fnmaco bottom or bed, and n fliinmey or slack, I, c'on- 
nected to the furnace by a neck, «, which narrows and dip.s 
downwards toivards tlie chimney. Tlie sides mid roof are 
usually bound by iron plates, buckstafl’s, and tic-rods, and 
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tho bottom in puddliii;; furnneos iu also carried on iron combustion escaping bj llic fuinacc doors, and no riaimncy 
plates, having a clinnncl or passage for air undomcath. being used. 

In order to obtain high ti’inperaturcs by the use <»f an Attempts more or less successful have been made to 
inferior of coal, the method has been adopted in some utilize the waste heat usiuilly caiTied oil by tbo ivaste 

gases by healing the supply of 
air used for combustion, as in 

furnace^ and others; by hcat- 

I ;|i iiig both tho fuel and tho air, as 

^ *11' ':m ft'. .'!l!i B in iViees“re^>fr/«r«ace; and 

1' 'ill!'. I ill l by raising steam, as is common 

i ' -'i'M ' ''tE ' 4'! •I ’i- ' I I in many forges and rolling mills. 

' ■' 'uT ^ _ J'' ,*'‘'11^ ^ ■' !'■'!IBBHJJ latter purpose the waste 

iincly'^owdcrcd fuel, forced into 
tiic furnace by means of an air 

- •, ■ " r’gaMons "fn^randVre- 

W most among tliO plans introduced 

f„P purpose stands the t*e- 

' i^rior to the introduction of 

furnaces of working with blast or drnuglit produced nrti- the Siemens fnmaee there were furnaces in use in Sweden 
tlcially in order to secure more rapid combustion. This in which combustible gas, produced by the partial combns- 
_4>1 «a liiiu IkAnn T\i*nfhi(i|>r1 ]>V tinn nf fiird. W5ia tiHPil nlnnrr with a bloat of oif SUDulicd 
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la SiomcDS* design a furnace (fig. 2) of a form varying 
according as it is to be employed for melting steel in a bath 
or in crucibles, for molting glass in pots or in a continauns 
tank, for puddling or for reheating iron or steel, or for 
other purposes, is mounted upon two pairs of “regenera¬ 
tors,” which are rectangular chambers built of fire-brick 
with semicircular arched roofs. These chambers are filled 
or nearly filled with fire-bricks stacked dry, so as to form 
a fretwork, exposing a largo surface alternately to heating 
and cooling actifms. Tassages conneet the tojjs of each 
jMiir of these chambers with one end of the furnace, or witli 
either inlet or exit ports in it, while the bottinn of the 
chambers is connected by other juissages with reversing 
valves of cast iron, through which the gas from Iho pro¬ 
ducers and tlio air-K«pj)ly pass, and are directed first 
separately through one pair of rcg( nerntoi^ wliirh have j 
been heated by tin' escaping gius(*s, then through the fur- | 
uacc, in which combustion takes place by the union of the j 
gus and air, and lastly, as highly heated products of com- | 
imstion, tlirougli the other pair of icgenerators, to which j 
they impart tlie greater jiaiL of their heat, and by ibu i 


Fig. 1. 



reversing valve to the clumn<*y flue. Tlio direction of the 
currents of air and gas is reversed at stated inten’als, so 
that each pair of regenerators alternately store up wasto 
heat and impart it to the iiieoming gas and air prior to 
comlmsiioii taking jilaee. Tliis is done with tlie minimum 
of loss, as the same brick surfaces whicii are heated by 
contact with the hot waste gases are brought into contact 
witii the gas and air wbicli arc to be bculed up. The 
orighml form of the Siemens gas producer is shown in' 
fig, 3, the fuel being introduced by the opening, A, and the 
air iicccssai^ for eumbustion by n, while the rusulliiig gases 
escape by the tube, <;, 

These anangements arc successful in ])roduciiig econo¬ 
mically the higin'st tcmperatuii’S used in tho aiis, and the 
same principle has been introduced with success in other 
plans, notably in tlmt of J/r. £>unnachic'$Jim-hrick kilnt^ 
ill which a cluimbor full of freshly-burned bricks becomes 
a rt*gencrator to lieat up the air used for combustion (with 
gus from a jnoduccr) in anotlier adjoining ch.ambtT. 

Attempts have also been made with more or less success 
to beat the incoming ah* (lor couilmstlou with gaseous 


Fig. 5. 



fuel) continuously by transmission of the heat from the j 
waste gases thixiugh thin partitions of fire-brick, which ' 
separate tho ascending current of air from tho descending | 
current of waste gases. Of this class of furnaces arc tlm 
Pofitardfurnace, yfhh its recuperator; tlie GormanJ ut" 
nace, with its heat-icsloring chamber, and some furnaces 
introduwd by Jlr. Alfred Wilson, whose gas-producer 
(illustrated in fig. 4) Ims taken a foremost place iu couiicc- > 
tion with tlio working of Siemens and other furnaces i 
worked w'ith gas. The fonn of grate used in tho Siemens j 
producer has been introduced into the liottias furnace, tlio { 
Bichtrouxjvrnace, imd tho iSmUh-Vasson furnace, \ 

In firing steam boilers with solid fuel an ordinary grato • 
is placed either under the boiler, which then takes the | 
place of the roof of a furnace, or inside a boiler flue, which i 
wholly incloses tho gi'ate, air being admitted through tlio 
furnace door and under the fire-bars. See Uoilcu. 

In applying gaseous fuel to boiler firing (fig. fi), the gas 
is led through a regulating valve, a, to the front of the 
furnace or combustion chamber, and air for combustion Is 
admitted through an adjustable grating, n, in tho furnace 
door. 

Fubnack, Klkctuic, a valuable invention of Dr. 
Siemens completed just before his death, in 1883. The 
fomace consists of a cmciblo of any convenient si7.c, 
in the bottom of which is pierced a hole to receive the 
poaitivo electrode, tho negative electrode, which passes 
through a hole iu tlie lid of the crucible, being suspeuded from 


one end of a beam, tlie other end of wliich is attached to a 
iiollow cylinder of soft iron free to move vertically within a 
solenoid coil of wire. The force with wlneh the cylinder 
is drawn into the coll ('.an be eunnterpoised by a sliding 
weight on the beam. One cud of tho solenoid coil is con- 
uceted with the jiusitive, and tho other with the negative 
]Kile. The coil having a high resistance, its attractive force 
on the cylinder is pro])(}rlional to tho electro-motive force 
iNdween the electrodes, i.t, to the resistance of tho arc. 
The length of the arc is, tliorefore, regulated automatically, 
and the extinction of the aic by sudden change in its resist¬ 
ance, or by tho sinking of the material iu the crucible, is 
thus avoided. The crucible is surrounded with some in¬ 
fusible substance, which is also a poor conductor of heat, 
and gus-rulort carbon or sand answers well for this purpose. 
The electrodes may be of such carbon as is used iu electric 
lighting, or of any other convenient conducting suhst.anee, 
and may, if desired, bo cooled by ciiculatiiig water 
tlirough or round them, or by exposing them as for a.H pos¬ 
sible to the air. In one experiment a } inch nickel positive 
pole was employed, tho lower end being inserted iu a solid 
rod of copper about 1 inch square and (1 inches long. 
With this polo 1 lb. of grain nickel was fused in a clay 
crucible and poured in eight minutes, starting with every¬ 
thing culd. The electrode was attacked but little, aud no 
leakage occurred. 

Two great advantages claimed for the electric furnace 
arc, that the temperature attainable is practically limited 
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only by the refractoriness of the material of which the 
furnaeo is constructed, and that the heat is developed 
immediately in the material to bo fused, instead of iirst 
having to passthrough the containing vessel. Dr. Siemens 
used very i‘elra<'/tory clay crucibles, wliieh, however, were in¬ 
variably cut through iu a few minutes, and, except f<»r experi¬ 
ments of filiort duration, wen; useless. IMiunlmgo erueiblos 
yield much belter results, but tend to cause earhurizatiun of 
the inotal experimented with. In some experiments tlio 
fusion of metal was eilcctcd in a bed of lime, sand, or elcctriu- 
liglit carbon dust. As far as tlic limit of the temperature 
which mny be produced hy uii electric furnace is coiieerned, 
Dr. Siemens remarked, wlicn describing the furnace before 
the British Association, tliat it is yet unknown, for although 
the heat would probably increase the resishinec of tin; are, 
that iu itself would cause only a further development of 
heat. 

FURNEAUX ISZtANDS, a group l}iug in Bass 
tStrait, betweeu TaHinauia and Australia, were discovered 
3U 177Ji by the navigator whose name they bear, and who 
was second in command under Cook. The largest of these, 
Flinders Island, is 85 miles in length by 10 in breadth. 
The next in size arc Capo Barren, Clarke, Ilummoek, and 
Bahel. 'llicru ore also a number of small size. I'liey lie 
in Jat. 40“ S. by 148" K. Ion., and belong to Tasmania. 

FURS—FTTR TRADK—FUR DRESSING. The 
■covering of the skin of many anlmuls is constituted of two 
kinds of hair, one of whicli is silky, soft, and curly, and is 
called fur, und the other isstraigtilaud eumparatively coarse, 
and is distinguished as the overlmir. Those animals wliich 
yield fur iu suflicieut abundance for commercial purposes 
are generally found in cold climates, sucli as the high lati¬ 
tudes of North America, Siberia, and NortiuTii Europe. 

The fur trade was early taken np by the French colon¬ 
ists of Canada, and through the ignorance of the Indians 
the traders at first made very great prolits. When the 
hunting season was over the Indians came down to Ottawa 
in their canoes, and enconiped outside the town of Afuntreal, 
where a kind of fair was held until the furs were all ex¬ 
changed for trinkets, &c. At a later period, European 
Settlers, under the name coureurs des bois^ or wood- 
rangers, set out at the preper season for ATontreal in cunues 
loaded with voidous articles, und proceeded up the liver 
to the hunting grounds, where they conducted their tralllc 
with the hunters. 

The Dudson Bay Comp.any, established with the object 
of procuring furs, was granted a chiU'icr by Charles II. iu 
1670. This association founded several establishments, 
but the trade they carried on, though said to huvn been a 
profitahlo one, w'os of very limited extent. As tho com¬ 
pany's charter was never confirmed hy any Act of Piirlia- 
nicnt, all British subjects were lawfully entitled to trade 
with those regions; though from the ditUcultios attached 
to the trade, the protection required in carrying it on, and 
the undisguised hostility whlcli private traders experienced 
from the ngniits of the company, the latter were allowed to 
monopolize it to a great extent for more than a century with 
but little effective opposition. In 17HJ]-8‘1, however, some 
traders engaged in the fur trade of Canada formed them¬ 
selves into an association, known by the name of ilio North¬ 
west Company, having their cliief estaldishmcnt ut Afon- 
treah Tlds new company prosecuted the trade with great 
enteiprise, and with so much success that they seemed to 
have roused the latent energies of tho Hudson Buy Com¬ 
pany, and the eonilictiDg interests and pretensions of the 
two assodations were uatorally productive of much jealousy 
and ill-will. At length, in 1821, an amulgamatioii took 
place between thje companies, and tlie trade was afterwards 
prosecuted peacefully and successfully. In J86!) the 
territories of the company were sold to Canada for ^300,000, 
but it was allowed to retain its stations. All the furs are 
shipped to London, some from their factories at York Fort 


and on Afoo.se River, in Hudson Bay, other portions from 
Afontreal, :ind the remainder from the Columbia River. 
They are disposed of in Loudon at periodical sales. 

The fnr trade is prosecuted in tho North-western Terri¬ 
tories nf the United Slates by an ussodation called tho North 
Americ.'ui Fur Oompimy, tho principal managers of w'hicli 
reside in New A'urk. The company employs steamboats 
for as(;ending the rivers, which penetrato with case to 
regions that could formerly be explored only tbrongh tho 
most painful exertions in keel-boats and barges, or by small 
parties on horsclwok or on foot. 

The following arc the principal skins taken for the sake 
of the fnr:—Tlio ermme, called by way of pro-omincnco 
tlic predous ermine, is found almost exclusively in tho cold 
regions of Enrepo and Asiju Tho fur of tlie enniue is 
pui'o w’hite tljronghoufc, with the exception of the tip of 
the tail, whicli i.s black; and tho Ryxitied appearance of 
ermine skins, by which they are peculiarly known, is pro¬ 
duced by fastening these block tips at intervals on tho 
skins. The stoat is an inferior kind of ermine. The sable 
U a native of Northern Europe and Siberia; tho.se of the 
darkest colour are the most esteemed. Martens arc found 
In North Ainerhai as well as in Norlhcm Asia; the Ameri¬ 
can skins are generally tho least valued, but many among 
them .are rich and of a heautlful dark-brown olive colour. 
'I'he Jieri/ Joxy so [c.alled from its brilliant red colour, is 
taken near the north-eastern coast of Asia, and its fur is 
much valued, both fur its colour and fiiicness, in that 
quarter of tho world. J^Jntria skin.s nro obtained from 
South Americ.a, and ai*e chiefly used by liat manufacturers 
as a substitute for heaver, Sea-otlcr fnr, of tho young 
atiiniul, is of a beautiful brown colour, but when older Ihu 
colour becomes jet black. Tho fur is exci’cdingly fine, 
soft, and close, und bears a silky gloss. Fur-seals are 
found in great numbers in the colder latitudes of the 
Konth(‘ru h(‘mispherc. The skiu of bears, foxes, heavers, 
racoons, badgers, minks, lynxes, mnsk-rats, rabbits, hares, 
and squirrels arc procured in the higher latitudes of North 
America. 

Funs may bo classed as felted furs and di'essed furs, 
Tho first iueludu all such as arc employed in liat-inaking, 
and are principally tho skin.s of tho hare, rabbit, beaver, 
and nutria—the laricr obtained from a sm:dl animal colled 
tho coypou; but of all the American varieties those of tlio 
silver fox are tho most scarce and valuable. 

Furs being entirely tho produce of nature, which can 
neither bo cultivated nor increased, their value is not In- 
llueuced by fashion alone, but do}>eiids materially on tho 
larger or smaller supplies received. The weather has great 
influence on the quality und quantity of furs imported from 
all quarters of tlio globe; ainl tins circumsliinco renders 
tho fur trade very dilllcult and pn^oirious. The quality, 
and consequently the price, of many furs will differ every 
year. Sometimes the sanio article w'iJl rise and fall 100, 
200, and 300 per cent iu the course of twelve months— 
occasionally indeed in even a shorter period. Among the 
furs whicli always laiik very high (tliongh like all tho 
others they change in value) lUtiy bo speeifiod tho ermine, 
the Siberian sable, and the black and silver fox. These 
are at all tim(‘.s comparatively very scarce, and usually 
command high prices. 

The term dressed firs is given to those furs which are 
retained on the original pelt, and in that state worn as gar¬ 
ments or trimmings in tho form of cloaks, tippets, cufts, 
collai's, &C. The fur-hunters, when they have killed a 
beaver or other fur-hearing animal, strip off the skin and 
hang it up to dry, either in tho open uir or iu a dry and 
cool room. Wlicn tho skins are brought to England and 
placed in the liands of tlio funlor ho examines them 
minntcly, to sue tliat the diyinghos been properly effected, 
and the pelt iu a firm state. He then washes tho skin, to 
extract all greasiness from the fur, and gives tlie pelt a 
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-Bort of Hlighfc tanning or tawing, by moans of alum and 
other ingredients. The skins ore then ready to bo wovkod 
op into materials for garments. In order to give tho snr- 
face of the fur a unifonn length and colour of fibre, it is 
often nccesKary to cat up many skins, and saw them edgo 
to edge; for it is rarely the cose that every part of the same 
akin is of a uniform colour. 

FURTH, a town of Bavaria, in the circle of Middle 
Fmiiconia, is situated In a fertile plain at the confinanco 
of the llegiiitz and tho Pregnitz, alrout 4 miles N.W. of 
NUnibcrg, to which it is joined by u railway. It lias 
about 31,000 inhabitants, a largo number of whom are 
Jews. There arc savcral churches, one of whuJi is liomau 
Catholic, and a splendid synagogue. The High Church 
coutains one of the oldest and lai'gest organs in Germany. 
The Jews have a sort of a university here, culled a Talmud 
School, where their learned men and rabbis arc. educatc<l. 
FUrlli bos also a town>haII, with a tower 216 feet high, a 
grammar nnd a superior civic school, an hospital, a theatre, 
&c. Independently of a brisk transit trade, Furth is the 
residcnc'c of a number of sinail manufacturers, whose prO'> 
ductious are looking-glasses, chandeliers, glass, sealing-wax, 
pocket-books, pencils, needles, spectacles, cabinet-work, 
turnery, clocks, jewelry, saddles and harness, lucks, &c. 
Some cottons, cups, and stockings arc also woven. There 
is mi annual fair at Michaelmas, which lasts fourteen days. 

The first railway for steam carriages in Germany was 
completed in ]8,‘l6-3(> between this town and NUrnberg, 
a distance of 4^ miles. 

FUrth is first mentioned early in llio tenth century. 
Custavus Adolphus was defeated in 1G32 in mi attempt 
to cony tho intreucliincnts of Wallenstein, in the neigh- 
bonrhoofl of this city. 

FURZB (Ulc A genus of plants belonging to the 
order Lkuhmincks.!!:. Tho species are branched evergreen 
ahruha, furnished with spines, and beining yellow flowers. 
The calyx is two-parted, with two minute bracts ut the 
base, and the jiod is thick and fcw-siicdcd. Ultx europam 
{common furze, gorse, and whin) is an erect evergreen 
Bhmb, with yellow llowcrs, wliich appear in greatest abun¬ 
dance from February to May, though in mild bcosohh it 
may bo seen in blossom all the year round. It is soine- 
UnuiS used for hedges, for which it is well adapted. Vlex 
nanus (the dwarf or French fnrzc) is a native of England 
and Scotland, also of the west of France, in poor gravelly 
soils, but not common on tho Continent. The bracts at 
the base of tho calyx are mnch smaller than in the common 
furze, aud do not spread. LIlex strictus (the Irish furze) 
is an upright plant, seldom flowering. Its brancbc.s are 
soft and succulent. In size aud character it stands be¬ 
tween the two fifregoing species, but is a mere variety of 
the common furze. Ulex Gallii^ found in England and 
Ireland, differs from the common furze in tho l)ract8 being 
very minute, and from the dwaif furze m the wings of 
th e cor olla being longer tlian the keel. 

FUSE, a short tube made of molal or of a lough hard 
wood, which is filled with a slow-burning composition and 
used for firing shells. For muzzle-loading guns the fuses 
are mado with a ring of quick match at the end, which is 
ignited by the flash of the gnn. For brccdiloadcrs, whore 
the projectile fits more closely, the fuses ore provided with 
detonators. The sides of a fuse are marked with two lines 
of numbered circles, one lino having the odd and the other 
the oven numbers. The distances thus marked are termed 
tenths, and before the fuse is inserted a hole is bored 
through one of the circles to the centre of tlie fnse so as 
to explode the shell when the fire reaches tliat point. The 
length of tlio fuse is regulated Ity the intended range of the 
shell or the time of its flight. Some forms of fuse are designed 
to explode the shell the moment it strikes the ground, and 
are termed percussion. Sensitive fuses are such as are 
made to explode the shell on its meeting with but slight 


resistance, while delayed-action fuses allow tho projectilo 
to bury itself and enmo to rest before tho explosion takes 
place. Armour-piercing shells are oflen used without 
fuses, tho heat cau.sed by the impact tiring sufficient to fire 
the powder they contain. Fuses regulated to burn with 
varying rapidity are used for all kinds of pur|M)sc8, Ixith in 
militaiy affairs and in carrying out blasting operations. 

FU'SEL OUi, a substance continually met with in tlie 
manufacture of potato brandy, passing over in considcrahlo 
quantity towards tlia end of tho distillation. The prin- 
(upal constituent is nmylic alcohol or hydrated oxide of 
amyl (CcHn). Tho formula is CJI-,.jO. It is formed in 
nearly all fermentations. It is a colourless liquid, witli n 
strong cimraetcristic odour, and is iuflainmablo, burning with 
a white smoky flame; ^peciflc gravity, 0*811; boils at 132® C. 
(2G3® Fnhr.) This substance is found in the ‘‘faints’' 
of all raw-grain dlstUlutions, and gives rise to tho dis¬ 
tressing symptoms characteri.stic of new whisky. It can 
he removed by filtration through charcoal. By long keep¬ 
ing, also, it undergoes some ciherifleallon, which niters its 
ch:iractcr and renders all old wliisky wholesome. Tho 
odour of the fusel oil Is easily recognized by allowing tho 
spirit to evaporate on the palm of the hand. It has been 
used mixed witli rapc-oil as a mihstituto for sporm-ull in 
greasing inacliinerv, under the namu of At/tfroupem. 

FUSEXZ. BJBNKY, was (ho second son of John 
Casp.'ir Fne.s.'tli, a portrait and landscape painter, and 
author of “ Lives of the Helvetic I’aiiitors.” Ho was born 
at Zurich, in Switzciland, 7th February, 1711. The 
cider I^ucskU gave his son n classical cdueation, and brought 
liim up for tliu church. Ho took the degree of M.A. at 
Caroline College, Zurich, and entered into holy orders In 
17G1; hut leaving written a pamphlet, in conjunction with 
Lavatcr, in which tlie conduct of an unjust magistrate was 
exposed, his friends deemed it prudent to oblige him to 
travel for a while. Il.aving come to England he stayed 
here, supporting himself for a time by translating for tho 
booksellcTH. lu 1706 he travelled for a short lime as 
tlie tutor of tho eldest son of Earl Waldegrave, but threw 
up the charge in di.<<p]easurc. Ho now saw Reynolds, 
showed him his drawings, nnd at onoo, by Reynolds’ advice, 
devoted himself to art. lie wn.s one of tho artists engaged 
by BoydcU for his Shaksjiearc Gallery. In 1790 he was 
elected n member of tho Royal Academy, of which, nine 
years later, he became professor of painting, and, in 1803, 
keeper. Boydcll’s Shakspeare G.allery suggested to Fnseli 
the idea of a similar one fur Iklilton, wliicli he aocomplished, 
and exhibited in 17UU, but with no pecuniary advantage. 
Among his literary woiks he edited an edition of the w’orka 
of Ills yonng and illustrious friend I.avater, assisted Cowper 
ill his translation of Homer, translated into German Lady 
Mary Montague’s Letters, and into English Winkelmann's 
work on Ancient Painting und Sculpture. 

His lectures contain some of the best fine-art criticism 
in the ].'inguag& In painting ho made Michael Angrio his 
chief study, in dreams or terrible subjects he is often 
grand; generally his works are characterized by super¬ 
fluous energy. Many stories are told of his satirical wit 
upon his contemporaries. Fuseli died 15th April, 1825, 
and was buried in tho crypt of St. Paul's Cathedral. He 
bad altered liis n.'uno from Fuessli in order to suit the 
Italian protiimcfatioii. 

FUSIBLE METAL* an alloy of bismuth, lead, and 
tin, melting below tho temperature of boiling water. See 
Bismutu. 

FUSILIERS' were formerly soldiers in the British 
service whose muskets were liglitor and shorter tliao tho 
rest of tli« army; hut all infantry regiments now carry tho 
some kind of rifle. 

FUSIOK and FREEZING. Kc^arly all solid homo¬ 
geneous bodies undergo an impiu'tnnt raoleeulor change 
called fusion, liqnefa-dion, or melting at a certain tem- 
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poraturC) which, as a rule, is conslaiit for each substauco; 
this tcinperatarc, above wiiich the substance is a solid, and 
below uhiuli it is a liquid, is called tlie molting point, and 
leas correctly (because less uniformly) tlie fri*eziug point. 
Tiicro is usually a change of volume, which is iiuTcused iu 
the liquid form. Water foms the most uotublo exception 
to this rule. The continued application of heat dues not 
increase the tempemtnre of the solid until it is all molted, 
and the withdrawal of heat does not decrease the tenqiera' 
ture until it is all solidilled or frozeu. Tiiis temperature 
differs widely in diflcrent substances. The iiiulliiig ])0iiitH 
of the best known metals, fur instance, extend from tlU° 0. 
below zero (that of mercury, which is solidiiliul with great 
difficulty) to 2000“ C. (Lluit of platinum, which is incited 
only by tho oxyhydrogen blowjnpe). The traiisition is 
gonoially suddim, but some metals, such as iron and 
platinum, berornc gradually softer before melting—u pro¬ 
perty wliich allows of welding th(*st) metals easily. Tho 
case of nrseniu is peculiar, as the metal boils at tlic same 
temperatnn! as tho melliiig point. The following table 
allows the melting points of the ordinary metals:— 

Melting Melting 

point. _ point. 

Mercury, 

Potassium, • 

Fusible metal, 

Sodium, . . 

Lilliium, . . 

Magnesium, . 

Tin, . . , 

Bismuth,. • 

Cadmium, • 

Lead, . • • 

Ainc, ... 

Arsenic, . . 

L Antimony, . 

Some other substances give a ividcr range th.an tho 
metals, and recent researches point to the conclusion that 
tompcratuies may be found so high that all known solid 
substanucH would bo in a stute of fu.sIon, mid so low that 
all known liquid or gaseous f>id)staiices M'onld become 
Bolidiiled or frozen. The oxyhydrogen flame hn.s no eflVet 
on lime, which is the crucible employed in melting platinum. 
On tho other hand oxygen and hydrogen have botli been 
liquefied, if not quite solidified, and carbonic acid in tho 
solid state is now becoming a regular artiedo of commerce. 
Tills substance is supplied us a liquid in strung iron vessels 
under a pressure of ilG atmospheres, mid wlnai allowed to 
escape the evaporation is so rapid that intense cold is 
produced, as low os —78'^ 0., the acid becomes solid, and 
mercury is instantly frozen by it. As a rule great }irc88nre 
as well as cold necessary to liquefy and congeal most 
of tho gases. The addition of a salt to water reduces the 
freezing point. Tl *- following are the fre(‘ziug and melting 
points, in degrees of Fahrenheit's tlicnnomcler, of various 
well-known substances 

Deg. I’ahr. 


Sulphuric ether, —4G 

Liquid ammonia,.^4G 

Nitric add,.-45 

Sulphuric acid,.—45 

Brandy,.— 7 

Pure hydrocyanic acid,. 4 

Common salt, Baturated solution, • 4 

Sal-ammoniac, ** . 8 

Oil of turpentine,.14 

Strong wiiioB,. • 20 

Bochclle salt, ,.•••■>■ 21 

Oil of bergamot,.23 

Blood, ..25 

Epsom salt, ..25 


Deg. Fahr. 

Kitro,.26 

Vinegar,.28 

Sulphate of zinc, 28 

Milk,.80 

Water,.82 

Olive-oil,.8G 

Sulphur and phosphorus, equal parts, 40 

Oil of anise,.50 

Concentrated acetic tidd, .... 50 

Phosphorus,.. • • 108 

Steui'ln,.. • « • 100 

Spermaceti, ..••••••112 

^iarguric acid, .•••••• 134 

Yellow was, •••••••. 142 

White wax, ••••••». 15G 

Sulphur, ..•••....218 


Bcgulnr temperature thermometers have been recently 
Buggestod, which depend on the various melting points of 
mixtures of parulUn and paraffin oils. 

The material used by coufectianers for producing cold 
is u mixture of ice mid common .s.alt, which iu passing 
from the solid to the liquid state nbsurb.s so much heat, or 
in ordinary language produces so much cold, us will rcduco 
the tliermumcter from the usual temperature to zero of 
Falirenhdt. If, however, freshly fallen snow he used instead 
of ice, then the fluidity Is more suddenly produced, and the 
cold i.s more intense. It is found that ic(' or snoiv, though 
exceedingly conveiilcut substancc.s for tlio production of 
artiiielal cold, are by no means necessary to it. Any salts 
wliicli dissolve rapidly in w'ater, iiuely powdered, are 
powerful freezing mixtures. 

In using all freezing mixtures of salts these must be 
finely powdered, brougiit as rapidly us possible into solu¬ 
tion, and used in huge quantity. 'J'ho containing vossels 
mu.st be well surrounded with felt, sawdust, chiU'coul, or 
utiier non conducting material. 

The following are useful freezing mixtures, with tli* 
dimiuutiou of temperature whicli tliey produce:— 

Deg. Fahr. 

S.ilt, 1 ; snow, 2 parts,.— 6 

Salt, 2; ammonium chluridc, 1; snow, 5, —12 
Salt, 10; snow, 24; ammonium chloride, 5; 

potassium nitrate, 5,.—18 

Snow, 8; dilute sulphuric acid, 2, . . • —28 

Snow, 8; hydrochloric acid, 5, • • • . — 27 

Snow, 7; nitric acid, 4,.—80 

Snow, 4; calcium chloride, 5, . « . , —40 

Snow, 2; calchim chloride crystals, 8, . —50 

Snow, 8; fused potash, 4, • • . • . —51 

These temperatures indicate dcgiecs below zero. In 
most cases the exact temperature leached dopendH on the 
temperature of tho subbtauce before tho freezing jm'uucsr. ' 

Ill order to produce the congelation of water 1>y a rapid 
evaporation from its own Mirfuce under the exhausted re¬ 
ceiver of an air-pump, Sir John lA^slic introduced in the 
receiver a shallow vessi*] containing highly concentrated 
sulpimric acid, above which was placed the vessel contain¬ 
ing tho water. Tho air being extracted oh quickly aB 
jHihblble, tho vapour, which, in consequence of tho removal 
of tho pressure, escaped continually from the water, was 
absorbed by tlie acid as fast os it rose; and tho remainder 
of the water was speedily frozen. Dry potash or calcium 
clilorido may bo used instead of sulphurio acid. This 
principle of tlie ]>roduction of cold by evaporation of wator 
is illustrated in tho porous water-bottles and butter-coolers 
in domoetio use. 

FUS'TIAN* a cotton fabric, similar in tho mode of 
manufacture to velvet, having iu addition to the warp and 
weft, common to all woven goods, a piky consisting of 
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oibor tlircads doubled under the weft^ and thrown in ** at 
intcn'als so close toother that when the goods are finished 
tlie interlacing of the warp and weft is concealed by them. 
AVhile in the loom, the pile forms n series of loops, wliich 
arc afterwards cut and sheared; the shearing is oiTuctod by 
very beautiful maclnncry. 

There are dillcront vanctios of fustians, known hy tho 
names of cotton velvets, velveteens, beaverteens, moleskins, 
coi duroys, and cords. Different patterns are produced i>y 
different dispositions of the pile threads. Fustian is said 
to derive its name from Fustut, a suburb of Cairo, wlieiiee 
tho stuff first Ciiine. It was spoken of in tlio middle of 
tlie sixteenth century as fustian of Naples, whence tlie 
term fiistianaiiapes” (‘‘fustian and apes”^. 

FUSTIC, two yellow dyes—old fustic, or hois jnuiic, 
from dyers’ mulberry (^A/orwt tinatorid) ; and young fustic, 
from sumach {llhns cotinufi). The former yields with 
morduuls a dull yellow colour, the latter a bright yellow 
colour, which changes to purple by alkalies. It is much 
used in ealico-prinling. 

FU'SUS. See Si'INPt.k-stiki.l. 

FUX. JOBN JOSEPH, a distinguished musician of 
tho contrapuutiil school, was born of low jiareutnge in 
16G0, near Gratz in Styria, and died full of hoiioiu's at 
Vicuna in 37*11, being buiicd at St. Steplien’s. Although 
he was most iudustrions as u composer, tilling all kinds of 
church and court inusieal posts, he is now probably only 
known by his famous work on counterpoint and coinposi- 
lion, llio “Gvadus ad Parmissuin ” (ITlbO), for long the 
acknowledged text-book on the subject. Jllozurt and 


Haydn both learnt and taught from it. It is now quit* 
superseded; but the examples are very good, and figure in 
many of the ordinary manuals of counterpoint. Some of 
his w'orks are printed in Fruske’s “ Muslca Divina," and are 
therefore cosily accessible. The cBtcem in which Fnx was 
hold is shown by tlio Emperor Charles VI. (father of Maria 
Theresa) sending for him his own litter because Fux was 
ill of the gout, that ho might bo present at a pcifornmnce 
of one of his own 0{)eras. 

FYZtD was the name of the land wcfiTy tlie vuVuia of 
our oai'liest ancestors, the Englishmen bofort) the Norniau 
Conqu(ist. U]) till that lime (lUGG) tho fyrd was the only 
source avuilalilo for forces for the defence of the country. 
At first every man was enrolled; later on every freeholder 
was responsible for a number of men, varying wdth tI»o 
amount of laud he hold. Laudholders of boroughs paid fines 
rather than fulfil this obligation: wo find Oxford paying 
X20 to escape sending twenty men, and Oolcliestor com^ 
muling its fyrd for sixpcnco a hearth. Tho penalty for 
iion-atteiidancc when summonctl (fyi-dwile) was forfeiture 
and a fine of i20s.; for a landless man, 00^^.; a Ceorp, 
Desertion also can hid heavy punishment. After the 
Conquest the fyrd existed side by side with the feudal 
ari'to/ pr«)per: in keeping with liis usual and wise course 
the Conqueror declined to super.sedo or to distrust a 
national arraiigeinent. I'’or defeiisivo purposes the fyrd 
was good, but for offensive operations, ebpccially if things 
went amiss, it did not do well, having nn irresistible tend¬ 
ency to dissolve and melt uwuy homewards liS soon as the 
battle was over. 



G. This letter i.s the seventh of the. Tjiliti alphabet. 
In the Greek alphabet its place is Mip])lu-d by z (zeta), 
ff (gamma) being tho Uilrd letter in that alphabet. The 
sound of ff in both Latin and Greek v\ns hard (ns in our 
word get% except tho double g in Greek, when the first 
g took tho Sound of ug^ us aggelos^ a mesbcnger, pronounced 
ung-‘gtlo8^ If, as seems probable, the sound of the Grci^k 
letter zeta W'as the same as that of the consonantal soniid 
at the beginning of the word jt/dge^ it may p(>rhups be 
inferred that tho hissing sound given now to one pronun¬ 
ciation of the letter g existed in some diuleet of ancient 
Italy. The sound is funiilinr to the inodci'n Italian. 

Tho sound of the letter g in tlie English language is 
tlirccfold. Before cr, r>, ami and occasidiinlly hefure i 
and e, it is tho sonant mute of tlie palatal series, and this 
is the original sound of tho Old English g, la Old Eng¬ 
lish it always sounds thus, even before «, t, and y, as in 
gifan (to give), geten (to get), yyrc/c/ (a girdle), &e. The 
other bound, wlndi it now usually has before i, e, and y, 
is one of tho sonants of the sibilant series, and is also 
represented by the letter y', as pronounced by the English. 
The sibilant sound is wTitteu in Italian by two letters, yt, 
as Giacomo, Jacob, or by gg, as oggi, to-dny. Tho two¬ 
fold nature of the sound corresponds to the double sound 
of the letter <*. A third sound is partly expressed by g, 
though it really at first sight would seoiu to have little to 
do witli that h'ticr. It is tho sonant nasal of the palatal 
series expressed by tbe letters ny, and produced by dropping 
tho veil of tho pnlalc, which in ordinary utterance closes tho 
passage from the pharynx into tho nose. In this way the 
intonated current of the sonant mute y is allowed entrance 
to tho nose and exit there, and the result is its conversion 
into a nasal, as in singing. Wo are lu*re approaching the 
vowel sounds. 

Tho palatal y is liable to many changes in different 
dialects or languages 


1. G and I- are convertible. Thus the Greek and 
Latin forms genu, ys^y\ geu, •yev, os in gen-us, yi 0 -eg\ 
guo, yfu, tt.'i in gno-svo, y$ yv»t raw, severally correspond 
to tho Gciiiian and English hnie, knee; kind, kin; Jcemi-en^ 
know. So much is this the ca.so that the Romans at one 
time ubandoiu d the k altogether, using only c, which was 
their way of writing y. Tlndr abed was therefore really 
abgd, as with tho Greeks. Wlu'ii about tho third century 
me. tliey renewed the / -sound they allowed tlieir c to 
fake this meaning iii.stead of y, which it liud before, and 
their a h c d became really ah k d. An altered c (g) was 
inseliled for liic y-.souml. 

U. a ami an aspirated guttural: as, Greek, Ger¬ 

man, yaws; English, ym/j«c and gmider. There can be im 
doubt as to the coimeetion between the Greek ;^^(|,tho 
Latin 1ie.s~UrnuK, the German ges-tirn, and tho English 
gcsivf-ddij. The closo euiineetioii of the two sounds may 
also he seen in tlie prouimciutiou of tho final y iu high 
German like ch, J.udwig, &c« 

li. C and h. As the letter h, when pronounced, is only 
a we.ak msplratc, this interchange strictly belongs to tho 
last Jiead. 

‘1. G often disappears! first, at the beginning of a word, 
as in the Latin onsn', a goose, conii»ared with the forms 
given above, and in the modern English if tnougli, com¬ 
pared with the Old English gif genoh. Many examples 
of this occur in the. imw poetical participles of the English 
language commeucing with a y, as yclept, yciad, &c.; also 
ill oyo for agnne; in all of which the fuller form began 
witli yc, as is still seen in German. TJie loss of y is very 
common before I and «, as -Eng. like, Old Eng. gcliCf 
0(‘rm. ghich; Lat. no«co, wascor, from gno8t'o,(gtascoT; 
disdain, from Lat. disdignaiT. Secondly, iu the middle of 
words between vowels, os in b'rench words derived £1*0111 th© 
Latin; as legere, lire, read; magister, maisire, master; 
Ligeris, Loire, 61iC.; also in words coming down from Old 
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Eiif'ljbh, as pall; stgtXjKnil; refjn^rain^ Ao. In 

such cases the vowel is {jencmlly lengthened. Lsisily, at 
the end of words, as »ecgan^ so.i/; may; (lay: 
hero again tho syllable is strengthened. 

5. O and y are convertible; as ye/ttiT’-day^ compared 
with the Old English geostra-i1(V(j; yawn with yanian; 
yellow with yeolo. So also yard and garden ; <and yate^ 
a dialectic variety of gate, 

0. G with gu and w. In flu; Ealin language there 
coexist tho forms tinguo^ itngo\ ungun^ ungo; nrgueo^ 
urgefty &c. lu the Fn*nch language gn is present e<i to the 
eye, but g to the ear, in guerrey gulipey 1*5:0.; in Englisli we 
have wary wanpy &e. So from tho Old English datgiany 
J'ugoly rnearpy laguy genlgay wo get our modem Eng¬ 
lish datOHy fowit marroWy lawy gallows; and from tlio 
Old French gauffre w« get wajer. Cliauccr gets wastel 
(cake) from gatc-aUy as in liis word for cake, wastel-bretk. 
In many instances wo get the Old English «>-form and tlic 
French ytt-form together. Thus wise and guisoy warranty 
and guaranteeiy v'Ue and guilcy &c. 

7. G and h. This is generally eoulined to those cases 
at the beginning of wov«iB when an r or f follows, us in 
the iEoliu forms, yXtipetpcyy y^*>X***^ yKXmfog, in place of 

^Xi^etfoVy $a/.»9os, 

8. (t and d: as In-yfirnp for yv-fAfi-rtif. This change, 
as in tho last cose, is common before 1; hence the Latin 
dulcis by tho sido of the Greek ykvKus. 

0. The gntfunil g and tlio sibilant g. The hard g be¬ 
longs to Europe, the j sound to Asi.o. Tims reg (r(*x), a 
king, is in the Eiist rnj-sah. l»ut we have also home 
examples, ns edge^ from Old English ctg; hridgey from 
bryegy Scotch brigy 

10. The sibilant g and di or hi hehu'e a vowel; as Lat. 
hodiey Ituliau oggt; cambiarcy changer. 

11. G appears to attach itself to tlie letter r at tlic end 
of roots; as iwrgo apargoy conipare4l respectively with the 
lAtin mare and the Greek rvrufu. This outgrowth corre¬ 
sponds to tho addition of d at tho end of roots ending in 
Hy as sound, Middle English souHy French son, Lat. son-tm. 

12. G has crept into several words, as foreign for foraiu, 
tovei'eign for sovran, impregnable for iinprenublo, &.C. 

G, in mnsic, is the seventh and last letter in the musical 
alphabet, if we do not count the altogether irregular II for 
Bb of the Germans. It is the sevcntli note in tho scale of 
the ancient Greeks in the Hypodoriaii mode [see Gkkkk 
Musical Svtsem], and the fifth note of our natural” or 
typical scale, that of C. Tlio French and ltali.an.s accord¬ 
ingly call it sol, the fifth of the welhknowu Sol-fa syllnbh s 
which they nsc to designate notes in preference to letters. 
Tills is not to be confused with the T<niie. Sol-fa nso of the 
syllable sol, as the latter means simply “fifth of the scale,” 
whatever scale it may be. Ob in French and Italian is 
Sol bemol. hemnlh; is Sol diese, diesis. In German 
G, Gt>, G^ are v«’Mpcctively G, Ges, Gis; and the keys of 
G major and G minor are in German G-dnr and G-molL 

G was the keynote of tlie ll 3 rperdorian mode of tho 
ancient Greek musical system, and of the Mixo~Lydian 
mode of the medieval church-sy.stem. See Mopes, 
Ecclesiasticau 

lu modem mnsic tho key of G major has one sharp In 
Its signature ^ minor two flats (Bt^, 

Eb); Gb major has six flats (every note flat but F); Gj$ 
is not used as a major keyiioti*, as it demands every note 
sharpened, and oven one double sharp (Fx). Its place is 
taken as a keynote by the enhamiouie. Ab. G}^ minor 
IS, however, necessary as a relative minor to B major, and 
is so used; but it is an awkwiud key (Gj, A#» B, G#, 
DS, E, Fx, Gjf). The relative major of G minor is Bb 
major; and tbo relative minors of G major and Gb major 
are K minor and £b minor. 

G is tlie lowest string of the viullu and the second string 
of the viola (^). It is also (at an octave lower, a) tho 


second string of the violoncello and the top siring of the 
contrabasBo in both tho threc-stringed and four-striiiged 
instruments. It is therefore a favourite key for brilliant 
orchestral works, since there are so many open notes of 
great rcsoimnco on the strings. It is not, however, the 
natural key of any of the wind instnimcuts, except oue 
variety of trombones, tho bass trombone. 

The letter G converted into becomes the familiar 

“ G clef,” and as sncli rules the treble stave. This stave 
is sometimes enrclessly called the G clef (“ tenor part in 
tlio G clef,” &e.) The curl of tho clef sign must always 
embrace tho second lino of the treble stave. Tliei'u are 
other and less used G-clef staves however. fSee Clef.] 
It also gives its name (in Greek) to the seule itself, tho 
word gamut being tiotluug hut gamma-nt —i.c. gamma (G) 
lakuu 118 the nt or keynote. 

GAB'BRO or EU'PHOTXDB is n gr.initie rook typi¬ 
cally composed of a gTianular crystalline aggivgato of labra- 
dorito and diallage. In some varieties of this rock the 
felsj).ar is replaced liy saussnvite, wliicli, when associated with 
smaragdibi or diullage, Dana distinguishes ns euphotUle; 
wliilo a rock coinpo.sed of foliated pyToxene (like hypev- 
sLhenc) and labradorite (andesite) or aziortiiite, he calls 
norite. AVlien liypersthcnc replaces tho diullago the rock 
is called hypersthenitc. 

Gal»bro is one of the basic igneous rock.s, that is, con¬ 
tains less tlinii about (10 jier clmiI. of silica. It has the 
suTiic ultimate chemieul com^xisltioii on basalt and tachy'- 
lyte, which are considerod to he respiictively its lava and 
gl.a.ssy forms, tho difleronccs in texture being duo to tlio 
difierunt conditions under which they coolod—gabbro hav¬ 
ing cooled blowly at a great depth, and having a greater 
specific gravity than the other two, which Bolidified tnoro 
rapidly near tho surface. Gabbro is an eruptive rock; it 
occurs in bosses or intrusivo masses, dykes, or sheets. 
Many accessory minerals occur in it, ptThaps uuu of the 
most Interesting Isuiig the fine sjiicules of native iron 
found in some gahhros of the west of Scotland. 

GA'BXI* one of tho most important towns of ancient 
Latium, about 12 miles from Bomo. Tho state of decay 
into which it fell gave rise to a proverb expressive of 
desolation. For a time, under tlie Euinan emperors, it 
received now life from the fame of its mineral waters; but 
although bishops of Gabii continue to bo mentioned until 
the ninth centnry, scarcely anything is heard of it after 
the third century*. A ruined temple still stands on its site. 

GA'BION, u hollow cylinder of wicker-work rosom- 
hliiig a basket, but having no bottom. It is formed by 
planting slender stokes vertically in tho ground, at intcn*als 
from each other, on the circumference of a circle, and 
interweaving with them osiers or otiicr flexible twigs. 

The most usual kind of gabion is aliout 2 feet in 
diameter and 2 feet 0 inches in height, but tho stakes, 
wliose extremities ar(i pointed, project beyond tho basket- 
work about 8 or d inches at cat;h end. Such gabions are 
used during a siege in executing trendies by the process of 
sajiping. 

Gabions of the same kind arc sometimes used to form a 
revetemont for tho interior of a battery, being then placed on 
end in two or more horizontal rows, oue above tho other, 
and leaning against the muss of earth. Four or five gabions 
line each side or cheek of tlie embrasure at the neck of 
the latter. 

A gabionnnde is any lodgment consisting of a parapet 
hastily formed by placing on tho ground u row of gabions, 
and filling them with earth obtained by digging a trench 
parallel to tbo line, in their rear. 

GABXtSi, tho triangular part of tiie end wall of a build¬ 
ing, between the top of tlie side-walls and tbo slopes of 
the roof. The tmtirc wall of the bnilding of which tlio 
gable is the top part is called the gable-end. In classical 
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arclntectai'O the term is not used, the place of the I'ahle 
being occupied by the pediment; Imt it is one of the most 
common and characteristic feutores of Gotiiic architecture. 
The small gable-like ornaments over niches, on buttresses, 
&a, are called gablets, and are introduced iu great vnviuty 
along with tracery and other enrichments. 

OABOON' BlVXa, or RIO DK GABAO, a river 
in Western Africa, which rises in the Crystal Monutains, 
and mnning almost parallel to the coast, about 100 miles 
distant from it, flows into the Atlantic at 0° 80' N. lat., 
and 0” 10' K. Ion. Its length is abont 800 miles, and its 
mouth forms a large bay. The tide flows nearly the whole 
course, and the river is deep. The country traversed by 
the Gaboon yields annually an immense quantity of ivory, 
besides ebony, dyewoods, and eopal. At tlic mouth of the 
river the French erected a military and eommcrciul estab¬ 
lishment in 1842, and in the following year an Amcjriean 
mission was founded at Baraka, 8 miles up the river, which 
still continues in ox)cratiun. In 1845 nn establishment 
called Le IMateau was founded ot Libreville and attained 
to Romo importance, but in 1871 it was practically aban¬ 
doned by the French witli the cxcexdion of their i-till using 
it as a coaling station. The region of the Gahooii River is 
the abode of the gorilla, and it was made well known in 
Enroj)© by the tvavtsis of M. dii Chailln and Mr. Winwood 
Readc. Th« language of the Mpongwa, one of the tribes 
of the country, is thought likely to become the dominant 
tongue of tiio coast. It possesses great flexibility and 
dosrriptivo power. 

GA'BBISXi (Ileb., the man of God, or the strong onn 
of God), the name, according to the .fews, of 07i« of the 
poven archangels. Tho name, winch is not iu itself dis¬ 
tinctive, is used as a proper namu in the Book of Daniel, 
viL Ifl; ix. 21; and by St. Lnkci, i. 18, 2fl. llo is 
represented by tlie rai)bis as Ibo angel of death and the 
guardian of tho souls of tho peoxde of Israel. Tho Talmud 
speaks of him as the spirit presiding over tho lightning 
and thunder, and over fire—one legend ascribing tlio 
burning of tho temple to him ut the talking of Jerusalem 
by the soldiers of Nebuchadnezzar. 

By the Molmmmedaus he is held in even greater rever¬ 
ence tlian by the JewR. According to their traditions ho 
is the chief of the angels of heaven, is the spirit of truth, 
and fis such dictated the Koran to Mohammtal. 

GABRXE'LI, ANBRRA (1510-8(0, & <>f the 

famous early composer Willaert, was also distinguished 
mnong tho early contrapuntal writers, and was organist of 
St. Mark’s, Venice. Proske’s Mnsica Divina, ” a collection 
of the finest works of tlje eoiliest mnsielans, has several 
excellent motets by Gabrieli. Ilis nephew and pupil, Gio¬ 
vanni (1667-1618), was almost equally celebrated. Sclititz 
tho composer and Priclurius tho theorist were his pupils. 
Both undo and nephew were snccessively the centre of an 
important school of pupils; and Wiutcrfdd, in a most 
interesting work (“,T. Gabrieli und sciu zcit-altcr”) lias 
used their great position os the central theme for a con¬ 
sideration (}f music at the close of tho sixteenth century. 

GADD1» GABDO* tho friend of Cimabne, was born at 
Florence, 1249. He executed tho mosaic of tho “ Corona¬ 
tion of the Madonna,” in tho Duumo, which is still extant, 
und wliicli obtained for him a reputation all over Italy, and 
important commissions from Clement V, at Rome, llo 
died in 1812. 

Gaui>i, Tauiteo, was a more able man than bis 
father, after whose death he lived twenty-four years with 
Giotto, who was his godfather. Ho was the most dis¬ 
tinguished of Gluttons scholars. His best remaining woiks 
ore perhaps the frescos in the clmreli of Santa Croce at 
Florence. Taddeo was likewise a dUtingui»hed architect; 
he bnilt the Ponto Vocchio in 18'15, and this still remains 
one of the ornaments of the town. Ho amassed great 
wealth and CKlahllshcd a family, and tho Gaddi have been 


for many centuries one of the most distinguished houBoe of 
Florence. It is not known when Taddeo died; he was living 
in 1860. He was burled nesir his father in Santa Croce. 

His son Angelo was a painter of less merit; some of his 
work is in Santa Croce, and is sometimes confused with 
that of bis father, 

GADES* See Cadiz. 

GAD'FLY is the common name of the species of the 
Tabanido!, a family of insects belonging to the order 
Dii’TKRA. The species of this family are also called 
brcczo-fiies, horse-llios, and clegs. In tins family the 
body is large and broad, and furnished with large strong 
witigs. Tim head is somowbat flattened, and fumislied 
with a formidable proboscis, whkdi incloses pu*rcing lancets, 
and is terminated by two flucking lobes. The proboscis is 
shorter and the lancets ai u less in number in tho mole. Tlie 
antenniQ aro apparently three-jointed, but the last joint 
really consists of several. Their wings, which aro ex¬ 
tended horizontally and provided with strong muscles, 
are marked by a greater number of luirvures than other 
families of this order. Tho Ox Gadfly (Ta&aaus hovinui) 



Tabanus bovlnuB, with fVont niul lateral view of the parts* 

of the niuutU. 


U tho type of the family. When full grown It is a large 
palo brown fly, marked on the back by a series of whitish 
triangular spot.*?. The egg is deposited in tho earth. Tho 
larva is a dusky yellow worm, varied by transverse i>bcklsh 
rings. All the species are (exceedingly troublc.some to the 
difiurent animals nttu(;kcd by them. They aro chiefly met 
witli in pasture fields Ixmiided by woods. The season at 
whicli they bite most freely is abont mid-day in the middle 
of sninmer. W'lien on tlie wing they make a loud buzzing 
noise, hcncc the name brecze-flics. The very sound of 
their approach so alarms whole herds of cattle that they 
may bo seen rusliing off headlong, in order to get away 
from their enemies. The females alone are blood-suckers. 
Tho ox gadfly, or commou gadfly or breeze-fly, at¬ 
tacks oxen and sucks their blood by }ncrcing the skin. 
The wound made by it causes great pain. This is tho 
gadfly which tortured tho transformed lo. Eight or nino 
species of tho genus Chrysops are known, of which two 
only inhabit this conntry. All are blood-suckers. One 
species, the Golden Eye {^Chrifsops ctecwficns), by no 
means uncommon, gives considerable pain by tho inser¬ 
tion of its sharp proboscis into the skin, even through 
the sleeve of a coat. Tho otlicr species is tho Chry»op$ 
relif'tus. Both arc mnarkablo for tho brilliancy of their 
large eyes. To tliis genns that of Iltematopota is closely 
allied. Four species aro found in Great Britain. Tho 
species of these genera are often called CnKtis. In tho 
rcmuinlng g*enus Fangunia, found iu the south of Europe, 
tho proboscis Ls often very long. 

The name gadfly probably means the fly that makes the 
cattle “ gadde up and down with stinging tliein. ” Aiiothcr 
etymology is the goadfly. Tho name is also given to species 
of the family G^stridie (Botfdx). 

GAD'IDJE is a family of fishes of which tho common 
Cod (<7«cfttfl morrhua) is the type, Tho Gadidte aro 
second in importance to no family of fishes, the fisheries 
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pstuhlislied for their capture yielding a great quantity of 
nutritive food, and being the means of training up many 
tliouKonds of able and hardy seamen. The menjbers of 
the family are more or less elongated, generally with tumid 
bellies. The ventral fins are jugular, have seldom mucli 
spread, and are sometimes mere iliamiMits; the dor&ds are 
one, two, or three in numlxT, all without spinous rays; the 
caudal tin is generally distinct from tin* dorwil and anal 
tins, but when united the domil lins a sepai.ate portion in 
front; the seales uro cycloid, Miiull, and soft. Card^like 
orrasp'lilco patches of teeth ct»vcr the jaws, fiontof the 
vomer, and owyisioually the palatines. 'I’lio braiichiostegals 
are seven in number; the uir-hladder is largo and often 
indented, but lias no ])n(‘umalic duct. The stoinacli is 
capacious, with a Kac-Hke projection 1)l*1ow the pylorus, 
and the pyloric, caca are iinmerous. Alost of the Gadidm 
live at the surface near the shove. Tlu-y are cunfiiu‘d to 
the temperale zones and \varm<*r parts of the frigid zones. 
The deep sea forms have a wider range. Only two or 
three species inhabit fresh waters. Tlie (ladidic date from 
the Kocene period. The most Important genera included 
in this family arc:—Gadus (cod,haddtjclc, &c.), Mcrlnceius 
(li.ake). I'seudopliycis, Phycis (forked hake'), Halopophyrus, 
Ix>la (biirboty, Malva (ling), Mntella (roekling), Kanierps 
(tadpole linke), Prosmius (lor.sk). 'J'he Gadidas belong to 
the ANAfANTiiixT, an order of Tcleo.stci. 

GAD^WAIili (^Auos xirejicra') is tlie enmmon name of 
a I)ucK which, though an <»cciiKlonnl visitant, is r-an? in 
llritain. It is comnuai In the north of PurojM’, Asia, and 
America. 'I’lie length of the gadwull is about 10 Inches. 
Its bill is ‘2 inches long, of equal breadlli Ihroiighout, 
depressed, and with very tine, distinct, and mmierou.s 
laminae. Tiie tail is wedge-shaped, the head Ruiall, and 
the hack flat. The head and neck arc gray, with brown 
spots; tlie breast and back inarkt'd by black and white 
lines. The lesser wing-coverls uro clie.stiml; the gn*ater 
wing-covertR, rump, and coxert.s of the tail black. The 
greater quills are dusky, three of the Beeondarie.s Ij.'iving 
the inner w’cb white. The tail is short, and consists of 
sixteen pointed feathers, of a reddish-gray colour, and 
white at the tips, 'I’hc two sexes agree very nearly In 
colouration. The gadwall breeds in marslies. Owing to 
the draining and reclaiming of Midi luc.'ditics their num¬ 
bers are on the decrease in tliis country. Keceiitly in some 
parts of the country the jaotcctiou iiiloided them lias be<*n 
attended with satisfactory results, Thu gadwall is much 
c.stecnK*d for the table. 

GAIA, in Hesiod's cosmogony, was flie dangliter of 
Chao.s. She, the broad Earth (Ge), arose with Love, Jsiglit, 
and Gloom from the primeval Bhnpele.s^ne^s. Prom the 
Earth sprang the Heaven (tlie sky, Ouranos) and the Ocean 
(Pontos). Gaja eventually niani<*d Ouranos, and from 
them were born the twtdvc Titans, the (Jy(:i.oi*jcs, and the 
thi-ce ItiO-hunded giants, Briaruos, Kotlo.s, and Gyes. 

Ouranos, well-knowing that his children should supplant 
him, would have killed them as they were born, but Ga*a 
concealed (hem in her bosom (in tliu Earth), and at last, 
worn out by Iho anxiety, she gave the youngest-born, 
Kronos, u sickle wherewitli to avenge and for ever stay (lie 
Injustieo of the unnatural father. Kionos luulilated bis 
father, and from tlie blood wliiuli fell from tlie wound upon 
the Earth sprang up the Furies, the Giants, ami Kynqths. 

Ga*A has many attributes of Bhen, and more still of 
Detnctcr; and it Kcenis likely lliat several tiilx^s, each with 
its great gods, coalesced in tlie early limes of prehistoric 
Greece, and that the generations of the gud.s w*cro invented 
to account for tho duplicate divinities. Giea's worship 
was most extensive in Greece and Homo {Tellns is the 
Latin name), and was frequently united wdth that of tho 
infernal deities. 

GAEIiIC. Although the language spoken by the Scot¬ 
tish Uigbhmders is familiarly know'u among the X^owlanders 


by the name of the A'm, or, according to the more usual 
pronunciation, the Erah^ that is, pl^nly, the Eirish or Irish, 
(!io peo])le thcmselvos arc never called by that name. 
Among the Highlanders the name Erse is unknown. They 
call themselves only tlio Gaidkeil^ also sometimes written 
and always pronounced Okeil; and their language the 
Gaidhligy prononneed GdvUg^ or Gaelic; and their country 
Gatltachd^ which the liomana softened into Caledmna^ or 
tho district of the Gael, The name Gaelic is also in 
familiar use among the Lowlandcrs as that of the language. 
Further, the Irish are akso known to the Scolti.sh High- 
lundcrs us Gael. The latter cull themselves GaUl Alhan^ 
narA, or tho Gael of Alhin, and call tlie Irish Gaeil 
Erionnach, or the Gael of Erin, The Irish also call them¬ 
selves the GadheU or Guel^ and their language tho Gaoid- 
heilg. Finally, the Welsh call tho Irish Gwyddel^ which 
i« evidently Hit* s:nne word with GuJhel or Gael. 

Tlie Gain of tlie Koman wTiters, und the GaUdai of the 
Greek, ai*e the same with the Kthai sometimes spoken of 
by the unelcnts as a general name for the Gauls, sometimes 
us the iiainc uf only a certain portion of the Gauls. Jlodi'm 
usage limits Gauls to the settlers in France, and uses Cults 
ns the wider siguilieatiuii. But that the colony from Ganl 
possessed themselves at first of that ]mrt of Britain whirli 
w.'is next to their own couiilry, and spreading northward 
by degrees, as they increased In munber, jieopled the whole 
i.slan(i, and tliat some adventurers ;mssing over from those 
parts of Britain that are within sight of Ireland were, thu 
founders of tho Irish nation, is now generally admitted, 
and is a more pruhablo story tliao the idle fables of klllesiun 
and Gallieian colonies. 

The Celtic tonguc.s arc divided into the Cymric and tlio 
Gaelic. Probably the Gaels represent the first wave of 
invasion, spreading over our country, tlicn ccenpied by an 
nuuiont race called Firbolg in the legendary history of 
Ireland, nnd tSilure.s by the Komuns who found them in 
South WuloR. The.so ‘‘ neolithic” men w'crc a short, dark, 
foreign-looking race, and are yet clearly traceable liy th» 
traveller in certain districts of South Wales, of Ireland, 
and of the Higlilnnds. They seiin to bo of the kin of tho 
Foutli of France folk, the lagurian.R, and of tho aboriginal 
Korlh Spanish people, the dwollcrs !»y Ebro, the Iberians. 
The oval-headed Cults are v<*ry difierent. Their chief 
division, the Gaels, luis two branches; tho (painted 
pGojde— rU’li^ a llomnn nit'knaine), fair-skinned, largc- 
limbud, rrd-haired, living in thu interior of Britain und 
in the Highlands; nnd tho AS*ow^^f, u fair-skinned but 
iH'owii-haircd iac.c living in Ul.stcr und in tho west of 
Seotluiid, and tho originals of the Milesians” of tlie 
falmlous hi.story. Tlie lesser dni.sion, as far ns Britain 
is concerned, is tho Cymry, divided into the Welsh and 
the Cornish. The.sc, and not tlio (luels, W'cro the closest 
to the Gauls, who form a third and later w'ave of the Celtie 
inviu>ioTi of Britain. The Gauls pressed on the Cymry and 
drove them westward, ju.st as tho latter had driven tho 
Gaels; Southern Britain was rather Gunlish than Cymric 
thendorc, Western Britain was Cyiurie, Northern Britain 
and Ireland were Gaelic. 

Tliougli tho GaiOic cannot boast of many volumes of 
literary and selentilic W'ork.s, for those arc goiierally con¬ 
fined to the language of court in every country, yet tho 
Highlanders may point to individuals who have produced 
works in poetry, grammar, and philosophy in their imtivo 
language which would nut disgrace thu most learned and 
polished nation. 

One of tho best puhlications cm tho subject of the Gael, 
in English, is “ Tlie llighlandcrs of Scotland, their Origin, 
History, and Antiquities,” by W. F. Skene (two vols. 8vo, 
London, lfCd7), being an essay to wltioh a prizo had been 
awarded by tho Highland Society of London. Mr. Skene^s 
views and reasonings are of very considerable ingenuity; 
and whatever may ho thought uf tbc part of it which 



GAETA. 


157 


GAlNSBOROUGn. 


relates to the oi-ifjm of the Gael, tljc work is undoubtedly | 
in other respects one of tbo most important contributions 
to early Scottish histoiy that modern research lias fur- 
uislied. Irish Gaelic has memorlalH back to tlm end 
of the eighth century. 1'hu oldest poetry in tlio Setdtish 
Gaelic is jjreaerved in the “Dean of Lismore’s Hook,” 
written between 1511 and 1551, by Sir dames llacgrcgor, 
and now in the Advocates’ Library at Edinburgh. ScUkj- 
tlons from it were published at Edinburgh in 18G2. The 
poems forming the epic of Ossian, which have KjdenOid 
merits of their own, falsely alleged to be correct transla¬ 
tions of Gaelic originals by Maepherson, are undouhti-tlly 
imitations of fine poems now I<»sl. It is tf» be deplored 
that iMarpliorsou did not avow his poems to he imitations, 
and make known instea<l of concealing his Gaelic models. 

An acrmmt of most of tho older hooks printed in the 
Scottish Gaelic will be found in Keids “ Hildiotheca Seoto- 
<.’eltic!i” (Glasgow, but a great number Ims issued 

from the Gaclie press since. One of the best of the latter 
is an edition of “Euuyan's Works” (^lackenzie, (Jlasgow, 
Isrn, witli illustrative iiotej, transJatod by Dr. C. It. 
M.icGillivray. 

Tlumgli Knglisli has niad<‘ great eneroacliments ujioii 
tlie GiU-lic of late, by stc'ainboals, railways, and the 
telegraph, tho language is move tenaeinus of life than 
many ]ieoplo iinaglne, and at th(‘ eeiisus of i HHI an ultemj)t 
was made to ascertain the numbers of the population in 
S(y)lland wlio in each locality were “ Gaelic speaking”—or 
in th(} habit of making (jolloquial use of the Gaelic language. 
Tho total iimnher was found to bo 2:11,511 J, or 0*20 per 
cent, of the eiitiio population. The largest proportionate 
numbers w'erc in Argyle, Inverness, and UofaS and Cn>marty, 
wliero they amounted respectively to 00, 70, ajid 71 per 
cent. Ill Bute, Eiurnshire, rertiishin*, and Cuilhncss the 
numbers are by no means insiguliicant when eontrasted 
with tlie population, but in the other twenty-fire Seotcli 
counties the speakeis do not uinoimt to 5 per cent, of the 
total mimhor of iiihnhitaiits. 

GAE'TA (the ancient CVf/efa), a strongly fortified town 
of Italy, in the province of Caseita, is situated on a lofty 
promontory which projects into the Mediten'anean, and 
forms one side of the Gulf of Gaeta (tho ancient /Sinus 
Fornuanu.'t'), which rivals in beauty of scenery the neigh¬ 
bouring Bay of Naples. Gaeta, with its suburbs, has a 
])opulution of 17,600. Tt has a harbour wdiich is one of 
tho safest on tlie coast and has 15 feet of water, and it 
caiTicB on some trade by sea. Among the remains of anti¬ 
quity aro the circular monument called Torre dx Orlando, 
which is the mausoleum of L. Munatius Dlancus, and an¬ 
other tower called Tjitralina, whicli was once part of a 
temple, in tho cathedral is a I>aptismal vase of Parian 
morblo from tho ruins of Fonnio’, which had formerly 
been an altar to Bacchus. Pope Pius IX. sought an lutylmi 
licro in 1848. Gnjeta is very unclunt. Virgil says it de¬ 
rived its name from tho nurse of Ainens buried in it:— 

"Til qiioquo littoilbim n«*stri«, wl^nela mitrix, 
AUtoriiam morieim fuinuiu, Caieta, dedlsti.'’ 

—.JiVifi’d, vii. 1. 

It became the residence of many opnlent patrician familiei 
of Romo; and Cicero was put to death, by order of Antony, 
in ita immediate vicinity After tho fall of the Westerr 
Empire it Imd a republican form of government, at the 
head of which, however, uas pltmed .a duke acknowlcdgin, 
the temporal Bnprcmacy of the pope. It coined its owi 
money till UUl; in 1455 it was taken by Alphoiiso V. o 
Aragon. In modern times it has been repeatedly besieged 
The fortress surrendered to the Guribaldiaus and Sardinln 
in the Italian revolution, on IStli February, 18C1. It wai 
the last place held by the Neapolitans. 

GATF, a ‘sort of spar or pole, used in small sbipi 
to extend the upper edge of the inizzim, and of those sail 
(fore-and-aft saiis) whose foremost edge is joined to th< 


nast by hoops or lacings, and which are extended by a 
louin below, as the mainsiiil of a cutter. Tho gaff itself 
nds in a stout fork, the arms of which partly embrace tbo 
last. 

GAIN'AGX, a word mentioned in Magna Carta, c. 14, 
neaning the plough-tackle, or implements of industry, 
vhich term in the feudal age was applied to the gain or 
•rofit of tilled or cultivated land, of which an estimate 
vas taken by Hie lord. 

GAXNS'BOROUGH, an ancient market-tow'n and Bca> 
lort of England, in tlic county of Lincoln, is situated on 
ho eastern bunk of the river Trent, which is here crossed 
>y a fine stone bridgi*, 141 miles from London by the 
Jreat Norlhcrn and Manchester, Sheflicld, and Lincolnshire 
uilways. The town contains several churches, Congrega- 
ion.al, Wesleyan, Primitive, Old and Now Connection, Free 
Methodist, Frionil.s, Unitarian, and Roman Catholic chapels, 
i tuwii-hall, ami the Old Hall or M.'inor House, supposed to 
lavc been jiartly built by John of Gaunt, and now used as 
a corn exchange am) asseiiihlv rooms. The town is not 
well built, and owing to its low site often suffers from inun- 
iaticins. A large business is e.-irricd on in the seed and oil 
crushing, about 80,000 quarters of linseed lM»ing made yearly 
'nto oil and rake, Exleusivo malt kilns, breweries, flux 
nills, shipbuilding yards, rope walks, tobacco manufactories, 
iinb(*r y.-inls, ai>d cno])oragos furuisli employment for 
Jic inhabitant.^. Gainsborougli has a trade with the 
Baltic, and als<» coastwise. By moans of tlic Trent, which 
alls into the llumhcr about 20 miles below the town, ves¬ 
sels of 20U tons burden r-an come up to tlie wharves, and 
the town has inland eonnnunication by cJinals, and a rail- 
w-ay extends to Groat Grimsby, The population in 1881 
was I0,!)7t). 

GAZNS'BOROUGH, THOMAS, horn in 1727 at 
Sudbury in Sullhlk, was one of the most eminent English 
hiiKlscnpc painters of tho last century. His father was a 
woollen crapo maker of respectable birth and position, 
and it was under the encouragement of his mother, who 
had considerable ability in flower painting, that his talent 
with tho pencil so early developed itself. He received 
little school education, but in tlie woods of Suffolk he 
acquired that relish for and knowledge of the beauties of 
quiet nature for which his early pictures arc so peculiarly 
distinguished. Uc had painted several landscapes before 
ho was fifteen years of age, when ho was sent to I/uidon. 
There he was fur some time with Mr. Gravelot the engraver 
and llayTnan the painter, with whom he did not remain long, 
but betting up as a portrait painter supported himself till, 
at the ago of nineteen, ho married a young lady who had a 
fortune of £200 per annum. On his marriage he went to 
Ipswich, where be resided till 1758, wlien ho removed to 
Bath. Ifcro Ins rejmtation as a portrait painter rapidly 
increased, and lie was able to command a highly profitable 
price for his pictures. It was while in Bath that he painted 
his portraits of Sterne, Quin, and Garrick, He removed in 
1774 to London; and having pointed portraits of some of 
tlie royal family, which were much admired, he soon acquired 
extensive practice and proportionate emolument. Ilis land- 
Kcnpes, however, though their beauty was acknowledged, did 
not sell as well ns his portraits. He ceased exhibiting at 
tho Royal Aeudeiny, of whieli ho w'as one of tbo thirty-six 
original members, in 1784, owing to his dissatisfaction with 
tlie hanging of one of his pictures. Among his most cele¬ 
brated woikh are his “ Duchess of Devonshire,” “Tho Blue 
Buy,” “Airs. Siddons”“ Tlie Cottage Door,” “The Market 
Cart.” and “The Sea-shore.” lie died in August, 1788. 
His fame chiefly rests on his landscapes. Reynolds said 
of him, “that, if ever this nation should produce genius 
sufficient to acquire to iis the honourable distinction of an 
English school, the name of Gainsborough will be trans¬ 
mitted to posterity as one of the very first of that rising 
name.” 
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GAXUS* a Roman janat^ is supposed to Lave lived in tlic 
time of Antoninus Pius, and also in that of M. Aurelius 
and Commodns. Ho belonged to the seboul or sect 
of tbe Sabinlaui; and this Is u11 that wo know of lihn. 
Though he was a vulununuus w'litcr, and several of his 
works are excerpted in the Digest, he is never quoted by 
nny of tlio jurists who are ])Obterior to him; at least, not 
iu any of the excerpts from Uioso jurists whielt are con- 
lained in tlie Digest. A list of Jus works is given iu llie 
Florentine Index, Of tlu'se w’orks the ])rincipal are the 
thirty>two hooks “Ad KdlctumProvinciale,” the teu books 
“Ad Fdictmn Urbicuin," the seven books of Aurca, and tbti 
four books of Tnstitutiones. The number of exccr])ts from 
Gaius iu the Digest is The lustitutioiics of (hiius 

formed the groundwork of the Institutioncs of Justinian; 
and the discovery of the original woik of Gains is one of 
tbe most valuable additions niade to our knowledge of the 
Konian law sinre It lias been cultivated iu Western Eunqie. 
In the library of Ihe Chapter of Verona there is a palin 1 ])^cst 
MS., that is, a MS. from which the original writing has been 
obliterated to make room for something else. This MS., 
now called No. XIIL, originally contained the Institutioncs 
of Gfuus, which had been rubbed out to iciOiive the letters 
of 8t. Jerome. Niebiilir decipliercd the original writing on 
the ninety-seventh leaf of the MS., whieli he easily recognized 
to bo the work of a Roman jurist, and Savigny pronounced 
the leaf to belong to the Institutlunes of Gains. Ry tlio 
iuduslry^of the German scholars, all but about one- 
tenth of the text of Gaius has been rerovered. 'Die vNork 
of Gaius was intended to be used as an elementary intiu- 
ductioii to tho study of the Romiin law, and it was iu 
great repute until the coinpositiuu of the lustllutloia's of 
Justinian. 

GALA WATSB» u river of Scotland, which joins (ho 
Tweed near Abbotsford, after a course in a 8.S.E. direction 
of 21 miles from its source among the Mourfoot Ililis, in 
tho county of Ediubiirgh. It is renouned in song for its 
rural sticncry, but towaids its mouth loses much of its at¬ 
tractions by the diversion of its water to supply water power. 

GALA'GO is a genns of Lkmttus (Leiimridie), the type 
of a subfamily Gulagiuoi. Tlie galagos arc elegant squirrcl- 
liko creatures, with rounded heads, large eyes, large incui- 
bronous ears, and long tails, which ore often hiisliy. They 
dliTer from the tyjiical lemurs (Lemurime) in the elonga¬ 
tion of tlie tarsal portion of the foot In dentition they 
agree with the Lemurims. Like thiMii they .m* noctunial 
auiinolB, living among the branches of tlie forests, where 
they prey u|>on small birds and insects. Fruits also con¬ 
stitute a portion of their nourishuient. The species of the 
genus Galago differ from the typical Jciimrs in being dis¬ 
tributed widely in tlie Africau continent, and not coudned 
to ^^udagascar• The Senegal Galago (Galago senfgaU’nsi8\ 
described by Geoffi'oy in 1796, was the earliest known 
spi'cics of tliis genus. It is un ch-gant little crcatuie, 
rather larger than a squkrel, of a gray colour, with u 
reddlsli tinge on some parts, and with tho lower surface 
paler or whitish. It inhabits a considerable ])ortioD of (he 
African continent, occurring in Senegal, Ivaflraria, Abys¬ 
sinia, and Mozambique. It was origluully discovered in the 
first-mentioned locality by tho celebrated Adanson, who 
describes its Labifs a» inteimudiuto between those of the 
monkeys and squirrels. It appears from tho statianents 
of tho eminent French voyager and of later observers, tliat 
tbe galagos principally iidmbit the large forests of acacias 
wbiob furnish the giun-arabic of commerce, and that tho 
Moors who bring tliem down from their native haunts 
give them tho name of gum animals, and declare that ihvj 
feed upon that substance. It appears, indeed, that tliey 
will cat gum when offered to them; but they show o very 
decided preference for insect food, thoso wliich have been 
obsen^ed in captivity being alw'ays on tbe watcli for 
insects, exhibiting considenble excitement when they only 


hear tho sounds produced by these animals, and seizing 
ujion any uulncky victim that may come within their 
reach wilh the greatest avidity. In their native haunts 
tlu'y display great agility upon the trees, among tho 
branches of which they are always sportlug at night, 
springing Kuddeidy upon their insect prey with a velocity 
greatly aidctl by the length of their binder limbs. They 
nestle in holes of the trunks uf trees, wliich llay lino with 
soft beds of gross and herbage for the rviception uf their 
young. 

Several otlii'r species of the genus Gulngo are known, 
tho largest of w'hich, Galago ci'am^icaudatuSy is about the 
size of a cat, and is furnished with a great bushy tail 
some inches longer tbau the body. Galago is the genus 
Otolienus of some authors. The only other genus of the 
subfamily GulaginoD is Chiroguleu.s. This genus is distin¬ 
guished from Galago by tho fact that tho third upper 
prcmolar is very much smaller than the first molar and 
lias only ono cxttaual cusj), whih{ in Galago the sumo tooth 
h:iM two largo external cus]>s, and nearly equals the first 
molar in size. The spe cies of this genus are all small 
animals, and are confined to the island of Madagascar. In 
their general habits they resemblo the galagos. Some of 
these animals, liow'over, arc remai kable for their habit of 
liiberuation, or mure correctly a'Stivatkm, passing tho hot 
dry s<*a8on in a state of loiqiidhy. Like all liibcrnaling 
animuls they nceuuiulato vvilMn tliiar bodies an hnmiuise 
store of fat Imfore retiring for their long sleep. In these 
Icnitirs the fat Is stovcii up chiclly in their tails. 

GAL'ANGAL is usually supposed to have l>eon intro- 
dueed by the Arabs, but it was previously incutiuaed by 
Aetiiis. The plant wdiich yielded this root w'us long 
unknown, uinl it was supposed to bo that of pepper, of an 
iris, of Acorns calamus^ or to be the Aeurus of tho 
anclcnls. Natmpferia galanga was so called from lls 
aromatic roots having been siqiposed to be the true gahiugal. 
The tubers of Cjipcrm longm were sometimes substituted, 
and vailed English gabiugal. Two kinds, the large and 
the. small guliuigal, are described. 

The greater galangal is the produce of a plant, tlio 
Oalauga major of Rumidiius, whhdi is the Atpinla 
Galanga of Willdonow, and ft native of the jitliduyan 
Arcliipehigo. The roots, perennial and tuberous, liko 
those of lh(! ginger, are identical wilh tlio Galanga 
major of the, shops. The lesser galangal is the produce of 
Alpiuia o^lctnarum^ a native of the south of China, uiul 
of tho island of Hainan. It i.> the variety of tho drug 
which is now scon in the market, the greater galangal only 
occusionully being met with. Dclb are aroiimtio stimulants 
like ginger, but tlio lesser galangal is more valuable than 
the other. Tho drug is used ]irincipally in Russia and 
India as ft spice and niedleiuc. In liussia it is used to 
flavour the liqueur culled “ nnstoika ” and also vinegar. 
Alpiiiia belongs lo the order Scitamikisj?, and is closely 
ollii'd to Zingiber Cpngcr), and Dettoria (cardamom), 

GALAPA'GOS ISLANDS lini a group of islands iu 
the Pacific, wdiich lie between 1® N. lat. uud 2“ S. bit., and 
89° and 92° \V. lou. They arc thirteen in number, the 
largest being Albcmailo Island, wbieh is 60 miles in length 
and about 15 iu breadth. 'I'lie higliest pari is 4000 fnet 
above the sea. Charles Island, now called La Floriuna, is 
20 miles lung and about 15 wide. 

Tho Galapagos i.slaiids are of vole.anic origin, and con¬ 
sist of enurmons innsscs of lava rising abruptly from an 
almost fatliomlcss sea. Along the sliorvs nothing bat hcapa 
of broken lava meet the eye, but in the interior valleyH and 
plains of moderate extent occur, w'hich are covered with 
slirubs, especially the prickly pear. Tiiungh so near tbe 
equator tbe climate is tempered by cold cun^cuts from tho 
Antarctic Sea. The islands ai-e uninliabitcd, but are visited 
for the very large turtles which frequent their shores. 
Hence tho name Galapago, tho Spanish for tortoise. Tbe 
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most Tcinoi'kable fact in tho natoral history of tho isluiids 
is tho preponderance of reptiles—tho islands, indeed, have 
been culh^d the l^aud of Heptilcs, from the great numbers uf 
snakes, lizards, and largo tortoises whii^ inhabit tlicm, 
thus bingularly contrasting with tho Falkland Isles und tJie 
Fnegian Archipelago, which liavo scarcely a re])rcsentativc 
of this class. One species iT*!Mudo indiat) attains a weight 
of from 500 to 600 lbs., and easily carries a man on its 
bock; they aro sometimes nddcu about by the sailors. One 
lizard is the only known inuiiuo species; it is 3 feet long, 
has wehbcd feet and compressed tail, busks on the heuuli, 
and Bulisistsou seaweed—in its liahits being somewhat an¬ 
alogous to tlic ichtliyo.sauri and plesiosaon uf a former era. 

ft AT. AftWtiBT.R \ a thriving manufacturing town, par¬ 
liamentary burgh, and burgh of barony of Scotland, in tho 
counties of Uoxburgh and Selkirk, 33j miles from hhliu- 
Imrgh by railway, ami SC5 from London by the North 
Hritish Railway, is situated on botJi hunks uf the Gala 
Water, about a mile above its junction witli the Tweed. 
Though partly In lloaLburgh, for all pidiee purposes Lie 
liurgh is Indd to bo uholly in Selkirk It has .sTtning into 
importance in modern times, and except in the old town is 
well hulll, and contains many good houses. The staple trade 
is the inmmfacturo of woollen goods known as “tweeds” 
and “plaidings," in whicli about twenty factories are eu- 
gjiged. There arc hcviTul foundries and engineering and 
dye W'orlca. The established church, erected in 1813, is 
u Keinl-Gothic building. There is u ])lain but eommodluus 
com exchange, und a spacious public, hall; a handsome 
new chmch was erected In 18^1. The other chief build¬ 
ings ai'c a vohmteur hall, masonic buildings, and several 
jihices of worship. Tho poj»ulalioii in 18SI was 12,434. 

Galashiels was cifcted into a burgh t)f barony in 151)3, 
nt which date its populati<*n was only 400. l*ut it is men¬ 
tioned in history nearly three centuries before this date, 
it was oneu a royal hunting station, und was used ns 
such when the king came to “tho forest” to enjoy tho 
pleasures of the chase. Tho tow’cr, called ‘‘the Feel,” a 
rudely-built squoi’o edilice <)f two storeys high, in which he 
resided, has been demolished. Gala House, the residence 
of tho feudal superior of tiio hnrgh, is in its immediate 
vicinity. Abhotslord, tho celebrated i-esidcnee of Sir Walter 
Scott, is not above a mile Uistaut, being on the oppusito 
side <*f tlic Tweed, in tlm parish of Hlelro.'sc. The mins of 
the old tulbouth wore pulled down in 1880. Gala i.s celo* 
hrated in Burns’ song “Tho bnuv, braw Lads of Gala 
Water;” as are also the Tweed and its two tributaries in 
this ncighbunrliood, tho Ettrick und Yarrow. 

Galashiels wiis irnido a parliamentary burgh in 1868, 
nnd joins with Hawick and Selkirk in returning ouo mem¬ 
ber. It is governed by a provost, four bailies, and ten 
councillors. 

OAIiATS'A, a Nereid or sca-nympli who loved tho shep¬ 
herd Acts. She was the daughter of Ncrcus. It was a 
statue of Galatea which tlio sculptor Pygmalion carved, 
and to whicli Aphrodite at his Knppllcatiuu granted lifc>—• 
a favourite story from the cmliest times down to our owu 
day. It has been treated in all kinds of w'ay.s, as opera, 
tragedy', melodrama, and comedy. One of the happiest 
and most recent versioDS is the graecfnl satirical comedy 
by Gilbert, which has aflbrded materials for brilliant suc¬ 
cess to more than one of our leading actresses. 

OAXiA^TlA* a country of Asia Minor, which originally 
formed part of Phrygia and Ca])padocia. It was bounded 
on the S. by Phrygia and Cappadocia, on tho E. by Pontus, 
on tho N. by Papblagonia, nnd on tho W. by Bitliynix 
I’lieso boundaries dilf(*red at various times. It obtained 
tho name of Galatia from tho settiemont of a largo body 
of Gauls in this part of Asia. Tho Brat bordo that ap¬ 
peared in Asia (n.o. 279) formed port of tho army with 
which Brennus invaded Greece* Encouraged by tho suc¬ 
cess of their countrymen fresh hordes passed over into 


Asia; and their numbers became so great tliat Justin In¬ 
forms us (xxT. 2) “ that ail Asia swarmed with them, and 
that no Eastern monarch *cnrricd on war without a mer- 
ceuary army of (iauls.” The first check they received was 
from Attains 1., king of Pergomus, who defeated them in 
n great battle (n.i'. 23U), and compelled them to settle 
permanently in that part of Asia which was afterwards 
e.idled Galatia (Livy, xxxiii. 21; Polybius, xviii. 24). 
They gave Antiodius great assistance in Lis contest with 
the Boinnns, and Gormdius Muulius the consul was sent 
against them, n.c. 189. The particulars of this war, 
which tcrmlnaled in the complete defeat of the Galatians, 
are’recorded in Livy (xxxviii. 12-27). From tins time 
they weie in reality subject to liome, though allowed to 
retain their own native jn iiH'cs. In tho war against Mith- 
ridates, Deiotarus, originally only a tctrai'ch of one of tho 
Galatian tribes, ossisUd tlic Itumans, for which lie was 
rewai'ded by tlic grunt of Pontus and Little Armenia, and 
the title of king hy the Roman senate. 

Sti*abu says that Galatia was inhabited by three tribes 
of Gauls: the Trocmi. the Tixtusagcs, and the Tolistobogii. 
Each tribe was subdivided into four parts, and was gov- 
cviiod hy a tetraich, who appointed a judge and an inspector 
of tho army. The power of these twelve tetrorchs was 
limited hy u senate of 3U0, who took cognizance of all 
capital eases. All other oireneos were left to the jurisdic¬ 
tion of tho telrardis and judges. This form of govern¬ 
ment continued till shortly before the tune of i>eiotaru.s. 
All tho trib<‘s spoke the Bamo language and had the same 
customs. 'J'hongh they afterwards spoke Gn'uk, they hud 
not forgotten their native tongue in tlic time of Jerome, wdio 
says that they then spoke the buiiiu language os the Treviri. 

Galatia possessed few towns of importance, with the ex¬ 
ception of Aiieyrn, Tavimn, and Pesshius. Pessinus, tiie 
eujiitol of tJ)c Tolistobogii, north-cast of the river Sangu- 
rius, was a great trading place, with a magnificent temple 
sacred to the mother of tlic gods, who was there worshipped 
ander the name of Agdestis. On the river Sangarius in this 
(irovince was the ancient Gordiuin, formerly tho capital of 
the Phrygian monarchy. 

Galatia was also called Gullo-Gnccla, and Us inhabitants 
Gallo-Groici, from the intcrmixtiu^ of the customs uud 
languages of the Gauls and Greeks in this province. 

GALATIANS. ST. PAUL’S EPISTLE TO THE. 
was probably written dm'ing the early part of the apo&tiu’s 
two ami a half years’ stay at Ephesus, whicli terminated in 
57 or 68 A.n. The churches of Galatia liud been founded 
by 8t. Paul during his second missionary journey (Acts 
xvl 6), somewhere about 51 a.i>., and hod been revisited at 
the period of the journey through the country of Galatia 
und Phrygia recorded Acts xviii. 23, and which occuiTcd 
probably in 55 A. 2 >. Soon after this second visit the 
churches came under the influence of certain dudalzing 
tcaclicrs, who sought to impose tho badge of drcumcision 
and tho claims uf the ceremonial law upon tho now con¬ 
verts. To attain their cuds they disparaged and assailed 
the character and claims of the apostle, and represented 
that they came investod with superior authority derived 
from the apostles at Jerusalem, whom they represented as 
being in opposition to St. Paul. Many of tho converts of 
the apostle went over to these new teachers, consenting to 
become circumcised and the proselytes of Judaism; tlms 
it appeared as if the very essence and spirit of the gospel 
were in peril Intelligence of this unhappy slate of things 
reached St. Paul, and led to tbe writing of tliis epistle. 
At tho commoncctnoiit he expresses his surprise at the 
change LhnL had taken place in their faith, deplores their 
instability, and then proceeds to vindicate both his own 
authority os an apostle and tho pui ity of his gospel, in¬ 
voking a curse upon anyone wdio should seek to change 
the latter. The second portion of tlie epistle is devoted 
to a discussion of the relationship between Judtusm and 
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Christianity, the temporary clmra<5ter, the burden, and 
the imperfeclirm of the former being contrasted with tlio 
giorious freedom and Bpirituality of the gospel* Finally, 
he exhorts to pcrsercrunce in the life of faith, a faith 
conditioned by and iiiiydyiug purity and holiness, and 
lifter A short recapitulation of the whole, closes with the 
Apostolic benediction. 

Tlie genuineness and nnfhentielty of this cjtistlc hnvo 
never been disputed, and it is. with the epistles to the 
Corinthians and Homans, acrcpled by the most negative 
Achool of modern eiiticisin. Its importance in the study 
of the earliest growtli of Cliristinnity can hardly he over¬ 
estimated, and it has boon well said by a modern writer 
that its C()mposIti<tn “marks an ojmjcIi in history,” The 
comineutuiics n]Kin this bo(»k, both ancient and modern, 
nro very mmifmu.s. A list of tln‘ commentaries of the 
fathers is given in the work on this cpistie by Ili.shop 
Lightfoot (18Go, second edition 1874). Lullicr wrote a 
coinmrntary upon it, und said of it, “It is my epistle, I 
have hetrollu-d myself to it, it is my wifi*.” It also formed 
the subject of works by Calvin, lleza, and others among 
the reformers. Among modern writiTs tlio names of 
Lightfoot, Flllcolt, .lowett, Alford, Samlay, and \’onn 
may be meiitluncd. 

GAUkTZ <>r GALACZ (iirononni'ed C(dat.^h'\ a town 
and port of ihmmania on the Danube, l‘lo miles iiortli- 
cast of Jlucharest by rail. It is ll>e principal place of 
import and export for the kingdom, and liie chief medium 
of the commorce canied on by Germany and Constanti¬ 
nople by incnns of Die Damiiie. Its trade lias considerubly 
increased during the last lialf-ccntnry, and various Creek 
and Fnglish comtm'roial iiouscs liaxo been cslablihlicd, as 
well as regular steam communicatinn bctivccn Constanti¬ 
nople and Vienna. 

Oubitx is for the most jiart better built than the other 
towns of Moldavia, having numerous houses i>f stone, sev¬ 
eral Greek churches, in one of which is tlic toml> of Maxep])a, 
n convent, an hospital, and a large bazaar, always well filled 
with inerehandisc, together with a great number of ware¬ 
houses for grain and other produce; the streets, liowever, 
espee.ially of the old town, are narrow and dirty. Vessels 
of 800 tons burden can come close up to the town. The 
principal exports are corn, tallow, wool, honey, timber, 
hides, and skins; imports, cotton fabrics and twist from 
England, colonial products, olive-oil, and hardwares. The 
imports and exports together amount to an annual value 
of nearly X3,(IOU,(H)0. Steamers of any size liave to lighten 
at Sulina, and tho river is generally frozen over for a few 
weeks in the winter. Tho jiopnlation is 8(1,000. Tho 
legendary origin of the name is from a colony of tlic same 
Gahitians as those who invaded Asia Minor in 278 b.c. 

GALAX'XAS is a genus of fishes, of the order 
Pii\so8T(»Mi, iiihahiting tin? fresh waters of Australia, 
Tasmania, K'*w Zcainnd, and I’atagonia. These lislies 
have received from Europeans visiting or settling in those 
countries the name of trouts; they have somewhat the 
Aspect of tho river trout, being similarly spoiled on the 
sides, but they Lave no scales, and want tho adipose tin. 
Tho margin of th«5 upper jaw is chieliy formed by ihe 
intermaxillarics, which are short and continued by a lliie.k 
lip, behind which uro the inaxillaries. Strong hook-like 
teeth exist on tho tonpeue, the jaws and palatine being also 
Armed with strong teeth. Tlic species, fourteen of which 
have been described, are all small fishes varying in lengtii 
from 2 to 8 inches. Together with the genus Xeochanua, 
which differs from Golaxias by the absenco of ventral tins, 
this genus forms a family Galuxildic. 

GAL'AXY (Gr. ffalaktojt^ milk), the older name 
for the Milkt Way. The word is now often used 
colloquially as almost synonymous with cluster or con¬ 
stellation; the after-dinner orator who alludes to the 
galaxy of beauty in the room probably thinks he compares 


the ladies to a cluster of stars, and Is quite guiltless of 
any other allusion. 

GAX.'BA, SSR'VZUS SULPtCXUS, Emperor, was 
bom, under tlic reign of Augnstus, of a patrician family, 
served with distinction in Gennany, was afterwards pro¬ 
consul, first in Africa, and then in the Torraconensis 
provlinse of Spain, in which ofiico ho acquired a reputation 
for justice and moderation. ITe was in Spain when Julius 
Vindex, tho proconsul of Celtic Gaul, rose against Nero, 
A.D. 08, and urged Galba to do tho same. Upon Galba 
declaring against Nero he was sclectod as emperor by his 
soldiers, hnt lie declared that ho was only acting as tho 
lieutenant of the senate niid people of Home, to put an 
end to llie tyranny of Nero. The prcctorinn guards at 
Home, after having revolted against Nero, procluimod Galba, 
and the senate acknowledged lam as emperor. Galba 
hastened frr»m Sjiain to Home, where he l)cg:in by caDiiig 
to aceouiit (hose favourites of Nero who had enriched 
themselves ]»y proseriptions and conliscations. Gontinning 
011 this line he exercised great parsimony in the adininis- 
tnition, and endeavoured to restore diseipliiic among tho 
soldiers. The emiieror, wlio w'ns past seventy M*jirs of 
age, soon bceuint* llie objeet of popular dislike and ridieiile; 
bo was ni'cnsed of being led Iw favourites wlio were bated, 
and I'ovoits against ijim broke out in \arioaH quarters, 
W'veral of wbicli were put down and punished severely. 
A mutiny of Ins guards broke ont, and Galba caused liim- 
sclf to be carrieil in a litter, lioping to suppress it, hut tlio 
litter-bearers threw tiio old man down ami ran away. 
Some of tlie legionaries came up ami put him to death. 
III! luul reigned only seven monllis, Jlowas sueceeded by 
Otbo, who Jiad fomented the innliny, January, (>0. 

GAL'BANUM is a gum-resin obtahicd faom an um¬ 
belliferous ])lant, Ferula ffalftantjlua, a native of northern 
Fer.sio. Tliren sorts of galbauum ure distinguished—1, 
guUmnnm in grains or tears; 2, gulbauuiu in masses; and 
3, Persian galbanum. Galbauum is a spontaneous exu¬ 
dation from the ])lanl, or is obtained by incision. Tbo 
“ tears ” oeeiir in irregular, generally oblong grains, mostly 
distinct, but sometimes agglutinated together, about the 
size of a lentil or small pea, of u colour viTging from 
whitish into yellowish brown, more or less diaphanous, 
opaque, or Bhiuing with a resinous lustre, 'i'he odour is 
strongly balsamic ami disagi'n'able. The taste is rehiiions, 
sharp, bitter, and disagreeable. Specific gravity, 1‘212. 
It is partially soluble in aleobol, and the Rolntion, os mtII 
as tlic strong wdiitc smoke whicli is evolved when golbumnn 
is melted in a plutinnm spoon, reddens litmus paper. Jt 
eonsists cliiefly of resin, gum, vulutilu oil, and a trace of 
malic Acld. 

Galbanum in masses ronsists of irregular pieces of a 
yellowish or daik brown culunr; the odour is stronger than 
llmt of the precoding kind, wliich in its general cliarnctera 
it much resemhles, except that it cun be powdered only 
during the low teinperalr.ro of winter. Persian galbanum, 
being very soft and tenacious, is sent in skins or chests. 
It often contains many fragments of plants. 

Galbanum, like otlior umbelliferous gum-resins, is antl- 
spasmodic, expectorant, and externally ruliofacient. It is 
inferior in power to nsafielida, but is usually associated 
with it in pills and pluslers. 

GALS! {Afr/rira G'ff/e), Sweet Willow, Sweet Gale, or 
Dutch Myrtle, a speeies of shrubby plant belonging to 
the order ^Ivuioace.i^ or Gale family. The leaves Are 
simple, laiieeolale, serrated, with re.sinous dots; tho stem 
is slirubhy, tho catkins hcrhIIu and erect; tho ncuIos of the 
iimlo calkins brown, with a white edge. The plant is 
strongly aromatic. It is met with in most northern coun¬ 
tries of Kuro])e, and is abundant in many parts of Eng¬ 
land and Scotland. It is also found in Siberia and South 
America. Sweet gale is a great favourite wherever it is 
found. It has a powerful odour, and is placed by country 
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people among their clothes, to keep nwny itiKCcts and to I 
l>erfnino them. In some parts of France its dried berries 
.Hru put into broth as a spice. In the north of Scotland its 
leaves and tender twigs are used for beds. In the north 
■<if Knropo it was in early times innch used in brewing ale, 
to which it imparted highly intoxhyiting qualities, A dyo 
«{>r a yellow or orange colour is obtained by boiling the 
young plant gathered before tlio loaf-buds expand. A 
B*(iso-pink is produced from the young shoots and delicate 
jj*d routs; a sulntinn of the nitro-iimnatc of tin is used as 
<lje iiKH'dant. By using larger quantities of the plant, 
jind by furtlior boiling, dyes of a brown and maroon are 
obtained. 'J'lio plant in full leaf and flower affords a decj» 
black, for which the best mordant (uaisists of crj’stals of 
clear sul])lmtc of iron or green vitriol. 

GA'LEN* CXiAU'DIUS, one of the most celchrated 
niul valuahhi of the .ancient medical W’riters, was born at 
Fergamus about 1I>0 A.i>. The exact time of his death 
is not known; hut as he spi'aks of J‘crlina\ and Sevenis 
as emperors, wc may conclude tliat Suidas (v. Gaknos) is 
not far from the trutli in stating that lie lived to the ago 
of seventy. Tie was early instructed in llie doctrines of 
the Aristotelian and Flatonie. jtliiloeMiphy, and appears also 
to have devf)tcd some time to tlie study of the peculiar 
tenets of (lie other «(U5ts, for while yet very young Ins wrote 
connnontarics on the Dialectics of the Stoic Chrysippus. 

Jlis anatomical and mcnlical htudies were commciuM'd 
under Siityrus, a celoliratcd anatomist, Stratoniens, a dis¬ 
ciple of the Hippocratic school, and JEschrion, a follower 
<pf tii(‘ Empirics. After the death of his father ho travelled 
to Alexandria, at that time the most famous school of 
inodieine in the world. His studies were so xealoualy and 
uucecssfully pursued that he was publicly invited to return 
his native country. At the ago of tliirty-four ho 
settled in Runic, where his ccdebnly became so great from 
the success of his practiei*, and more es]»eeially from his 
great knowledge of anatomy, that he quickly drew upon 
liiitiscif the jealousy of all (he Koinan physicians. 

The school of medical philosophy which was founded by 
him may justly merit the title of eclectic, for its doc- 
Irines were a mixture of tbo philosophy of IMalo, of the 
physics and logic of Arist(»tle, and of the ])racti(*ul know- 
ledg<‘ ot Hippocrates. On many occasions lie expresses 
himself strongly on the superiority of thcoi-y to mere 
<'mpiricism; but upon those nmltcrs which do not .admit 
of being objects of experience, such as the nature of the 
soul, he confesses his ignorance and inability to give any 
plnnsiblc explanation. 

'J’o the mode of inquiiy by repeated experiment Galen 
sometimes had recourse, and it is to he wished that he had 
more frequently made use of it. To prove the dependence 
^of muscular motion upon iic*rvuuR iiitluence, he divided the 
nerves which supply the muscles of the shoulder, and found 
that after the division all jiowcr of motion erased. He 
also deprived animals of tlicir voice by dividing the inter¬ 
costal muscles, by tying the recurrent nerve, or by injuring 
the spinal cord. In theoretical physiology his arrangement 
of the vital phenomena deserves to be particulm'ly recorded, 
ns it fo^ms the groundwork of all tbe classifications which 
have siuce been proposed. It is founded upon the essential 
differences observed in tlio functions themselves. Observ’- 
ing that* some of them cannot bo interrupted without the 
destruction of life, and for the most part are uncousciunsly 
performed, while another class may bo suspended without 
injury, arc accompanied by sensation, and subject to the 
power of the will, ho divided the functions into three great 
classes. The vital functions aro thoso whose continuance 
is essential to life; the animal aro thoso which are per¬ 
ceived, and for the most part are subject to the will; 
while the natural are performed without consciousness or 
•control. He then assumed certain abstract principles upun 
^vhieli these functions wero supposed to depend. He con- 
you VI. 


ceived the first to liavo their seat in tlie heart, the second 
n the brain, and the third in the liver. Thus the pulsa¬ 
tions of the heart ho considered due Ig the vital forces, 
these being communicated to the arteries by the interven¬ 
tion of the ])neumo, the mure subtle part of the air, taken 
in by respiration, and conveyed fium the Inngs to the loft 
side of the heart, and from thence to the difievent parts of 
the body. In the brain, ho assorted, the pueuina forms the 
medium by which iiuprcssions from external objects arc 
convoyed to tbe common sensorinin. The same prinriplc 
he applied to the exphuintion of the natural functions also. 
Observing tlmt these forces wero not snffleieut for the ex¬ 
planation of tlio different vital phenomena^ Galen had re¬ 
course to tlio doctrine of clemeTits, of which, after tlie 
example of Aristotle, mid before him Flato in the Timams,” 
lie admits four, aiui from the mixture of these deduces the 
Kwontlary qualities. 

One of his tlieories is, that heallh consists in tlio pcrfi'ct 
and haniionious admixture of these various elements, and 
that disease is that state of in wliich tlic funetimis 
are in any way inlernipted. It depends upon some dis¬ 
proportion in tlic constituent elements, or souie unnatural 
condition of the organs. The causes of disease arc divided 
by Gulen into uecasionul and predisposing. The latter are 
supposed to d<'p<‘nd upon souk* tlegemTaliou of the humours. 
This degencratioi. was calk'd by him a pulrcfaclion. It 
w’os upon this theory of the putrefaction of the humours 
tiiat the practice nf physicians was founded for centuries 
after the death of Galen, and tiieir remedies wore directed 
to the expulsion of tlie supposed uffendiug matter. 

I'lie writings of Galen ore valuable, not only for the 
history of incdit-iuc, hut also for the great variety of mis¬ 
cellaneous matter which they contain. 

GAIiB'NA, a city of the United States of North America, 

I the uorlh-wesl corner of Illinois, on the Fevre River, fi 
miles above its juncGuii with the Mississippi, and on the 
railway dfiO miles above St. Louis. It is famous as the 
centre of tlic great Icad^mining di.strict, but the quantity 
raised has considerably decreased of late years, owing to 
the increased depth of the miucs, though in its place a 
large quantity of zinc ore is now obtained. It has manu- 
fnetures of pottery, soap, and candles, and also lead fur¬ 
naces, iron foniidrii's, and numerous mills. It occupies a 
high £fud hcaltliy site, and is for the most part Bub.sturi- 
tially built of brick. The population in 188U was 6161. 

GAliS'NA or GAZ-K'NITB! (from Gr. gaUo, I shine, 
or from yaleftc^ tranquillity, as it was formerly supposed to 
possess suotliing prop<‘rtieH in cases of disease) is the most 
iitiporlatiL ore of lead, as from it nearly all the lead of 
cummerco is derived. It crystallizes in the isometric sys¬ 
tem, usually in cubc.s, has a very perfect cleavage, and 
brigiit metallic lustre with a bluish colour. Its hardness 
is 2’.5, and its specific gravity about 7‘6. . This mineral is 
sulphide of lead (I’hS), containing 86*6 per cent, of Ictnl 
and 16*4 of sulphur. A portion of the lead is often re¬ 
placed by silver, which, when present in paying quantities 
(about 6 ounces of silver per ton of lead), constitutes an 
(irgcj^tiffToun galena, Zhic, cadmium, and antimony arc 
also Hunietinics present. 

Galena occurs in both veins and irregular deposits; it 
is commonly associated with some alteration product, as 
either sulphate, carbonate, or phosphate of lead, and such 
sulphides us zineblende, iron, and copper pyrites or cala¬ 
mine ; the gangue is usually calcitc, fluorite, dolomite, and 
barytes or quartz; and in gninito or gneiss zeolites some¬ 
times occur. In Spain it has been found in granite, and 
.at Freiberg, S.axony, iii gneiss. It is found in argillaceous 
slate in the Hartz and in Cornwall, where tlie lodes have 
an apjiroximatcly north and soutii direction; the galena, 
with a finely granular texture, being considered as the 
most promising for a high percentage of silver. The rock 
in which this ore is most abundantly found is limestone, 
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.whore it occurs both in larf^o irregular masses and in veins. 
]ii Derbyshire and tho north of England it oeciurs in Car- 
honiferons limestone; Permian fohhlls liave, however, been 
found in the veins, showing them to he of subsequent 
])ruduction. In Austria ami nt Sala in Sweden, besides 
numerous other localitios, it Is found also in limestone. 
In America it ocumrs in very Inrgii (|uaiililies, notably in 
Missouri, Illinois, Town, and Wiseoiisiii. At the Pow Pass, 
North-west Terriloiles, It oe<-urs in giits and sandstones. 

la order to obtain metallie lead from this mineral, the 
concentrated ou* is roasted in a leverheriittn'v fnriiaee so 
as to oxidize (he sulphur, a little Ihne Ix'lng added us a 
flux for tlu) gangm? or any silieions porljoiis. Phimhie. 
oxide and snlpliate are formed, and when the ojteraliou is 
conijdcte the heat is raised so as to fuse the moss; sulphur 
dioxide is then dtiven oil', and metallic lead lilx'vated. In 
ord<*r to facilitate the reduetioii of the lead, metallic iron is 
sometimes added at this stage. This lead generally con¬ 
tains much impurity, and is purified by oxidizing tJa* 
foreign base metals on the hearth of a rcveiberatory fur¬ 
nace and skimming olT the semiu*, after which it is east 
into moulds, fonning pig-lead; when argentiferous, tJjis has 
to be subj(}cted to tiie .a<lditiou.al process of dtifilvtrLalion. 
Tlie lead produced on the Seolcli hemth is as a rule! purer 
than that j)f the nworberatory furnace, on ,'iccoiint of Urn 
lower temperatnro at which it is rediUMsl. In the Scotch 
hearth the calcined ore—browse ” or ‘•hrouzi*”—with 
lime is placeil on liglited peat, and tin- tenji»eriiluro raised 
by menus of n blast of air from u lii\eie; ultimately the 
metal is scpai’ated and (adlcels in a hollow al'tlM> base of 
the hearth, frtiiri which it is draw'U wliiai snilieient lius bet'U 
colh’cted, 

Arlllicially-fornied crystals of gah-na an* not. nnetnnmon 
in tlic throats of blast furnaces; they are apparently the 
result of subliiiialiuii. 

OAliEODES is a geniiM of Auaciimda, lielonging to 
the order S<')Lru(.4ii>i:A, wliieh includes several bj)idel‘-like 
animals, some of which arc of a dangerous character. The 
cummoii species, the (iaUotkg ono/eoir/cx, lives principally 
in tho 6an<ly deserts of the Old WmlJ, and attains the 
length of about 2 Indies. The cephalothorax is broken up 



into four distinct segments, 'i’ln* ln*dy is hairy. The 
first pair of appendages, the ehelici‘ijc,ni<-very long, power¬ 
ful, nipple-likc organs, and ihcir jjuwer of oflence is increased 
by tho poison glands with wliich they aie furnished. I’hc 
next two p.airs of appendages are in tho form of tactile 
palps of great length hut without daws. Tim next three 
])air6 form tlm w’nJking legs. The head bears two e)es. 
Ihispiratlon is by trachea*. 1’lm abdomen is se])arated 
from the ccphalotliorax. These animals run with great 
swiftness, und am very voracious, bometiines nttaeking 
lizards and even birds. When thrtalen<d they retreat 
with their nippers raised hi an attitude of (leii.mee. It is 
said that they are a great pest to canids wlien traversing 
the desert, and that they are extremely venomous. 

GALSOPZTH^ECUS is a genus of very aberrant 
mammals, prcBonting characters so slngulur that its position 
among the mammalia lias been for long a disjtutcd ]>oint. 
Wlien the first species was discovered in 1 lie suveiitcenth cen¬ 
tury it wm classed among tho lemurs. l.atcr on its so-called 


powers of flight procm'ed it admission among the bats. 
Linneeus placed this animal in his genus Ijcinur. Most 
zoologists now agree in regarding it as belonging to the Iji- 
sKOTiv<»uA,bnl being exceedingly oberrant and of low tjqie. 
The limbs are long and slender.' They are connected by a 
broad hairy ex]mns]oii of the Inlegunieiit ui isiugfrom tho sides 
of the neck and extending along the body down to the base of 
the daws of the feet, forming a web between the fingers 
the toi*s. Thi.> membrane is continued between 

tho hinder limbs to the very extremity of tlir* tail. When, 
in use it is widely extended by means of the limb.s, and 
then serves its possessor in the way of u jmruchnle, enab¬ 
ling him to spring from tree to tree at giv.it distunees. 



TiOwer Inoisor teeth of Olalcapitheciis vuluiis. 

Hence tlio name of flying lemiirshy whldi the (hileupitlird 
aie commonly known. Ilut it must not be supposed that 
tlii.s action constitutes true flight; itis merely a ]mradinle 
like sailing through the air; tin* impetus being given by 
♦lie spring of the creature from an ehvated ]Ktsilion, Iho 
expanded ineinbvanc buoys itnp for .1 considcrahlo ilistaiice, 
although It has no power to sustain or elevate itself in the 
air by its own exertions. A similarstmcture, adajded to the 
same caul, occurs in the flying squirrels und flying phalan- 
gers, and it is widely diilcrent from the true wings by 
which the hats are enabled to take tlieir swift and noise¬ 
less llighls Uirough the dusky evening uir. 'J'lie limbs of 
(juleojiithecus liavc iiarticnlarly long and slender hones. 
The ulna is united to the radius towards the extremitv; 
the tibia and fibula are distinct. All the feet have five 
j digits of neoi-ly equal length, united to each other by a web 
unil nrnu*il with sharp strong claws. The skull is remurk- 
alily solid, and the hrain-cusi* very sinall, indicating a low 
degree of intelligence. 

in tlie structure and anangement of the teeth Galeo- 
pitlietus is quit* jieeuliar. Tho incisor teeth are four in 
number in each jaw, but those of the upper jaw aiv pbieed* 
quite .it the sides, in .a Ihie with ilio molars, so as to leave 
a wide vacant space in fiont above the lower Incisors. Tho 
hiiidmubt of till) iqipcr incisors arc also reinarkahlc for 
having tw'o Boots, aeliaraeter unique among nuimmals. Tlio 
lower ineisors arc broad and flat, and iiavc their crowns 
curiously cleft in such a way as to reseinlde sinall combs 
(see eul). i’iu rc is a single euuine in each jaw, with 
two roots and a notched crown. The preinolars arc two 
and molars three on each side of each juw. There arc 
two pairs of niamnue, placed on the side of tho breast near 
the armjiits. The intestine is fnniished with a largo suc- 
fulaled <;a‘(:uni. Tho best known speefes 0 / this genus is 
the Colugo. the Flying J.emur of Einno'us 
i*o/rt««). It is a native of several of the largo isl.inds of 
tho I'ustern seas, esjiecially Java, Siiiirntra, and llonieo, and 
also of Teimng, Siam, und tho peninsula of Malacca on 
the continent of Asia. It is of a hiuckish-gray coloiu’ above, 
with some wliitisb spots, and of a tawny gray henoatb; 
its fe<‘t are blackish, and its total length is about 18 inches. 

In the luxuriimt forests of the countries above-mentioned 
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the golug^oB exist in considerable numbers, bnt they are said 
to select particular spots for their dwelling-places, especially 
gentle lulls covered witli young trees, in the thick branches 
of wliicli they find a Kcciiru retreat and quietly sleep away 
their days. 'I'he night is the season of their activity, and 
tlicn they may bo seen sprinpng obliquely from one tree 
to another, often at a distance of a liuiidred yards or more, 
at the same time uttering a hoursi*, croaking, disagrtjcahle 
noise. On the ground, however, they are very helpless, 
advancing by a succession ol* little awkward leaps uiilil 
they reach some object wUicli they c.an useend, when they 
c limb up by the aid of their claws, somcwliatin the manner 
of a cat. They feed upon fraits and young leaves, pre-, 
feming those of the coc^oa, palm, and a species of boinbax, 
to tlie plantations of which, surrounding the native villages, 
they often do nmcdi injury. According tc» sconc niithors they 
do not adhcTe sti ietly to a vegetable diet, hut fc;ed also 
upon insects, and c*ven upon small birds wlicn they can 
seize them. The Ooliigci is so tenneions of lifc^ that it is 
almost impossible to kill it. A BeeoiidKpeciea(^’a/co/«T7*c- 
i'U8 pJiiJijtjiine.nnistX the l*hili]»j)ine Jslnnds, has been 
descTihcd ditl'ering .‘-lightly in size and in llie form of the 
upper incisors. 

GALE'RIUS, J‘!in]>eror of Itonu', was onc'e a sim[de 
herdsman, and was lieiic'e hoiiietimes called .\rmcntnrins, 
HiS full name was (lalerius X'alerius Maxlinianns. By 
merit iio rose to the Mi}irem(‘ eommand, and was named 
(V‘h.ir and viee-emjieror liy J)H»elelian at the same time 
as Ooiistaiitius Cldorns, Masiinian being already Diocle- 
tiun's pailncr in the empire. Jle niarvied DioedetianV 
(laughter, and ruled illyfia, Thrace, and tJic line of fhu 
Danube. He crushed the iVrsian power in a brilliant 
series of campaigns. When Diocletian retired from the 
throne in Utlh, Valerius hec.ime (‘mpernr. Allhougli it 
was Gulcrius wlio adiised the persecution of tlx? Christians 
nliich bears Diocletian's name, it must bn remembered 
that the Ohrlstians were innovators, and as such extueiiudy 
(dinoxious to high-minded emperors such us Diocletian and 
Gulcrius, who desired to restore the old iloman nati(»nal 
S])irit. It is quite noticeable that the hotter the emperor 
tlic morn did he persecute the Christians. Calerins soon 
found that ini'ni ernelty resulted, Conversion being rarely 
or imvcr eiri'eted, and siiuto tho Cbristians w’ore unresist¬ 
ing bo stayed the persecution in 30U in a very noble, edict, 
grunting lull lilxn ty of conbcience. Tie died in 311. A 
very few years after his death saw his eoljeague Coiist.antimj 
(sun of ConsUmtiub) a Christian, and Cla'lstianity the 
r(jliglon chiutly patronized by the sbite. 

GAXil'CIA, an old province and consulship of Sp.'iin, 
hut since 18U3 forming the provinces of Corunna, Imgo, 
Orensc, and Poiitnvcdra, occupies the north-wi^st extremity 
of tho peninsula, betweai^dl'^ 5t)' and DJ'’ fiU' N. lat., and 
(> 60' and l)° 15' W, Ion. Tlrc country is mountainous, 
being covered by several olVscts of the Astunan chain, one 
of which runs westward towards Cape Tiulslerrc; nuotluT 
runs to the south-west along the right hank of the Minho, 
divfting tho waters of tliat river from thosi* of tho Dlhi 
and tho Tambrc, and reaclx's the coast of tho Atlantic 
south of Vigo; while u third ridge crosses the south of 
the provmc.e, dividing tho feeders of the Minho from those 
of the Jlouro, and extending into Portugal. 'J’lu* priuedpal 
rivers are—1, the Minho, which rises in the mountains of 
Mondonedo, in tho north of tho provIiic.e, flow’s southwards 
by Lugo and Oreiise, and receives tile Sil, which conjos 
from Leon and the mountains of Astorgu: on touching tho 
frontiers of Portugal it runs west along tho boundary of 
Galicia and Portugal to its entrance into the Atlantic below 
I'uy; 2, the Tambrc, which rises in tho nioantains nortli 
of Santiago dc Oompostida, and flows south-east into the 
Atlantic; 8, tho Ulla, wliich rises in tlic centre of tho pro¬ 
vince, and flowing westwards enters tlie Atlantic sonth of 
the Tambre; 4, the lima, which rises in the ntountains 


south-east of Orense, and flowing south-west into Portugal 
ont(‘rs the Atlantic through the harbour of Viana. Tlie 
principal products of Galicia an* wine, fruits, fl.'is, wheat, 
barley, maize; good pastures feed a vast quantity of cattle, 
and there arc abundance of chestnuts, which constitute a 
common food of tho pcnsnnlry. Thti forests supply plenty 
of fuel and timber. Tlie climate is generally chill and 
moist, but more temperate on the scn-coast than in the 
interior. The Gallegos or Galicians arc allied in rare to 
tli(^ Portuguese, and are a hardy, industrious, and docilo 
people. Many of them visit Portugal, whore they are em¬ 
ployed as porters and wator-carricrs; and they have an 
established reputation for Jioncsty, Tho principal m.ann- 
focturo of the country i* linen. 

l‘hc Callaiel, the ancient iuhabitnnts of this district, were 
fh’st conquered by Derimus .luniiis Brutus, and wholly suh- 
jug.ated by Augustus, who included Ihe'country in the pro¬ 
vince of TarrjM'.oiJciisis. Tho Visigotlis took the country 
from the Koiuuiis, .nml were in tlicir turn driven from it 
by the Moors. The princes of Asturias retook it from the 
Moors and annext'd it to their kingdom, which W’as united 
>^illl C.aslik’ in 1031>. 

GAI.1'C1A (or GALIZIA) and X.ODOMIRA. with 
CRACOW, a crown-land or ]irovinco of the Austrian 
Empire. It is hounded on tho IV. liy Silesia, S. by Hun¬ 
gary and 'J’ransyivania, P). by Russia, and N. by Poland, 
Prussia, and Russia. Tho area is 30,000 square miles, 
and the jiopulatiun 6,000,000. The inhabitants are of 
Slavonic origin, and speak the Polish language; there are 
many .Tews, mostly naTcliauls and distilhTs; the remainder 
is (lividui! among tlx; Romon Catholic and Greek chnrchc.H, 
and there arc a few Protestants. 

Galicia spreads out, on the iiorlhcm side of tJic Cnr- 
pafliian Mountains, into cxtensiv(5 plains; these nxiuntains 
extend tlxar arms dec]i into the kingdom, aixl rise in many 
iiistnnees to a height of from 4000 to 7000 feet. The 
Bukovina is coviTcd with uflsets of tho Oarpathians, and is 
altogether a mountain region. The mountains are full of 
small lalces, and tlxi plains and lowlands consist chiefly 
of loam atxl sand. 

The rivers (*f tho western p.art8 of Galicia helmig to the 
basin of the Vistula, and those of the east(‘rn to the basins 
of.the D.aimlic and the Dniester. The tributaries of the 
Vistula within the kingdom arc chiefly tlx^ Dan.ayez, the 
Poprad, the IVysloka, tlic Satin, and the Bug. Tlie other 
princip.al rivers, besides the above and the D.inuhc ‘imd 
Ihiiestcr, an* the Pruth, tlx* Sered, and tho Moldava. 

The climate of G.ali(ia is colder than that of any other 
possession of Austria, in consequence of tho proximity of 
the Carpathians. Tlic summer is generally short, and tho 
grajie never li^icus; the wduteris very' severe for six months 
at leasti 'J’hc country abounds in sandslone, granite, 
quartz, slate, potter's earth, yellow ochre, marble, gypsum, 
&c. Mountain crystals, agates, jaspers, ordinary opal, 
alltbaster, &e., are found in sevcriil spots, The Carpathians 
yield iron, gold, silver, lead, copper, sulphur, and salt. 

The benevolent institutioiKS in the province are numerous, 
hilt the educational establishments arc in a b-ickward state. 
The chief town is Lemberg. 

The principal kinds of grain produced are wheat, rye, 
oats, and barley. Buckwheat, pease and beans, potatoes 
and other common vegetables, succory, clover, flax ami 
hemp, tobacco, aniseed, rape mid other seeds for making 
oil, a few hops, &.c., are also grown. Tar and potash are 
mndo in couslderahlc quantities. 

Large, droves of horned cattle arc fed, the finest being 
brought from Moldavia. Soinothing has been done towards 
improving tlx? race of sheep, and Galicia now produces 
suinc fine wool. In the easlcni districts much Ixmey and 
wax arc made; the red wax of the Bukovina is in great 
repute. The rivers, small lakes, and ponds are well sup¬ 
plied with fish. Tho bear, wolf, fox, beaver, roebuck, stag, 
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lynx, nmmiot, vulture, swan, heron, wild goose, 

squirrul, und haio are the principal wild nnimuls. T)ic 
mining is chiefly-confined to iron and salt; tlie other miii- 
orul products are raised In very small qnuiititiuK. The 
manufactures are* gradually extending, tliongh they nvo 
still on a confined scale. The country people in general 
make the materials for their clothing. The spinning and 
weaving of flax and hemp give ein])h»yiTient to tlionsunds. 
They manufacture very cmarse and durable linen, and, in 
some parts, a few fine cloths, damask and tat>]c linen, &c. 
There are a few woollen and ctJttou niumifaetnrc.s; and 
there are also mamifactures of jiap’er, wooden utensils, 
brandy, tobacco, beet-root sugar, leallun*, &c. The exports 
consisl of horses, cattle, skins and hides, wool, grain, salt, 
timber, potash, aniseed, &.c .; and the imports of raw 
mateiials, wines, and colonial produce. 

Previous to 1374 (i.alicia tonned a part of Hungary. 
It was llien incorporated with Poland; but in 1773 it was 
surrendered to Austria, and annexed to tlic Austrian do¬ 
minions under the name of tlie kingdom of Galicia nnd 
Xiodomiro. In 1810 Cra<;ow, with the territory belonging 
to it, was, by a treaty of the three jiowers, Austria, Ilussia, 
and Prussia, given up to the Kinp<*ror of Austria, and by 
Jiim annexed to tlio crown-hmd of Galicia. 

GALTSSXSfU tribe of plants btdonging to thcorder Puiti- 
^CKXC. It consists of herbaceous, usually 8quare-stennue<l 
plants, with the stipules of the .same form as tin* h*aves, 
■HO tliat the leaves appear to be iu whorls. Some yield a 
dyeing substance iu their rofits, as tin* various species of 
madder, but the greater p.art are nseli*ss weeds. One of 
our common British species of ( 01111111 ), viz. Galium vvrum^ is 
astringent, and was formerly used hv farmers to curdle milk. 

GALILS'ANS, an ancient .Tewish sect, which received 
its imme from Judas the Galilo.an. Tliey tvero di.stin- 
guishod for their opposition the Uomaii t.ax estaldished 
by (^uirinus; nnd they carried on a kind of civil war, 
■whirl) continued with more or less opposition till the 
dc.stnic11ou’of Jenisalcm bv the Thitnaus. 

GAL'ILEE. Sec Palkstim.. 

GALILEE, a sort of antedijipel or western porcli 
before some of our catlu*drals, the object of which was to 
allow cwtain classes (yirobably w'omeiO to bear the service 
without eulcrhig the cliureh. Tlic Early English galilee 
at Ely (finished in 1215) is extremely beautiful, and the 
Late Norman galilee at Duibsim is a fine characteristic 
-example of its period (liegun in 1153); Lincoln b{» also u 
galilee, but it is not ebmpara[)le in eflect to the others. 

GALILE'I, VINCENZO, father of t1i« illustrious 
Galileo Galilei, was born in tlie early lialf of the sixtmith 
•century, and studied inu.sic under Znriino. Ilis chief 
work W'ns “Dialogo della Musica Antlca e Moderna,*’a 
folio volume printed at Florence in 1.581. Ho was an 
•exquisite performer on the lute, nnd was oiio of that 
famous Fl-M-entiiie Academy to whom wc owe the inven¬ 
tion of opera, irr somewiiat the same inaiiucr as wo o#o 
chemistry to the ulclx'misls. Galilei and others formed 
themselves into the acudeiny fur the purpose of i-cviving 
the musical dcclam.ation of tlic ancient Greeks, and Galilei 
in his Diulogo publislicd three specimens of ancient 
Greek nrosic, which he copied from a Greek MS. in the 
library of Oai'dinal St. Angelo at Home, part Of the 
treasures then pouring into Italy in conscquenco of tlie 
•conquest of the Ea.stL'rn Empire by the Turks. These 
three Bpeclmeus are all wn yet possess. Working them 
out as well os ho could Galilei wrote, iu what ho thought 
was a similar style, a mnnndy 011 an ejiisude from Dante's 
“ Inferno.” This was received with great favour, being as 
far removed as possible from the. learned and overloaded 
style of professed musicians of the time. It apparently 
was a kind of richly dramatic recitative. Soon I’erl and 
Cacciui, continuing tlie example given by Galilei, were able 
to dignify the marriage-festival of Henri Quatro of Franco 


to Maria dc’ Medici in IGOO, at Florence, with the 
opera, on the subject of the deal!) of Eurydicc. The Flor- 
entino%mateurs failed to revive the Greek recitative, but 
they did more, they led the way to oil the beauty of opera 
and oratorio. 

GALILE'O, the eminent .asti*onoiner, wliose full uamc 
was Galileo Galilei, was the son of Vincenzo Galilei. IIo 
w’.'is born nt Pisa, in Tuscany, on 15tb February, 15(14. 
Having acquired during his boyhood, and under adverse 
circumstances, the nidiments of cl.issical and polite litera¬ 
ture, he was placed by his father at the University of Pisa 
in his ninctcnitli year. Galileo was designed for the 
medical profession, but determined to renounce It in favour 
of geometry and iixperimcntftl philosophy, to wliich Ins 
faLh(‘r rclnclautly agreed. His first important discoverv 
was the isochi'onism of the vibrations of a simple pendnlnm 
sust.'iined by a fixed p(*int. This ecjuality or near equality 
of the time of vibrations Galileo roc^jgnized by counting 
the corrcsptiiidiiig number of liln own pul.sations. The^ob- 
servation wjis first made upon the grc.at suspended chande¬ 
lier in the Oatlu'<lrnl of Pisa, which the ligliter had left 
swinging after preparing it for service. The clmndeliLT 
still lianga there, an t>bji5ct of intcic>t to those who care 
for the romantic I'leincnt in science. The fall of the apple 
from Newton's ln*e is a parallel instance of a common 
oecurreiice seen by all tbonsands of times over and care- 
lesal v passed by, but leading observant genius to stupendous 
n'sults. It was fifty years after he suw the lamp swing 
that Galileo made bis first astronomical clock. 

Through the good ofiiees of his old tesicher Guido 
Ukilili, who admired Jiis talents niid foiesaw their future 
devulopmcnt, Galil«*o w*as introduced to the Grund-duko 
Ferdinand 1. de* Medio), who appointed Inin mathemalical 
lectures at. Pisa (1589), though at au Inconsidcrablo 
salary. Here he eoiiinieiiecd a scrii's of cxperiiiicnts on 
motion, a Kubjeet on which Ins first iNfereucc.s were not 
eorre<;t; hut he Imd learned <*nough from his experimental 
course to pcrceivt* that most of the schulustic assumed 
laws of motion were untenable. 

The mind of Galileo bt'coming thus unfettered from the 
cbahi of authority, he rc8o)vi»i to examine the rival 
systems of ustrunuiny. He soon di.scovcn*d and pnivcd 
the futile nature of the objections then usually made 
agmnst the Copernican ^system, which were founded on 
existing ignorance of the laws of mechanics, or on some 
misapplied quotations from Aristotle, the Bible, and the 
Fathers; and having also observ'ed that tlie Ptoleiimic 
required almost daily some new emendation, that the 
appearance nnd diKiippcarance of new stars contradicted 
the pretended incoiTUptibiiity of the heavenly bodies, 
together vvllli otlvT rcfi(*ction.s which lie has collected in his 
dialogues, lie became a convert to, the Copemican uystcni. 
One of the false doctrines whiJii ho first combated was 
that bodies of unequal weights would fall through the 
sumo ultltudo in unequal times; thus, if one body were ten 
times as heavy as amdher, it should fall through 100 yards 
while tlic lighter body had only fallen through 10. ^ut 
though the experlmoiit was performed from the. leaning 
tower at ]*isa, und botli bodies reached the ground at 
almost the same instant (the small difibrerice, as Galileo 
rightly observed, being attributable to the unequal resist¬ 
ance of the nir), the witnesses of this experiment were 
not convinced, so inveteratoly were they prejudiced in 
favour of the doctrines in which they had been taught to 
jilace implicit belief. At this time he also put forth the 
true theory of projectiles. 

Instead of making converts by his experiments, Galileo 
discovered ^liat he had mode many secret and some open 
enemies; he therefore left Pisa, and removed to the 
University of Padua (1592), where he was appointed to a 
professor's chair for tho limited period of six years. Here 
lie invented the thermometer; though, as it was composed 
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of ^tubc in an open vessel, it was necessarily nn imperfect 
iiisn'uinent. The use of a sealed vacuum-tube by liivicri 
(1(>4C), and the substitution of mercury for water iu 1670, 
were the only two changes since made. lie also invented the 
proportional cumjiasBCs still used by luvliitectustd draiights- 
mcn, &C, HU correspondence with Kepler commenced^bout 
the same j>eriud. A treatise on the sjihero, after the Ptolemaic 
system, which is attributed to Galileo, ai)[>earcd about the 
same time. On his reappointment to the professorship at 
Padua, his salary was doubled, his fame iucreabed, and his 
lectures wei-o ci*owded; but these fluttering events were 
overbalanced by a «Hsagreoablo intenniltent disease; to 
which he tlien first became subject, and which pursued 
liim f(»r the i-crnaiiider of his life. A new star, almost as 
biilliont as that which directed Tyeho IJralie s mind to the 
study of a‘«troju>iny, havhig appi’urod ill 1604-in the con- 
htellution of Opbiiichus, lie made it the .subject of Ids lecture s. 
He read and admired Gilbert’s work “ On tlio Nature of 
Itodics,” adopted his views on the Hubj<*ct of terrestrial 
gravity, .and constructed magnets after bis example; about 
the same time he attacked with some bitterness one Capra, 
who ascribed to himself the iuvcnliou of a species of com¬ 
pass wliich Galileo had made; mid he wrnluaWi.on practi¬ 
cal methods for the measurement of heights and distani'es. 
Shortly afterward he slati's in n letter, that “ be intended 
hereafter to write three books on the system of Ibc uni¬ 
verse; three books on local motion; tbreo liook.s on 
mccbauicR; also on sonnd, speech, light, the tides, con¬ 
tinuous quantity, animal motion, uud ca.slrumelation.'* 
l^Lony of these w'orks, it, is supjiosed, were destroyed by 
his relatives after his death, at the in.stance of tliu family 
confessor. * 

'riuj year ICOU w.as signalized by the construction of 
the Galilean telescope, wliieli consisted of a jjlaiio-convox 
object-glass and a id.ann-coneavc eye-glass, uud thus bo 
laid the foundation of bis biilliant ilisioveries in (bu solar 
system. The invention of this noi»l(* instrument of bcieuce 
must bo granted to Liiipershey, a Dutch o}>lici.an; but 
upon merely hearing bf the rumour the grcivt Florentine 
seized the idea, and witliouf any commuuleatiun with 
Lippershey iuveuted the instrument afre>li for himself. 
Althungh not strictly the inventor of tin; telescope, its 
Application hy Galileo to asU*unomy for the first time 
is indisputable. His first telcsR)pe was ])rescut<‘d to the 
Doge of Venice, by whom the professorship of Padua was 
confirmed to him for life, with the gi’catcst salary which 
liud ever been there given to tiie inatliematienl professor, 
namely, about 1000 florins. Galileo, impatient to obtain 
ocular evidence of what hr enlled the Htrueturi> of the uni¬ 
verse, soon provided liimself with a second instrument, and 
on directing it towards tlio moon, tins luminary became 
immediately stripped of the character of geonictrieal porfoc- 
llon attributed to all the’ celestial bodies hy the schouhuen. 
The more obscure ports of the lunar surface, which they 
imagined had arren from somo earthly taint consequent 
on the proximity of the moon, being now rendered dis- 
tirfclly visible, taught Galileo that the surface of the mOon 
was irregular and uneven. In pursuing these observations, 
be found that the moon constantly turns towards the eoi th, 
the same face, so that nearly a heniisphcro of her surface 
can never be visible to us. From this remarkable fact he 
docs nut appear to have drawn the inevitable eoiiscqucucc, 
that the time of her rotation round her own axis, and tho 
time of a revolution round tho earth, must be exactly 
equal. Galileo subsequently observed the librations of tho 
moon, by which small portions of her more distant hemi- 
spbere are alternately brought in view. The Idea which 
was suggested from the appearance of oceai^ and conti¬ 
nents, mountains and valleys, on the moon, that she might 
be habitable, overwhelmed the schoolmen with horror, and 
struck the religious with alnm. 

On examining tho nebulas, and particularly the Milky 


Way, with his glas8,^ho perceived that they were composed 
of myriads of slurs, or, in tlie language of Milton, “pow¬ 
dered with stars.*' It may bo remarked in passing that 
Milton visited Galileo, and entertained the highest opiuiun 
of his philosophy, to which he makes soUiu beautiful allu¬ 
sions in Ills “ Paradise Lost.'* 

The planet Jupiter furnisbcd matter for still gi-eater 
wonder. Galileo perc<‘ived tlnve very hiiiall stars cast- 
w.’ird of tho plun(;l, and close to its disc; two of them, on 
a subsequent obscrvaiion, li.ad distinetly changed position 
to tho westward. Ho snoii perceived that they w'er(‘ satel¬ 
lites; and shortly afterwards bo discovered tin; fonriii. 
Tho strength wliicli this dlscovc-Ty gave to the Copcriiicau 
syatcni, from the anab?gy witli our niobn, was very gio.'il; 
nor did his ever-.aclivc mind fail to perceive that it might 
bo cuqiloyed in delenniuiiig longitudes at se.a. On examin¬ 
ing Saturn with the Ivleseupe, lie pcrecivi\l bis ring, but 
viewing it in ]>crspective, he took the lateral portious for 
two star.H. 

His next di.scovory >vas tlu‘cre.sccnt form of Venus when 
in or iic.'ir cmijunction. His discovery of spots on the 
sun’s disc, wiiich were evid**ntly attached to that luminary, 
wjia a .seven* blow to tlic imaginary perfection of the school¬ 
men. 'I'he .Tesuit.s had always eiitertainud a eordi.al hatred 
for Galileo, .as lie luid joined the party by whom they had been 
exjuilled from Padua; uml lliough Galileo encrgclically 
n;]mdialcd any antagonism to religion tho Inquisition was 
im]ilncable, and oidered u filar iniincd Cuecliii to draw up 
depositions ugninst liiiii. After his a])p(;arancu hi (levsun 
at Jiomc in lol*.'^) the ]»roceedii)gs driq)p<*d, hut iu what 

manner is nut clearl i stated. 

% 

Jn March, 1(116, the jiope (Paul V.) granted Galileo ar> 
audience, .and .assured him of his personal safety, but he 
w.as enjoined not to teuc.b the Ouperiiicau doclrlno of the 
motion of the earth, lie* liad soon ocr/nsion to tnru his 
attention again to astronomy, for in 1618 there appeared 
no less tb.iii three comets, on wiiich occurrence Galileo 
advised bis friend.s not to conceive toif liasliiy that comets 
are jdanets moving through tho immensity of space, but 
that they m.‘iy bo atmo.splierie ; his reasons for tills, tlumgh 
ingenious, aio fallacious, a.s .arc those, which ho Aftcrward^> 
gave for the causes which produce tidc.s, which he attri- 
bnti's to the unequal veloeitii's of dilTureut parts of the sea 
by reason of the combination of the rotatory and progres¬ 
sive motions of the eartli, which at sumo points comspire 
togellicr and at otlicrs arc opposed. Hi* afterwards went 
ti> lionic, and was received with gix*at kindness by the next 
pope (Urlwn VII i.); bis enemies were silenced for a while,, 
and he was sent homo to Tuscany loaded with favours and 
pre.scnts; and though his p.atron, Cosmo IT. do* Medici, 
was de.ul, Feriliiiand II., Cosmo’s suexjessor, showed hiin 
strong marks of esteem and altaelnncnt. 

In Diyo he fini.shed, and in IGU'i published his cotc- 
braled work, “Dialogue on tlio Two Great (Ptolemaic and 
Copcriiicau) Systems,” which he dedicated to .Ferdinand II. 
of Tuscany. By giving the work this form he evaded 
his promise not to teach the Copernicau doctrines. Three 
fictitious persons conduct the dialogue: Salviati, a Coper- 
nienn; Sngredo, a Imntcrcr on the same side; and Sim- 
jtlicio, a Ptolcm.aist, who gets much the worst of the 
contest both by jukes and argument. The Inquisition 
rcsolvt'd not to allow the attempted evasion of a solcrnu' 
promise. Galileo was accordingly summoned to Home, 
though lie was seventy years of age and overwliclmed willi- 
infirmities; he hud, however, all the protection and eonj- 
forts wbieii tho gnand-dukc could confer on him, being 
kept at the Tuscan amkassadoi’s lionsc; and this spirited 
man (Niculiiii) evun wished to maintain him at his own 
expense when he pcrecivcd a penurious disjjoallion in Ferdi¬ 
nand’s minister. 

After some months' residence in Home, he was again- 
summoned before the Inquisition, and on the 20th of Juue 
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appeared befuro the ashuiiibled liiqiiisltorB in the convent of 
Suiitu Marla Supra Miiicn’a. Here he made his cGiebratcd’ 
reciintation of the Copcrnicon doctrine. Ulsin;; from his 
knees after this boleimilLy he Is said (th<>n;rh uu very poor 
authority) to have whispered to a fiiend, E pur ni muore 
(“ it moves for nil that”). 

Afilictluiift fullowed quickly in tlie old n^o of (hilileo. 
In Aprllf 1034, lie lost a bidoved daughter who wrs his 
chief stay. He was allowed lo return to Aivtstii, whcni 
she breathed her hist, but he wsis still kept lu blriet cell- 
hneineni. After two yeais spent in tins nnhappy coudi- 
tlou, Ills coTifineineul hfc-iine mure ri^uvuus, through suinc 
new suspicions cntcrtaiiied by the pope, so tliat, aftc^r 
having been allowed to remove to Florence for tlie henelit 
of his declining hcaltii, he was oidered to return tu Arcctri. 
In 103G he became totally blind, about which time )io 
fiulbhed his J^iulogucs on tlio Now Sciences,” a resuind 
of Ills cxpcriiiieuls und theories in mechanics, wliicb 
is his most valuable wTitten work. Though *hc believed 
this work could not annoy the holy oHice, )ct the terror 
was so great and universal that ho could not get it pub¬ 
lished until some years afterwards, when it was uudertakcu 
at Amsterdam. While 'J’orrieelli, one of his favourite 
pupils, was arranging a contiuuatiou for the Dialogues oil 
Motion,” Galileo wiui suddenly taken ill with a palpitation 
of the heart, and, having lingered two months, lie died 
on the 8th of January, lU’12. 

Galileo appears to have been of a sprightly Icmpcrament, 
easily crossed and easily reconciled; his kindness to his 
relatives, which distiiigiiib'icd Iiiin finm his childhood to 
old age, and which went fr<‘ijnenUy to such an extent as to 
embarrass liimself, forms a noble trait in his domestic 
character. He was universally beloved. Ho contrived to 
have bin natural son Viiicentlo legitimized, but afterwjirds 
iiad the iiils/ui'tunc to find his hopes in this lad disn])pointe<l. 
Oin; of the best editions of his eolleeted works is lliat pub- 
libhecl at Milan in 1811, iu tliirtoin vols. 8vu. Tliey liave 
also been publib!>''u in separate tracts. 

Among the most celebrated jmpils of Galileo are Viviaiii 
and Torricelli, llio former of whom in jijirticular buic a 
strong attachment for his leusler; the latter invented the 
buroiucter. Vivlani also wrote his life, and left a legacy to 
raise a monument to his memory. It may be noted that 
Michael Angelo di»‘d the year Gnlilej) was burn, and that 
Newton was bora in the year oT Galileo's death. 

GALIPE'A. a genus of shrubby or urborese^'tit ])1ants 
inhabiting the warmer parts <if Soutli America: it belongs 
to the order Kutack.e. 'I'lic flow’crs lire Mnall, white or 
pink, often fragrant, with a gainopctalous corolla. Tlio 
most remarkable species is the (SnUimx ('uapariu^ a ]»lant 
yielding Angostura hai'k. 11 is found in the neighbourhood 
of Angostura in Venezuela, and also in New Granada. It 
is a tree of from 12 to 15 feet in heighl, having a gray, bark 
and trifoliato leaves, V : li oblong leallets aliout 10 Inches in 
length. Angostura oark is obtained both from the stem 
and brauclies. lu the treatment of the bilious diarrlicca 
frequent in damp autumns in this country, after proper 
evacuants, it is of the most decided utility, tn coiniuoii 
£ng]lsh cholera, likewise, and slighter cases of Asiatic 
cholera, it is the most beneficial agent which can be re¬ 
sorted to. It is best given in tbo form of infusion, and may 
either be administered alone or with the addition of dilute 
citric acid and tincture of opium, winch last may be dis¬ 
continued after a few doses. Sec An^iontuka Bahic. 

GA'LlUMf a genus of idonts belonging to the tribe 
ualicro and order Ruciacka;. 

Galium Cruciata (crosswort) is a native of Europe and 
Siberia, and is commonly found in Grca^ Britain. 

Galium (groat liHiIge-bcdstraw or wild madder) 

is native throughout nearly ail Europe and the Caucasus,. 
and is fonnd in Britain. The dowers are white and some¬ 
times yellowisli. The roots are creeping, and yield a red 


dye like the true madder, but of a brighter colour; they 
also have the property of colouring the bones of aulfhals 
I red tliat feed upon them. Tins plant has been extolled as 
; an en’cctual cure for epilepsy. 

Galium jinctarium (dyers' hedstrnw) is a native of 
North Aiiienea, in low marshy places, especially in Canada 
and Newfoundland. 

j Galium palustrey a native of Eiiropo und Great Britain, 

; iiearlv resembles Galium linctorium when the leaves are 
: moiH numerous than nsual. It is said that from the mots 
I of tins plant tin* Indians extract the red dye with which 
they colour their feathers and the ornamculs of their dress. 

Galium sepiantrioxiale (the northern bedstraw). 'I'he 
Creo women use the roots of t^iis plant to dye red. It is a 
native of North America, about the lakes of Canada and 
t))c United States. 

Galium verum (ladies’ bedstraw or chee,sf*-mmel). On 
loose sandy soils the flowers luo somothnes solitary mid 
Iho stems much more branched, hut agreeing in other re¬ 
spects with this species. It is a native of Europe and 
Siberia, in meadows, woods, and among hushes, and is 
found ill Britain very commonly in dry soils. The stalks 
and flowers of this plapt have been used in the chei'se 
counties for the purpose of curdling milk, and also for 
colouring it. Mathiolus says it produces an agreeable 
flavour, und makes the cheese cat sweeter. The Frencli 
formerly used lo prescribe the.flowers in hysteria and 
epilepsy. The roots afford a rich red dye, superior in 
colour to madder. 11 was gi‘own at one time ns a substi¬ 
tute for the truo madder iinctorium\ but the roots 

arc too small to render its culture profitable. 

Galium (the common goose-grass or cloavei's) 

is a native tlirougliout the whole of ICurope, Northern Asia, 
and North America, in lie-dges, fields, and most cultivated 
places; it is plentiful in Great Britain. Tlio expressed 
juicti of this hei'b, taken m doses of 4 oz. or a quarter of a 
pint night aud inoniing, during several weeks, is said to Imj 
a very beneficial remedy in cutaneous disorders, and is be¬ 
lieved by the country people be a purifier of the blood 
und ail antiscorbutic. Tbtf seeds h.avcactimeou8nlbuineu, 
and wlien roasted liavo been used instead of coifeo; but 
they do not contain any principle analogous lo eaflulue, 
and so cauuut be considered ns a real substitute. The roots 
of this species, like mo^ of the genus, afford a rich red 
dye, and, like madder, they possess the property of impart¬ 
ing a red colour to the hones of birds and animals which 
feed upon them. 

Tlio roots of Galium tuherosum are farinaceous, and in 
China nro cultivated as a dietetic vegetable. 

There arc about 200 sjiccics of Galium, which are dis¬ 
tributed in every quarter of the worhk The common uatiio 
Bedstraw, given to all the species, is from the verb lo 
strew^ anciently written 9trnv\ Before tho introduction 
of modern Inxnries beds were stiwvcd with various heibs, 
and doubtless this was one used for that purpose. 

GALIi, DR. FRANCIS JOSEPH, the founder of tho 
system of phrenology, was bum atTicfonbnmn, in Swabia, 
on the 9th of March, 17«'>8. lie began tho study of medi¬ 
cine at Strasburg, but removed to Vionua in 1781. Here, 
being on terms of intimiwjy with Dr. Nord, physician to a 
lunatic asylum iu Vienna, ho carefully exuiniued all llio 
iimim there, observing the piJculiar character of the in ■ 
sanity in each and the corresponding forms of their heads; 
he frequented jirisons ;ind courts of justice, and made notes 
of the crimes and appearance of all tho prisoners. In short, 
wherever there was any person made remarkable by good 
or bad qualities, by ignorance or by talent, Dr. Gall lost no 
opportunity of making him a subject of his study. Witli 
the sntrie views he was constant in. his study of the heads 
and characters of botlj wild and domesticated animals. 
Having obtained his diploma, ho made it his care, os far as 
possible, to ask for leave to examine the brains of all whose 
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•cbaractcrs anti heads he had studied dnrinj; life, and soon 
found that, as a general rule, the exterior of the skull, 
though not moulded on tho brain, yet in its variations of 
contour corroRponds with the varialioiis of the foim of tlio 
brain contained w'ithiii it. 

At length, after unremitting exertion and constant Rtndy 
for upwards of twenty years, Dr. Gull dcliver<*d his first 
course of lectures in 171)6, at his house in Vienna. Sup¬ 
ported by a vast aecmnulation of facts, Ik* endeavoured t' 
y>rove that the br.aiu w'aa the organ on which all external 
manifestations of the iniiid depended; that (filTcrent por- 
liouR of the brain were devoted to partieular int(*llcctual 
faculties ftr moral affeetions; that, ro’/cm purlbus^ these 
were develo]>ed in a degree proportioni'd to the size of tin! 
jKirt on which tiiey dcjtendcd; and tliut, the external sur¬ 
face of the skull corresponding in fonn witli tho surface of 
the bniin, the character of eacli individual w.as clearly dis- 
ccrniblo by an exsiTninatioii of his head. 

A doctrine so new, and so subversive of all that li.ad been 
previonsly tauglit in.psychology, jjwduchd no little excilt- 
ment. Gall gained disciples (i.aily, and in 1800 Dr. Spura- 
licim hecamo his pupil. In 1801 this gcntlein;in was 
associated with him in the study of his science, npd to this 
event plux'uology, as it imw came to he ciilled, probably 
owes muelj of its clearness and popularity. Soon after 
llicir association, Drs. Gall and Sjnirzheim commenced 
.a tour through tho prin<‘ip^ towns in fiennany and Swit¬ 
zerland, diflusing their doctrines, and collecting cvery- 
when! with tho most assiduous indnstiy freslj cvideiiee 
in tlioir favour. In 1807 they rirrivej at Paris, wliich he- 
eame at once the field of their pi’ineijjul labours and of the 
most vehement discussion. 

Dr. Gall continued in Pm is till his death, which occurred 
on tho 22ud of Aftgnst, 1828. He had sufl'ered ft>r nearly 
two years previously from cnlar‘?einent of the heart, which 
• prevented him, except at intervals, fr<nn pursuing his 
hjcturefl, and at leugtli produced a slight attack of paralysis, 
from which he never recovered. At tho poH-mortem 
cx.aminatinn his skull was found to bo of at least twien! 
tho usual thickness, and then* wfls a sm.all tumour in the 
cerebellum. 

OALIf* CANTON OF ST^ one of the cantons of 
till! Swiss Conf(*(lcration, situated nt the nortli east ex¬ 
tremity of Switzerland, is bounded on the N. by Thiirg.aii 
and the Lake of Constance, E. by the Vorarlheig, S. l>y 
the Grisons and Giants, and W. by Schwytz and Zttricli. 
Its area is about 770 sqtwre miles, and it.s population in 
1880 was 210,401, St. Gall was formed nt tho beginning 
of the prcsetit century, by the union of the territories of 
the Abbot of St. Gall with the free town of St. Gall, and 
several districLs formerly subject to the old cantons, namely, 
tho Rheinthal, Snrgans, Werdenberg, IJlznaeb, Caster, and 
Sax, and the town of Kappcrschwyl. The spoken l«ngn.igc 
of St. Gall is a dialect of the Genuati, resembling the 
Swabian. 

Tho canton of St. Gall is in great part a mountainous 
country, being intersected by various oflVets of the Alps. 
The general elopo of the Riirfaco is towards the north .and 
nortli-wcst, tlie streams running in tliosc dii*cclions. The 
principal rivers arc the Khine, the Seez, lh« 'rhnv, tin 
Sitter, (ho Goldncli, the Tamine, and the Neckar. Tlie 
Agricultural produce consists chielly of wine, fruits in 
great abundance, corn, potatoes, and paslurcs. Tlii-re are 
considerable forests, and mueh wood is exported. The 
domestic animals are oxen, sheep, goals, pigs, and horses. 
The rivers and hikes abound v^itli fish and water-fowl. 
There are iron, coal, and turf In difl'erent parts of the 
canton. Tho manufactures of linen and cotton nro con¬ 
siderable; there are also a few tanneries and glass manu¬ 
factories. 

Nearly two-tliirds of tho inhabit.ants are Roman Catho¬ 
lics ; the rest nro i’rolesteulH. The canton of SU Gall sends 


eight membcrH to the National Council. Its local govom- 
ment is one of tho most democratic in Switzerland. 

Gaix, St., the capital of the above canton, once a free 
iinperi.'il city, situated in a pleasant valley, is well bnilt 
and Kiipplied with water, and contained 21,204 inhabitants 
in 1880. A m.agnificent abbey w'as erected hero in the 
seventh century by Pepin riTeri.st.al over tho tomb of a monk 
called Galius (St. G.all,), a missionary from Ireland who had 
converted tlio land. It was one of the oldest eccle.slji.sti- 
cal e.stabnshments in Germany, and became the Asylum of 
lesiming duinng tbe dark ages, being one of the most cele¬ 
brated scliools ill ICuropc bctwi-en the eighth and tenth cen¬ 
turies, Hen; the w'orks of the nulliors of Greece and Rome 
were not only read but copied, and we owe to tbe labour ot 
these obscure monks the w'orks of .some of the most valu¬ 
able classical authors—Quiulilian, I’ctrouius Arbiter, Silius 
Italicus, .and Valerius J’’laccns Iniving been printed from 
MSS, found here in 1413. Tlio libniry, which now belongs 
to the town, occupi<*s a fine apartment, and licsidcs its 
litcmry trca.surcs has some busts, portrait.*^, and a cabiuct 
of mineralogy. The abbey church is now the cathedral of 
the dioccio of .St. G.ill; tho ancient palace of tlio abbots 
(die. lH'alz) at present serves for the public offices of the 
cantonal goverumeut; and tho other buildings of the mon¬ 
astery have been approjiriatcd to tho Catholic gymnasiuin. 

The alihcY was secularized after the French Tcvolnthm, and 
• * 

in 1800 its reveiincs were sequestrated. 

Tlie abbots of 8t. Gall about tlio tenth eentnrv began to 
assume a military character, and surrounded tlio eouvent 
with walls .and ditches. From the Ibirtj'cnth century tlir-y 
nlargod their dnmiiiion.s at the expense of their neigh¬ 
bours, and boeoming the most considerjiblc territorial sove¬ 
reigns ill Northern Nwitzerljind, were raised to tho r;mk 
of princes of tlio empire. Karly in the fifteenth century, 
however, Appenzcll llircw oil' their yoke, and at the Refor¬ 
mation the town of rit. Gall emancipated itself from their 
control, and acquired a territory of its own. Tho town 
was fast iiirorpor.ited in the. tenth century; iu 1154 it 
allied ilM*lf with tlio (roc Swiss cantons, and sent a deputy 
to 1h(! iliet; ;imi at the end of the seventeeulh century its 
civil and political indojicndence was secured. Since 1846 
St. Gall li.as been nuejiiscopal .«ec. St. O.ill is now one of 
the most ilonrisliing towns of Switzerland. It has Pro- 
tc.stant and Roinim Catliolic gj'mnasia, learned and other 
associations, and collections iu .irt and Hcicnce, manufac¬ 
tures of muslins and cotton y.arn, and a trade in the pro¬ 
duce of tlie eastern Swiss cantons. The red wine inado 
in the neighbourhood Is among (lie best in Switzerband. 

GALL STONSS* concretions composed chiefly of 
cholesterin and the bilc'piginentB found in the gall-bladder, 
biliary passages, or tbe cystic and common ducts. They 
arc exceedingly rare in infancy .and diildliood, but bei'omo 
more common after tbirty. Tlieir origin is somcwlmt 
obscure, but it seems to l»o favoured by rich diet and a 
sedentary mode of life. While in the gall-bladder they 
cjiusc little or no inconvcnieiiec, but when they leave it 
tliey cause violent jiain, vomiting, and great constitutional 
disturbance. When lliey reach llio intestincK the attack 
passes ofl* and tho patient rccovcrR. Occasionally, but 
very rarely, the «>bslnietion is sutficient to cause death. 
During an attack of gall-stone colic the efforts of the 
|•physician are directed tt> the alleviation of the pain, and the 
patient m.ay be placed in a w.irm hath and tbe heat sus¬ 
tained by the renewal of the water. As a preventive of 
furtlicr Attacks a mixture of ether and turjicnline. tlireo 
p.arts of tlio former to two of tl.e latter, lias heen recom¬ 
mended, and nlkalino minrr.il waters Jiavj* aho been em¬ 
ployed with advantage. 

GAXAE, or POINT DS GALLB, a town of Ceylon, 

on the S.W., 80" 1-P E. Ion., (i” N. lat. It is a station 
for ste.amboats, and has a popukition of 50,000. Tho 
climate is hcaltiiy. It con^ist8 chiefly of public buildings, 
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HKtludo tlio fort, about u niilo in circuit, the post 
otlirc, barracks, lif^hthouBe, a handsome Kn^lish church, a 
Dutcli church, and hotels. The private iieusos are one 
storey lii^h, furnished with verandaJis, which run alonp: the 
entire frontage, and the uuniheruf trees and other brilliant 
M'f'elation render the place u very beautiful on(*. 'I'he 
loads forming the outer harbour are spacious, but they are 
Mibjcct to the south-west, inunsuuns. 'J'lie iinjirovcinenls 
eli'cctcd at Colombo have, however, much injured the trade 
of the p(5rl. The towu Ijas telegrajjhie. eoinmunicatioii 
with India, Kuropc, and Australia, (lullo has been iden- 
tiiied hy sorrii' witli the 'I'aisliish of Solomon, and also with 
the At'ium Proimndoriuin of J’UJemy, hut uilhout much 
lijisis for tiio eonjecl lire. Tlie name Galle was really de¬ 
rived from iJie Cingalese yalla, signifying a roe.k, tliongli 
the I)nt<*li ami Poitiigese assumed wrongly that it was 
irom the Latin ffoUuit^ u cock. 

GAL'LEON (fialcon hi Spaiiisli) was the name given to 
T.'iy large armed merchant shii)S, with three or finir decks 
which Ihe (uunt. of Spain used to send to tlie coasts of 
jMexieo mid JVin, id mudve Oil hoard the gold aud silver 
bullion extracted from tlie mines, and bring jt*to Spain. 
The word comes fiom Gai.i.i^y. 

GAJLLSRY, in its must extended sense, is n.^cd syliony- 
monsly Avith corridor. In ICnglaml, liowever, if. is mider- 
stoud to be either a long mirrovv ]>ussagc-VNay or an open 
si>aco, gencniliy longer tlian wide, raised abme the tl(»nr of 
a Iniilding, and usually sujiported hy columns. Such 
galleries are met with (among other ]ilaee») in Knglisli 
ehuri'hes, in some courts of justice, and in Ihenlu*.''. The 
lung exleiiial wuodeu passages, foianed something like a 
halcony, such as arc occcasionally seen in old inns, are 
likewise i-alled gallc*rie.s. 

Galler}' is also a name of distinction givim to a room 
eitlier on account of its extent and proportion.s, or to one 
or more moms especially appropriated to ]nctuie8 and other 
Avoiks of art, Avhence the term ga'Ieryis e.xteinled to the 
eolleetion itself, without any lefcience to tlie building, in 
architectural language arooin can hardly he called a gallery 
unless its length bo three times its width, tlumgli that 
length may he increased to any extent not out of keeping 
Aviiii the other a])aitinents, ns uas gemnally the case in 
Kruabethaii maubioiis. A very Jong gallery will bear to be 
somewhat loftier than one of moderate length; but tlur 
Jieiglit must not be sueli as to occasion the cflecl of narrow- 
and produce the proportions of a mere conidor. 
Very loAv proportions arc chariiclcnstic of gullerie.s of the 
lili/'.al>ethau period, which look tpiUe depressed by their 
heavy hat eeiling.s. 

There is hardly anything in the interior of a building 
whicli lends itself so readily to architectural effect as a 
gallery, by giving*lengthened perspective and vista; and 
W’hcti the gnll<‘ry is formed into divisions, many fresli and 
rich eomhinations of f m are oblaiimhlr. 'riius at Ilolk- 
ham, in Korfulk, ^lie.iu.it of the l‘)arl rif Leicester, there is 
a singiilaidy bcuuiiful statue gallery, foiined hy two octa¬ 
gons and a centre, coniu'cted hy open arches. 'I he arrange¬ 
ment of gallcnes in tiers one over l)ie other, now so mneh 
used in churclies, chapels, theatres, and phu'cs of amuse¬ 
ment, is entirely modern, dating from the soveiiteonth 
century. 

GalUr^^ in military mining, is a subterranean trench or* 
pas.sago leading to th(> ])luce where tlic powder is deposited 
lor the purpose of producing an cx]dosiun. 

Of the g^lerios wliicli appertain to u fortress the priucijtal 
one, doiiominatcH the magistral gallerv, surrounds thu 
place under its covered Avny; and the entraiuTS to it are 
ill the counterscarp of the diteth. A scce nd gallery, dcsig- 
n.’ited tho envelope, is formed under the fcot of the glacis, 
so as either wholly or partially to clrcumsiribc tlie works; 
iiud galleries of communication under the glacis lead to it 
from the fonner gallery. 8mall galleries, sometimes called 


listeners, are also carried towards the country from the 
envelope, in order, as tho name implies, that tho defenders 
in them may discover by the sound where the enemy’s 
miner is at work. 

The galleries of a fortress are at least G feet high and 4 
wide, uiid am lined and vanlted with brickwork; they 
arc, or should be, so disposed as to iiisiiro complete drain¬ 
age, and means must bo provided to aflbrd them proper 
vcHtllation. At the places wlicro tlio galleries of com- 
muiiicaliim fall into tbo envelope are placed strong doors, 
with loojdiofcs tlirongb them for musketry, in order tf> 
arrest the jirogrcssof an enemy, should lie force an entrance 
inlo the envelope. 

'J’lie word is also usi d for the cscaratcd or con.structed 
galleries at those parts of tlic gicat mountain roads which 
are expo^-ed to avaluiichcH or to torrents. The Htclvio and 
the Simplon ru;^ils present splendid example.s of both. ‘ 

GALXiSY Qfaftsre in French, ffalera in Italian and 
Sppiii.sh), a large-sized, long, and narrow vessel propelled 
by 0 : 11 s and sails, wlilAi until tho end of the eighteenth 
centurv uas much in use in the Mediterranean for coast 
navigation, and for making the shore in shallow water. 
'I'lie oars.wcrc a great ^vant.igc before tho inlrodnc-tion 
of the .sleamhout in the dead calms so frequent in the 
Meditrrram-an. 'I'lic largest galleys wore 1GG feet long 
and about ."12 widi*, with lifty-two oars. The rowers, who 
were generally convicts or Turkish prisoner.**, sat on benches 
on the deck, with chains to their loot. Tlie ship, hesidc.s 
carrving a LM-potinder, usimlly carried two 8-poundcr«. 
'l‘he Veneli.ins had a sort of large galley, with a very lofty 
]»oop, called ffnlcazza. iSniall galleys were taxlled galUoU, 

(■alley is also the name of a slight swift boat cai'rlcd by 
a modern man-of-war. The name is likewise given to the 
general cooking place on board a ship, 

GALliEY SLAVES {r/aldrient! in French, f/aleolU in 
Itall.'in) was (lie intme. given tociliriiimlscundcuiiied to hard 
labour, who formerly used to bo employed as rowers mi 
board the galleys. (.Umvict galleys in France were abol- 
iblu’d in favour of lL\ci>*K.s. 

GALL-FLY is the n.'ftnc given to the species of tbo 
Cynipid®, a family of hyiiionoplcrous insects belonging to 
the group iM’rivtiUA. The gull-flies find their neare.st 
allies in the iclmenmon flies. While tho Latter, however, 
deposit their eggs within the living bodies of other insects, 
the eggs*of tho gall-flies are deposited in punctures made 
in loaves, stems, and other parts of plants, causing tumonr- 
liko growths known as 0ai4.s. \Vilhia these galls the egg 
is hatched, and the insect In souio cases remains till tho 
perfect condition is to be a.ssuined. Sometimes the larva 
feeds on the juices of the gall until it is full grown, wliuii 
it eats its way out of its nest, fulls to tho ground, and 
passes through its metamorphoses under tho surface. The 
gall may have'several cavities or cells within it, each of 
which is iuhubited by a grub. Among the galls caused by 
these insects may bo mentioned the well-known oak-apples, 
the symbol of loyalty on the 2l)th of May, the chorry-galls, 
currant-gulls, spangle-gulls fall found on various parts of 
the oak), and tho bedeguar, tlio little bail of moss found on 
the .stem.** of rosc.s. 

Slime gall-flies ]jlay the part of the cuckoo among birds, 
depositing their eggs in the gall.** produced by other species. 
Most of these cnckoo-like parasites belong to tho genus 
Synergus. Some of this family, however, are truly para¬ 
sitic, laying their eggs like tho ichneumon-flics in the bodies 
of other insects, particularly larvm. Examples of parusiUe. 
species arc to Isi found in tho genera Ibalia, Figites, and 
Allotrla. The larv® of many gall-flies again oro the un¬ 
willing hosts of parasitic, insects belonging to other famiUos. 
Many ie.hneumon flics deposit their eggs in the hotly of tho 
little grub inclosed in the heart of its galL Spocies of tho 
family Chalcidid®, which have long bristlo-like ovipositors, 
have similar habits; species of Callimomehtiuiit the cherry- 
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giills of oaks and tlio bodegnar uf the rose. Other iunects 
limy bo found in gallSf beetles, flies, caterpillars of moths, 
all parasites. 

Tho reproduction of tho galUfllcs is reinnrkublo. The 
females far uutiminber the males; the iiuil^s of some 
species are still unknown, those of other species have only 
recently been discovered. An alternulion of geiiemiioiis 
takes plaeCf one generation liehig produced ascxually. 
According to Ur. Adler of Schleswig the generations jnu- 
diieed sexnally aro only transitory forms, jmjdmving galls 
quite diflbreiit from llioso from which tlipy tln'insclvcs 
issued, and giving origin to both male and female insocls, 
ditrering so in fonn and structure fivun the parent forms 
us to ho placed in different genera. For jiistauce, tlic 
common species SpathegaaUr bawarum^ which issues 
3 rom the currant-galls, presents male and female individuals 
willi rather short ovipositois. Rut tiie galls |m»duced by 
the females arc the small spangle-galls. From these galls 
])roci*cd Ncurot^rus Unticular!^^ of which only females arc 
known, having u very long oviptAitor. These gall-flies 
emerge in the winter, and l.vy their eggs in the laids of tlic 
oaks in March and April, thereby causing the formation of 
the cun’aut-gulls, ^roiii which Spulliegasler, both male and 
female, is produced. Ur. Adler has discovered that a 
similar relation exists between several other species of 
Oiiipidfle. 

'riic <:all-fliea‘ are sninll inst*cts w’ith four large wings, 
]ni\ing few veins and fn’qnently glowing with the most 
beautiful colours. 'I'ho abdomen is sliorl and usually 
strongly cianpvcsgcd; tho first tw’o segments are greatly 
(lewlojied, the'remaiudcr are retracted within these and ■ 
conceal the partially coiled ovipositor. The antenneo are 

equal thickness from the base to the n)ie.v (<>t with the 
'latter portion slightly Ihickoued), and consist of from 
thirteen to sixteen joints. The males have one Joint more 
to the niitennro than the females. 

GAL'LIA. tee Gaul. 

GAL'LIARD, an antique dunce of a lively character, 
so called from its gay rliythm. It was the predecessor of 
the minuet, and wlille sprightfy, “with lofty turns and 
caprioles in tlic air,” was not rapid, uTthougli a contem¬ 
porary poet (Sir J. Davis), used to the solemn dances of 
an earlier time, calls it a 

** Swift and wandering dance 
WitU passages uncertain to and fro.** 

Its heyday of favour was under Queen Elizabeth and the 
early Stuarts; and ^^Now, oh now, we needs must port,” 
tin* beautiful song of Uowland, is believed to have been 
used U 8 one of tho favourite tunes. The galliard was 
danced, like tho minuet, by cou])les, not by tbo entire 
company, as the counti'y-duiice, though of course ns many 
couples OB cbosc might dunce at the. same time; it was 
in tl-4 time. Some specimens in common time exist, but 
possibly they were instrumental pieces in galliard style. 

GALLIC ACID. Tliis organic acid is found in a num¬ 
ber of plants, especially in tliose having astringent proper- 
tie.s. Gall-nuts, acorns, tea leaves. hellelKirc, sumach, and 
oak bark are cianmon instances. The principal source is 
tho gall-nut, from wliich tho name is derived. It is usually 
prepared from this souroo in quaittity by the slow decom¬ 
position of tlic tannin in exposing tlic powdered gulls to 
air and moisture. It was discovered by Sclicele, Tho 
fonnnla is C 7 H 0 O 5 . Gallic acid crystallizes in lung silky 
needles; it is very soluble in alcohol and in hot water; ;t 
is a true acid, and forms a number uf mntullic and other 
sails known as gallates. 

When heated to 216“ C. (119“ Fahr ) il decomposes into 
cnrbuuic acid and pyrogallic acid (O^HyOy). This acid is a 
good deal used ns a developer in pliutogi'aphy, and as a 
nieans of abstracting oxygen in gas unuly|is. Gallic acid is 
used in nicdicino as an astringent. It diflcrs from taimiu 


in not precipitating Kolutlons of gelatin. It gives a deep 
blue colour with SiUts of iron. 

GAL'LICAN CHUSjpBr the Church of France. Tliis 
church is one of great antiquity, the principles of Chris¬ 
tianity liuviiig been diflused in Franco before the end of 
the apostolic period. It gave many noble confessors to 
tiio army of martyrs during the persecutions instituted 
by tho Roman einjiei'ors, and eminent writers arose from 
its ranks during patristic times, the most celebrated among 
the lultcr being Ireuaius, bishop of Lyons. This church 
also appears to have been well organized from tho earliest 
period, and many bishops were present at tho Council of 
Ark'S in the year 811 a.i>. representing .sees that arc 
still called by the same names in the French opiseopucy. 
During tin* mediujval period tho Church of Fiunce was 
ever one of tlie first in ofl'ering opposition to the growing 
claims uf the Roman poiitifls, lelying for its support upon 
tlic power and amthority of the crown. Many conflicts 
between the rival claims of jiopo and king arc recorded in 
the history ol France, and as the French Clmrch for the 
must part sided with t!ic king, the term Gullicun became 
synoiuTnous vvitli tliat system of tlieidpgy and ccclosiastical 
discipline wbieh, wink* recognizing tho spiritual authority 
of the pojH!, yet maintained tho superior authority of a 
general council, and lefiised to recognize papal authority 
a.H extending to temporal aifaii'S. 

Of these contests the most important is that which 
arose tovMirds the rloso of tlic Bcventeehtli century during 
the reign of Louis .\1\'«, tho ]>apal chair at tliat period 
being occupicil by luiioeent XI. 'J’hc question whicli then 
forincd tbo front of the controversy was in relation to the 
Jjrnil (h lityah\ the right claimed by tho king to 
administer the aiVairs of a vacant see, which was contested 
by tlie pope. A council of the French clergy was called by 
the king, in UiK'i, to consider this question with other 
matters relaliiig to the connection of the spiritual and 
temporal ])Owers in occle.siablickl all'airs. The leading 
spirit of this council was the celebrated Bossukt, 

* and under hi.s influence a scries of articles, termed the 
‘‘Declaration of the Galilean Cliurcb,” wero drawn up, 
wliich receiv'd the assent of the whole council. The 
important points of this declaration are, ( 1 ) the assertion 
of the radical distinction between the s]dritual and tem- 
])oral powers, and the iiidepciidcnco of tlic king in all that 
relates to eivil and temporal affairs; ( 2 ) that in conformity 
with the Council of Constance the decision of a gencr^ 
council is superior to that of the pope; ( 8 ) that the 
decision of tlie pope is not unalterable, that the usage uf 
individual churches should bo recognized by tho pope, 
and “that tho rules, customs, and instiLuliuna of tho 
Gnlliean kingdom and church remain in full force.'’ 

This celebrated document, which *has ever since been 
regarded as tlio ciiartcr of Gallicanism, was zealously 
8 U])ported by Louis XIV.,. but it was repeatedly con¬ 
demned by the pojies, and ultimately a W'orking compro¬ 
mise between the opposing claims was adopted. During 
the period subsequent to the French Revolution, however, 
a great change took place in tho feeling of the French 
clergy in this mutter, and they bee.'une more disposed to 
side with the pope in tho cdhflicts arising betweeu civil and 
eeelesiasiical authority. This change was illustrated in a 
striking manner nt the Vatican council of lbG9--70, when 
the French bi&hops were amoi>g tho foremost advocates of 
the supremaej^ of the pope and of the doctrine of papal 
infallihility. UUrutiiontaiiism has since that council quito 
taken the place of Gallieunism in France, and tho recent 
changes in the goverument of that C 4 »untry iuno tended to 
intensify the alteration, tinder the republic tho privileges 
of the ehurrli have been si'riously curtailed, and u strong 
anticlerieul feeling has been displayed by the Chamber on. 
several occabions. Un<ler these circumstances tho attitude 
of tho clergy towards the statu has become rather that of 
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f<‘ar and snnrdod opposition than <nn' (jf r<ilmnrp, and at ( 
tiie Hfime time the bonds of nnlon with tlio Church of ; 
Itome have been intensified and Btrcnj.'thcncd. ! 

GALLlE^miS, ICmiiei or of^omt*, Mill I'f tlu* Eiiiyx'mr ! 
Vnlcriunns, was nindo Coisur am! collcjiipir .tt> ins futJior • 
in 258. His full name was J'nhlins Licinins Valcriaiius | 
E^^natiiinGallicnus. Jlc defeated, near .Milan,the Alcmanm 
and other northern tribes wliii-Ji liad made an irnij'tion ’ 
into North Italy. He was well iiifiirmed lii literatun*, and j 
was both an orator and a pta-t. Wlu'ii A’^ulcrianus was | 
taken prisoner by the l'<*rf*ians in tiallieims was ao~ , 
kliowledged as Augustus. He ajipcars to have given i 
himsolf up to delKUiclierv, iier.leeting tlie interests of the ' 
empire. Usurpers arose in Egypt, among tlio Ganls, in i 
Thruiie, in almost every jiroviuee of tlu* einjiin*, from whicli 
circumstanee this period Jius hem styled the reign of tlm , 
thirty tyrants. At the same time a fearful phi;n>e decimated 
Home. Wliile besieging Aiireohis, one ofatho usurjicTs, iu 
Milan, Gallienus was murdereti by some conspirators in 
288. He was succeeded by Claudius IT. 

GALLI'NJE (game birds) is an order of 1Uin>s of 
wliich the domesth*. fowl may he taken as the type. 'J'hose 
birds are nsnnily of modejale or lather large si/e, and of a ; 


stout and ratlier heavy form. They liavo a small head, 
often partially or wliolly denuded of feathers, and a bill of 
moderate length, of wliich the upper mandible is distinctly 
arche4l, and oveilianga the lower one both at the tip and 
along tlio margins. Tho nostrils are plncod on tho sides 
of the hint ^^i>d arc covered with a soft skin. As tho 
Oallinni arc all essentially ten'cstrial in their habits, the 
legs are always strong and well developed. The tarsi are 
stout, and very commonly armed with a spur, or even with 
two or more sneh weapons, which are especially developed 
in tlic males; the toes aie three in front and one behind, 
the latter being usually small and slightly elevated upon 
the liaek of the tarsus, but sometiiiios more elongated, and 
then placed upon the same plane ns the anterior toes, so as 
to render it more eflieient in grasping. The anterior toes 
are not very long, bnt stout, and often united by wchs .at 
the bas(‘; they arc armed with sti-ong and ratlicr blunt 
nails, which are of great sendee to tho birds in scratching 
in tho gnniml in search of food, a habit common to most 
of the species. ITentjc many ornithologists give tlicse 
birds the name* of Kasorcs or Scrapers. The feathers of 
the legs are continued down to tho articulation of the 
tariiiis, and sometimes extend beyond this point even to tho 
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axtremities of the toes. The wings are generally hhort 
and weak in (uiiiiparison with flic nciglit pf the birds, s<» 
that they fly heavily, and only to short distances. 'J'beir 
plumage Is firm, and often adorned with hiilliunt tints, and 
some p'arto of it, especially in tlic males, are fnapiently 
developed lo an extraordinary extent, giving the birds 
eomotimcB a grotesque, and sometimes an elegant ajipear- 
ance. The plumage of the sexes often varies greatly, as 
in the pheasants (see ent) and pc.acocks. TJio Itead of the 
male is frequently adorned with crests, combs, and wattles, 
which appendages in the breeding season grow larger or 


more hrilliant in hue. The superior adornment of the 
male birds, which is so marked a feature of this order, is 
explained by Darwin (“Descent of ^Inn") on his theory of 
sexual selcctJun. 

The game birds are spread ovpr all parts of the world, 
but the finest spedtes are inhabitants of the warmer regions, 
Tlit'ir food consists of fruits, seeds, herbage, insects, and 
worms. They aro generally polygamous in thdr habits, 
efmh male collecting around him a seraglio as numerous 
as lie can keep togetlier. In keeping off the attentions 
of rivals he is Ifrequcutly engaged in almost ineessaut 
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<;onibaifl. The females lay (heir eggs, which are generally 
iiuineruus, upon Iho ground, in bomu sheltered bituation. 
Tho cuTAbsows build tlicir nests in trees. The young are 
usually able to run as soon as they leave the egg; but^at 
night, or on tliu approach of danger, they Bhcllcr them¬ 
selves under the wings of their moLlior. 

Tho Gallino) nro divided into tho following families:— 
rhasianid{D, with the stihfainilieH Pavonin^n (peacocks) 
and Phaslauiiive (pheasants: see Plate, figs, l-ll), Nuini- 
dinx (guinea-fowl, fig. 4) uud Meloagi-ina: (turkeys); 
Megapodido) (niuund-bii Js, fig. 6 ); Craciilio (curassows, 
fig. 7); Oplsthoconidu) (hoatzins); Tctraon4dfn, with tliu 
subfamilies Tetraoninoe (grouse) and iVrdiciiiaj (part¬ 
ridges, figs. 8 , !)); Ptcroclidw (sand-gronsci) ; Tuniicida 3 
(hemipodcs); Chionidm (sluMithlalls, fig. 101; Tinamidiu 
^tinamous). The position of the last two families is doubt¬ 
ful, and they are removed by some from tliis order. 

GALXiNTrLS. See I^Iook-id^n. 

GALLIPOLI* a seaport tow'u of 'rurkey, i.s situated on 
a peninsula at the norlh-eastcrn extremity, and on the 
European side of the Strait of Dardanelles, and lies nearly 
opyiusite to I^ampsaki, the aiicieuL Lampsiacus^ on the Asiatic 
side of the clmuncl. It ocenydes a considerable space, but 
the streets are ill-hnilt amt dirty; lliehuicaars, liowcver,arc 
oxtciisivo .ind well supplied. Gallipoli was the first Euro¬ 
pean town ttliich fell into the hands of the Turks. They 
took it iu 1357, on which occasion the Emperor John Pale- 
olugns observed that he had only lost a jar of wine and a 
Hty for hogs, alluding to the magazines and cellars built by 
.lustiuian. Pnijazet 1., however, knowing its importauec 
for passing from Prussa to Adrianople, had It rcytaired and 
atrengtlieiicd, and its port improved. It lias two harbours, 
in which the imperial fleets frequently lie at anchor., Tho 
population, cuuKisting of Turks, Greeks, ArineniatiK, and 
Jews, amounts to 30,000. Its trade consists in corn, wine, 
and oil. There arc scvural ancient renuiiiis in the town 
and noighbourhe^d, the most remarkahlc of which are 
the inagaziuc.aiid cellars of Justinian, and tho tumuli to 
the south of the city, which arc said to he the tombs of 
llie ancient Thracian kings. A pai't of the Anglo-French 
.irmy, for the protection of 'l'urkcj% landed here in 1851. 
Near llie town Is uii exceedingly strung position, known as tho 
lines of liulair, the fortifications of wliich were greatly im¬ 
proved and strengthened in 1878, when Constantinople was 
in danger from the llussians. The distiictof the piminsula 
of Gallipoli, which Is the ancient Chenonesua Thracica^ is 
very fertile, and considerable quantities of ccrciUs, wine, 
<nl, and sln^cp are exported. 

GALLIP'OLI, a fortified seaport town of South Italy, 
In the province and 23 miles W.S.W, of the town of Lecce, 
situated on an islet in the Gulf of Taranto, connected with 
its subnrb, Lizza, on the mniulaiid, by a bridge. It has a good 
roadstead uud harbour, with from 10 to 12 fathoms of water, 
Tlie port is one of tho most frequented in South Italy, 
being tho great mart for the oil of Apulia. It is noted fur 
its ample cisterns, cut in tho ruck, whicli arc peculiarly 
adapted for clarifying oil, tho chief product of the country. 
Tho population of the town i.s 11,000. Jt has acalliednil, 
a castle, and schools; niunufacturcH of muslins, woollens, 
and cotton hosiery; u tunny fihlxry, and an active trade 
in corn, wine, and fruits, Gallipoli is very probably on tho 
aite of the Callipolis, “ the bcai^iful city,” said to havo been 
founded by a Spartan named Lcuci[q)UK and some citizens 
of Torimtum. It is said to have i*eceivcd Christmuity as 
early as 44 

OAL'IdtUM. This new nictul was first discovered by 
M. Lccoq do Poishaudran by spectrum mmlvhis. He 
found it in iniuule quantity in the ziucblcnde of FierrefiUe 
in the Pyrenees. It has also been fuuud iu ziucblcudcs 
from Asturias and Bensherg, Tho latter is tlie richest, 
source, hut it coutaiiis only l<i inilligrammcs of tho metal in 
a kilogramino. The discoverer exhibited (J2 grammes of 


tho now metal in tho Paris Exhibition of 1878, which he 
bad extracted from 2400 kilogrammes of zlnchlende. 

The met:U is usually obtained from the ore by throwing 
it down with other foreign metfUs by mutullic zinc. It is 
Bci>aratcd from the other metals by fractional prudpita- 
tion with sodium carbonate; the precipitate is dissolved in 
snlphuric acid, and the gallium crystallized out as basic 
gallium sulphate. The metal is isolated by electrolysis. 

Metallic gallium is bluish-white in colour, and fuses 
readily at 30'^ C. (8(1'’ Fahr.) In fact it melts iu tlio hand. 
The melted metal rnscmhlcs silver, and has the remarkable 
properly of remaining liquid for a long time at ortlinary 
lcm\)crutnrcs down to zero, but it at once solidifies on 
being louchcd with a piece of the solid metal. 

Tlie atomic weight i.s 69 and tlie symbol Ga; specific 
gravity, 5*9. It is crystalline, and may be cut with a 
knife, thougli ratlier tough. It is not volatilized at a red 
heat, and gives u bright mirror on glass. It dissolves 
rciidily in caustic potash and dilute hydrochloric acid with 
evolution of hydrogen, but not iu dilute nitric acid. 
Gallium dues not rcjuiily oxidize even at a high tempera¬ 
ture, hut it tarnishes on exposure to air. 

Oxide of gallium, Gaj.O.„ Is an insoluble white precipi¬ 
tate, soluble in ammonia and very soluhlo iu potash. 
Gallium chloride, Ga-^Clo, is very deliquescent; concen¬ 
trated solutions become turbid on addition of water, from 
the formation of a basic salt. Gallium snlphatc, Gaa(S 04 );{, 
is a very soluble salt, depositing basic sulphate on boiling. 
It eumbines with ammonium sulphate to form a crystallino 
alum, having the formula Gsi 5 .(S 04 )y -{• (N 11^3804 4 - 24H.jO. 
Gallium is recognized iu .spectrum analysis by two briglil 
violet linc.s. Kcithcr the metal nor its sMts ore of any 
practical importance. 

GALLON* an old English measure of capacity. Dis¬ 
tinct gallons fur wine, ale and beer, and corn and dry 
goods, continued in use until the Act of 5 Goo. IV. c. 74, 
wliich came into operation 1st 31ay, 1825. By statutes of 
1089 and 1697 the wine gallon was declared to contain 
231 cubic inches. The ale gallon w'as measured in 1799 
or thereabouts, and found to contain 282 cubic inches. 
The corn gallon was llumglit, in tho middle of the lust 
century, to contain exactly 272} cubic inches; hut tlu' 
statute of l(i97, which declares that a round coru-hu>hel 
must be 8 inclics deep and 18} inches wide, had in fact 
fixed the gallon at 2C8.^®i cubic inches. The, irniK'rial 
gallon now iu use us tlic standard measure of capacity 
for all liquids and fur dry goods, ns sellled by Act of 
I’uriiamcnt in 1826, contains 277*274 cubic inches, or 10 
pounds a\oirdupois of distilled water at the tempcraluro 
of 62" Fahr., the liaroinclor being at .30 incites. 

GALLO-TANNIC ACID. See Tannin. 

GAL'LOWAY (called by the Latin writers of tlie 
middle ages Galloi'idta) is a district in tho south-west of 
Scotland, which once included tho country lyitig Iwtwccn 
the friths of Solway and Clyde, but is now confined to the 
two counties of Kirkcudbright and Wigtown. Tho desig¬ 
nation, though long used, implies no political jurisdiction. 
At the south-western extremity is tho promontory calle<l 
tho lilull of tiulloway, having a lighthouse 32.5 feet above 
the sea, and which can bo seen at a distance of 21 nautical 
miles. The general appearance of tho district is ingged 
and mountainous, producing little else than pasturnp; for 
sheep and cntMc, which ai'c bred in large nuinhers, prin¬ 
cipally f(*r the supply of the Knglisli market. Tiic small 
horses, known by the name of Galloways are also bred liere. 

Galloway seems first to haw been inhahite.d by a 
semi-indepondent peojdu called by Bedo tho Kiduari. It 
next fonned f»»r several centuries a portion of the Anglian 
kingdom of Kortliumhria, and is said to have gaiued it's 
present name from being nduJ*tvi'r by foreigners, througli 
the word pali^ wliich means a stranger. About the ninth 
century it appeals to have been separatctl from Northumbria, 
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and to ]mvc been known a8 tbo land of the Piet;;. It 
wue at tbis time ruled by ite own ulneftains, and it was 
not until the last of these, Alan of Galiuwny, constable of 
Scotland, died in 1233 that the district bccaniu really 
subject to the Scotch crown. 

GAZiLS have been delincd ns ‘‘all abnorit)al ve;;claLlu 
pruductiuiiH developed on ])l 2 inls by the action of animals, 
more particularly by Insects, wlcitcver may 1)0 their form, 
bulk, or situation/’ The palls fonned by insects are by 
fur the most iiiimeroiis. These palls are the result of 
morbid prowfh induced in the tissues uf tiic ])lant by the 
deposition <»f the insejtt’s epp, I'lic insect punctures some 
portion uf the plant with her ovipositor, and in the wound 
thus made dojjosits an epp, lopetber with a drop of some 
irnlatinp fluid. This fluid is the cxcitinp cause of the 
ludive prowlli that tak<*s pbiec in llic tissues uf the jiart 
attacked. A sort of tmnoiir, vaiyinp pn-ally in hizi;, slnijie, 
and eonsisUncy, is formed inelosinp the epp. IVithin tins 
pall till* <‘pp is hatched. The larva, a hit litllu prub, lii*s 
curled up in it.s cell, feedinp on the juices <jf the pail, and 
breallilnp the air tliat pels in thronph the miiiuln pores of 
the pall. Ill many iaslanees w’heu tlie laiva has attained 
its full prowth it esits its way out of thu pall, and fallinp 
oTi the earth burrows beneath the surface, and there b]H*nds 
its pupal existence. »Somctinies, however, it umif'rpoes all 
its mutamorpliuses willnn llie pall, emerpinp as tlie perfeel 
insect. Mume palls contain only one <‘u\ity and one prub; 
others contain many cells, cacli of wiiieb iias its inmate. 
The size of the pall is, however, no criterion of the number 
<d its inhabitants, fur some of the iarpest liave only a 
sinple cell. 

Galls arc made by vai’ious insects. The b(‘st known arc 
dne to species of tlio family Cynipid®, to wliicb'tbe name 
Gall-fly is usually restricted. This family beloiips to 
the order llyineno])iera, and is nearly allied to the iclineu- 
jnon-flles. The oak is the tree specially attacked by the 
insects of this family. No part of the tree escapes the 
pi esciice of a gall <jf some sort—the leaves, flowers, branches, 
Htems, trunk, und even the roots bearing tbese exerescenees, 
which do not appear to mjui'o the tree in any way. The 
eoinmou oak-apple—the symbol of loyally on thu 2tHh of 
May, Kinp Churleu’Day—is produeed by Cynijut li’miinnlis. 
The ouk-npplc is a larpc, hard, plobulur, inany-celled gall. 
The cherry-galls of the oak leaves aro due to Cyntps 
ffuerettsfoUL These galls arc round and smooth like an 
apple, Bucculcnt and beautifully coloured, and eontuin only 
one gall. The largest British galls are produced by CynQis 
kollnri^ and are found in clustei*8 on oak branches. They 
lire large, hard, brown, spherical, single-eelled galls. Tliey 
were unknown in Knpland till 1847, but arc now almost 
the most common. «Spangle-galls aro small flat discs, 
found on ouk leaves, and often mistaken for fungi. The 
red and green currant-galls, hauginp on long strings from 


to the.se pall-midges. The wart-Iikc galls common on the 
ineatlow-svvcct, the uneven swellings on the stalks and 
leaves of the htiugiug-ncttle, tJie liLllo fuiTy purses on Hu* 
prt)imd-ivy, the woody shapeless excrescences on the 
laspberry plants, the slender upright growth on beech 
h aves, the blisters on bedstraw, yoHow nettle, and others, 
the knots within the very blossoms of many flowers—all 
these, und a greiit nuinynnore, arc the work of these gall- 
uadges (Staveley). 

lu tlie llemijitcia gall-maki*rs behmg to the families 
Tingida*, I’sylUda;, Coeeidu? (scale insects), and Aphidm 
(plant-lice). •The curious Chinese galls of comineree lU'e 
produced by a species of the last, family, Aphin chinensU 
or J{fiU8 se7nmhitay a tree helojigiug to the order’AnacJir- 
(liueeu*, or cashew liibe. These galls arc somewliat jwar- 
sliaped, with irregular braneliinp, covered extc-riudly w'itli 
a fine pray down. 'I'ho w.alls are very tliin, and bur.st to 
permit tlie escape of the yierfect insect. 

Among tlie bi-etles ((h)le(;plera) a few’ gall-inakers are 
found, species of the families Curculiouidie (weeA'ils), 
Lamiidu*, nml Saprlihc. Of tlie U'liidoptora, species of llie 
families .'Kgi*riidie, Torlricida*, Tiueida*, and Bteruphorida* 
form galls. 

Gall* like excrescences on the h*ave.sof plants are eausi'd 
by species of PhylopLus, a genus of Acaridea, or mites. 
'I'licse mitc-gnlis, as they aro culled, occur on the sye.amore, 
j)ear, jdum, vine, und other trees, Tlie “ witch-knot” of 
the,birch, which looks like a bird's nest mndo of tw'igs, is 
ail abiiurmal growtli uf sumo years, caused by these; mites. 
Species of Nemaloid wunns, as Auguillula, also cause galls 
on y)].'nits. 

Galls were well known to tin* nneieiits, being mentioned 
by T^icophrasliis and riiny. Their origin wjis tinknowu 
till quite reerntly. Kven Baeoii could ilcscribe oak-Jipplcs 
as ^'nu exudation of plants joined with putrefaction.” 

Tlie grills uf euminei'ce are chiefly those which occur ou 
the ilui’Tcus infer.loria^ amt are due Ui^'ynipn tinvlorUi, 
They vary in size from that of a pea to that of a nutmeg. 
The suifacc has irregular elevations or lines, wdth the iiitcr- 
Kpaci'S generally smooth. The colour is wliite or yellow 
in ono variiity ;• green, gray, or black in another. The- 
white variety, which is the largest, has a hole in the snb- 
sLaueepf the shell, by which the hiiva has escaped. 'I'liis 
kind is the least yiowerful and least estcemud. The best 
gulls come from Aleppo and Smyrua, but are ofleu mixed 
with those from Syria and Cyprus. 

Galls are the source of tunnlii und gallic neid. The 
infusion possesses all the valuable properties of the gall, 
as docs ail alcoholic tiiieture; but the deeoeliun is an objec¬ 
tionable yiroparation. Forhitenml use tbo infusion is pre¬ 
ferable to the powder. Galls may be cnqiloyed in powder 
to form an ointment, which with opium and cmnyihor is 
of great service in yiaiuful lurmorrhoids. As u tonic iu 


the catkins of the oat. are produeed hy u species uf gall¬ 
fly. Jiiorhiza a species of the same family, ferms 

gulls on the roots of oaks. ‘ The oak-gall of commerce is 
jiroduccd by Cynipa tinrtnria. Tlie celebrati^d l)ead Sea 
apples have been regarded, but eiToneonsly, as the oak-galls 
of Cynipa ingana. A singular gall is produced on tlic 
stems of roses by Jihodites ?'osir, one of tliis family. 'I'his 
gull, the bedegiiar, is of au irregular shnpo, and contains 
many larvaj. Tho exterior is covered thickly with long 
brandling hairs, giving it the appcai’ancc ofca ball of moss. 
These hairs represent loaves which havo been develu]>cd 
with scarcely any tissue between tiieir ribs. 

Goll-like excrescences are formed by a few other hymen- 
optcrous insects, some species of the families Chuleidid® 
und Teuthredinid® (saw-flies). 

Among tho Piptern, or two-winged flics, tho chief gall- 
makers aro species of thf family Cccidomyidro, beautiful 
little gnat-like insects, commonly called gull-midges or 
gall-gnats. Most of the galls ou species of willow aro duo 


intermittent fever, and as an astringent in InemniThagic 
discharges, galls are occasionally eniployod. But the most 
extensive use is made of them in iJie arts, us a chemical 
lest, and in the manufaetuve of iuk. 

GAIiXUS^ a favom’ile fuinily name with more than ono 
of tho great tjeutea or elans of ancient Rome. 

Tho Emperor G, Vibius TreboniauuH Gulhis (251-254) 
served undiT Deidns against llie Goths, and when Deigus* 
fell in battle, it is bulicvcd^by his treacliery, ho suceecded 
to tho throne. Ho jiiircliased peace with tho Goths, and 
HO cowardly and dishonourable a commander did ho prove, 
’that eventually his own soldloi’s slew him. 

Of the other noteworthy Homans with this name may bo 
mealiuiied the great lawyer, 0. Ai^uiltus Gallus, llie teacher 
of Giccro, and often cited in the Pigest; and £lius Gallus, 
also difetinguittlied in the law, his conteinporory. C. Cor¬ 
nelius Gallus, liie friend and protector of Virgil during tho 
Civil War, was himself so notable a poet that Ovid gives 
him the first place among writers of elegiacs. He rose to 
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prcat favour with Octavian, and was prpftjct of Kpvpt after 
tlio ijjittle <«f Actium for four years. He incurred sevoro 
•lisjrracc, the reason of w1m<'1i is not known, and ratluT than 
survive it, lie threw himself on his own swoni ami expired, 
n.c. tifl. L, Asiuius Ualltis Saloninus, consul y, 
married Vipsania, tho dlvorc.ed wih* <»f tiie Kinijeior^ribe- 
rius, and w’as upon some pretext iin]>risomMl in eunse- 
quence, and allowed slowly to starve, a.d. Ihl. Cestius 
Gallus was legate of Syria in Cl, when tlio .lews rebelled 
and the troubles ending in the d<-stiuetion of .Terusahan by 
Titus began. 

GALOFA'RO. or CAFE DE GARO' (flie ancient 
Charyh(JiH\ a wliirlpool in the strait, and outside the har¬ 
bour, of Messina, Sicily, Opposite it, on* the Ttnlian side, 
is the rock of Seylln. 

GALOP (1 reiieh, the swiftest pare of the horse), tho 
title r)f a round daiiee, wliose name iiulientcs its rapid 
flying elinraeter. It is dauecd to a sw'ift duple rliythui in 
2-4 lime, ns fast as possible. It al^o forms part of other 
(lances, as of (piudrillcs. Though it is of Geruian origin 
it comes to us from the Freucii, with whom it has been u 
favourite since tho early part of the century. 'Mu' word 
was originally wallops in wliieh form it represented tlie 
bnhbling sound of boiling water. '\^V bud till quite 
recently as one of onr politie.al fraueliisos the potuutifopersy 
or boilers of tlio domestic pot, liousciiohh’rs. The 
liorse’.s feet sceuied to wallop like tin* water in the pot to 
<>ur far-olT ancestors. 

GALVA'NL ALOYSIUS (Lew i.s\ wasdeseended from 
A respeetablc family of Ilologna, which b:ul produced several 
distinguished men of letters, lie was horn in that town 
in 17o7, and studied in its nuivrrsily. I’lu* degi’cc of M.I>. 
was conferred on him in 17(12, and he received the .appoint¬ 
ment of lecturer on mcdichuj at the institute of his uutive 
town, la the J/e»jo/i\s of this body we find eontribntions 
on varions medical subjects by (lalvani. lie also jiublisbod 
oeparalely ^M)bsctivations on the rrinary Organs” and “On 
tho Organs of Hearing in Rinks;” hut an .aecidonlul e-irenni- 
«tanee is said to have introduced him to a subject which 
oxeiled deep attention throughout Knrope, and gave birth 
to a new and fruitful brunch of physics, which yet retains 
in all countries tho name of its first observer. There is 
ovidenen, how’cver, tliat the matter had been studied by 
him long b(dore this incident. 

During his teinporaiT absence, bis wife, who w'aa nixmt 
to preparn some bouji from frogs, having taken off tljcir 
Kkiins, laid them on n tablu near the conductor of an elec¬ 
trical machine which hud been recently charged. Slie was 
much Burprisotl, upon touching them’ with the scalpel 
(which must havc^ received a charge from the machimO to 
observe the muscles of the frogs strongly convulsed: she 
acquainted him with the fact upon his return. Gnlvuni 
repeated tho experiment, and having varied it in several 
ways ho was led to eoueludo that there existed an animal 
electricity both in nervt‘s and mu.scles. Some future ex¬ 
periments appearing favourable to that erroneous iiifer- 
(‘iice, ho seems to have clung to tho o^uniou during Iho 
remainder of his life, notwithstanding tho experiments of 
Volta and others, which showtsl, at least, that tho moisturri 
<in the surface of the frog acted us a eoudnetor. 

^ho work in which Galvan! developed Ids views rclatixe 
to ibis now class of plienoineiia w.as ^mldished in 17tU, 
under the title “Aloysii Galvaiii do Viribus Klectrleitatis 
in Motu Miistmlari Cornmentarins,” in wliieh he infers.that 
the bodies of animals possess a peculiar kind of electrieitjv 
by which motion is coinmunicated by nervo to muscle, ami 
in theso experiments ho regarded the metals as acting only 
OH condnetors between these substances, \)rhicli, he thought, 
accounted for tho observed contractions of the muscle, in 
the same manner that the dissimilar (dcctricitics on the 
interior and exterior surfaces of a Leyden jar reunite with 
explosion through a metallic conductor. In 17D7 Galvan! 


made a voyage along the shores of the Adriatic, for the • 
purpose of confirming his notions on animal electricity by 
experiments on the gymnotns, from which he concluded 
that the hralii contributed to produce tho observed effects. 
During the occupation of Italy by tlie V'rcnch he W’as ex¬ 
pelled from tlm otlices which he lichl, because he refused 
tlio prescribed oaths when Rologna fwrined a part of tho 
Cisalpine republic. He died in 1798. 

GAL^VANISM. See Vot.tato Kr.r.i’TUK’iTY. 

GALVANIZED IRON. <>n dipping clean iron into 
mcltcll zinc a lliin film of the latter adheres to tho iron, 
'I'his coaling is'an effectual protection against tlio rusting 
action of the atmosphere. Iron tlms prepared is called 
galvanized iron, which is a somewhat misleading name, as 
the .adiiesion is not caused by galvanic a(!tii)n of any kind. 
'J'licre ih also another simil.ir an’angcmrnt called galvanized 
iron-tin. In it*< preparation the plates, or sheets of iron, 
are first dipped into melted zinc, and then into melted tin. 
Tlie protection of the iron from oxid.ation is attributed to 
ft galvanic current sid. up between the two intdals. Tliis 
inuterial is m.'innfactured into a variety of articles, and is 
of very general iiAi in thn aids, being more durable and 
stronger than zinc, or lead, and much better than plain 
iron, when rust is to be avoided. From these galvanized 
plates, Imihlings of various kinds, from the linmbh^ cabin 
to a stately clmrcli or eotmcil-Iiall, have been constnicted 
for exportation. The various plates are duly numbered, 
and closi'Iy jiaekcd for their destination, and in .a very few 
days after llicir arrival they assume tlio shape of comfort¬ 
able domiciles or commodious public edifices. Rut the 
utility of this material is not confined to tho external parts 
of building'^. It is ado 2 >tcd for various kinds of ve.ssels 
and Iiouscbohl utensils. In another form there arc plain 
plates for rooting, niid for the siiles and (jours of houses; 
roofs for shed.s, roofs and siiles for storchouM's, and many 
similar purposes. Then, beside the sheet form, there are 
round niul b(]nar6 bars, hoop iron, wire, tubes and ]Mpes, 
nails, rivets, bolls, screws, all formed of iron thus prolecteil 
by the galv.ano-tin proocas. Tliero is this advantage also, 
which is uimltainuble by the ordinary tin-plate process, 
that artieles, provided they are of small dimensions, cun he 
tiinunl after they are made in the proper form of iron. 

GALVANOU'ETER. Se e Voi.TAic KLK(:Ti:i(’iTr. 

GAL'VBSTON, a seaport town and tho chief city of 
Texas, in the United Stales of America, on tlie eastern 
ixtremity of (jjilve.Kton Island, at the (rntranco of Gal- 
veblon Bay, Gulf of ^Icxlco. I’hc population in 1880 was 
22,500. Tlie harbour is the finest in the state, but its 
entrance I.s cneumhered bv a sandbar, so that vessels dmw'- 
ing more than 12 feet cannot enter; it is intended, however, 
to construct works wliieh will increase the depth of water. 
Galveston is the centre of an extensive and growing cotton 
trade, and it has also some commereo in wool, hides, catth*, 
pceaii-mits, and beeswax. It. is a well-built healthy town, 
with regular streets, numerous cliurehes and schools, the 
usual public offices .and institutions, and a Roman Catholic 
university and cathedv.al. There h good railway accom¬ 
modation, and steamers ply daily to Xcw Orlcams. Gal¬ 
veston Island was from 1817 to 1821 the.haunt of tho 
pir.ate Lafitte. 

GAL'WAY. a county of Ireland, in the province of 
Conii.'uight, is hounded W. by the Atlantic Ocean, K. by 
King’s County and Tipperary, N. by Mayo, N.E. by 
Ro.s(;uminon, and S. bv (’•lJlr(^ and Galway Ray. Tt extends 
from 52“ l>7' U> 5:1“ 42' N. lat., and from 7“ 53' to 10“ 
15' W. Ion. 'J'lio average leiigtli, east to west, is about 
80 miles; the greatest breadth, north to sontli, (i2 inilea. 
Tho area i.s l,5(i(),354 acres. The jiopulatiou in 1881 was 
241,062. 

The greater part of (ialw'ay*is comparalively'flat, and 
much of it eiirnmborcd with hogs. Lough Corrib, which 
divides the county into the and west districts, is 
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80 above tho level of the Bea, and occn})ies an area of 
acres. I^m|;h Derp; is an ONpnnsIon of the Shainion, 
aii<l forms part of the south-western bonndnrv of count)'. 
The whole district west <;f T.on"h Corrib and Lout’ll Alnsk 
is known by the imincs of (ioimcnnirn, Inr-Coini:m;;lil, 
und Joyce's Country, Jind has of laic years attracted 
much attention by its capabilities of iinprovcinent, as 
well as by the niicoinmon wildness niul bcnuily of its 
Bcenery. The district, is about 40 miles Ion" by .“U broad. 
It has many conical mountains and snuill lakes. 'I'hc 
ihlauds oft* the coast of (i.ilway aie very nmnc;rons; tbo 
chief arc the lliree islands, of Arran, lyinj^ about mid¬ 
way helwecai tlic resists of Connemara and Clare, in 
tlic openiii" of tbe Ihiy of GaUvay, Inishmorc, or Arran- 
inorc, the iar"cst of these islands, is about 7 miles lonj; by 
tw'o broad; tlie oilier two, Inisbmuan and liiisbere, are mneh 
smalleh Alon;; tlm sann* c<»ast arc the islands of Inisbtnrlc, 
Inislibuftin, ami Tnishark. 

On the southern side of the Tiny of Galway the roast 
is not favourable for the construction of bnrbours. West¬ 
ward, howtiver, from Galw'ay, and round the entire coast 
of Connemara to the boundary of countv Alavt>. Ibeie is 
n succession of liurbonrs for vessels of the ]ai;^est class, 
unequalled ]ierb:ips on any similar extent of <‘o:ist/ in 
Europe. These hai’bours ari! at (lalway, Costillo Hay, 
Cusbeen Bay, Grcatinun’s Bay, Kilkeiran Bay, Biituibiiv 
Bay, Koundfitone ITarliour, Maniiin Bay, Clifdcn Bay, 
Olcfigan Boadstead, Ballynakill Harbour, nml Killary ll.ir- 
boui'. Some of these harbours have j»iers or jetties. On 
the whole there is no part of Ibis distiiet more than 
4 miles from existin" means of iiavi^^ation. The barbonrs 
fit for vessels of any burden arc ujnvards of tutady in 
number. TJiere an* tuenly live navifcable Jakes of a mile 
or more in len^tii, and hundreds of .smaller size; Lon"li 
CkuTib and Lou^*li ^Jask alone have upwards <ff 70 jniles 
of mivi^C^blo coast; and all tbcsn waters abound with 
fish. Tlie scaslioie nH’ords a constant snjqdy of red and 
black seaweed, wlii«’li can be used cither as mamin» or 
in the manufacture of K«*lp. Banks of calcareous sand 
mid beds of limestone are of froijuent occurumci*, and 
there is an inexhaustible huj'jd) of jn-nt iuel and of water 
po>vcr. 

The riviTS of Culway, bcinf; either feeders of the Snek 
and Shannon, or descc’ndiiii; by short courses from the 
western district to the sea, oie in K*‘»‘'*'al small The 
chief muon" them arc the rivers of Clare-tldway and of 
Shrulo. There are Beveriil peiiodical or intcmiittcnt l:ikos 
and streams, owiii" to the porous nature of the lime.stonu 
rock which forms the eubstratum. 

The cliinale is mild, and snow' rnrclv lies in the western 
district. Cattle in this j»ari of the country arc never 
housed. The summers are wet, and the coast is exposed 
to very heavy storms from the Atlantic, lii respect to 
^colo"y, the eastern pa’I of the county, with the cx<*cptinn 
of a ]>ortion of tJu* saiuistone and cluy-sbite funnation of 
the Slieve Bou^litu ranges which it includes, and of the 
range of the Slicvo l>ert hills, on the borders of Koseom- 
mon, is understood to consist almost wholly of the sAme 
fiotz limestone wdiieh extends over the central plain 
of Ireland. Tho district of Loup:b Corrib and I.ongb ]\l.ask 
is mostly of primitive formation. 'J'lic monntains of the 
primitive district arc highly metalliferous. Copper, lead, 
iron, and inanganc.s» are met with, but limestone and 
marble'are tho chief minerals. In Connemara there is 
abundance of most beautiful green variegated marbie, 
culled Serpeutinc; the black, near Ongbterard, is also 
very fine, and is exported to the London and other 
markets. In this district also a sulphur mine bus been 
for sonic time extonsiycly worked. 

The richest soil in this county occurs in a tract extond- 
ing from Gort through Longhrea to Portumna, Eyre Court, 
and Ballinasloc. The wheat produced in the southern 


portion of this tract is of a superior quality, and tho 
nuincroiia demesne lauds occurring Hironghout it are 
among the best p;istures in Ireland. The remainder 
of the eastern district i.s chiefly an oat and barley growing 
country. Cn tin* lighter soils great iiiimbcrs of sheej) are 
fed. ,A good deal of bog Inml lias been reclitiined, on 
which the crops arc oats and polatoos; but agriculture is 
backward. 'J'be land is'lu ttcr adapted for gmzing than 
for tillage, and p-oat attention is n(»w paid to the rearing 
of cattle. A much larger ntmiber is kept than formerly, 
and they are generally well niauag<-d. 

Tlie fisheTics oft* tbn coast yield a very considcrahlo 
Hn])]»ly, although by no means us prodiietivo as they niiirlit 
bo made. Besides the herring fishery, there is au exei-llent 
take of eixl, ling, whiting, and turbot, from December to 
Alarch; and of gurnet, maekerel, bremri, and pollock, from 
May to August, logelhcr with a copious supply of oysters, 
lobslens, and crabs. The sun fish dix'p sea fishery i» 
jieeuliar to this coast. The maniifaeturcs of this comity 
are a few eoarsti friozi s, linens, and hosiery. 

nii'inioH !*.—Galway i.s divided into eigbtei-n baroide.*!, of 
wbleh the Isles of Arran form one. Jt is in tlie CoiniangliL 
circuit, und the assizes an* held at the town of (bilwa). 
According to tlie Beforni and KedistribuLlon Acts of 
lsti-1-86 uni* member is returned for the borough of Cal- 
wav, and one c.'veh for the four divisions uf llic countv. 

()iril JlUlorif. —'J'lie Anglo-Norimm family of I)e Rnrglio 
and their folIowiTs possessed the chief ])owcr in this part 
of Ireland till the middle of tiic foiirtcciitU century, from 
wbiili time the county was in a very lawless stale till tlu' 
reign of Elizabetli. English law' W'as again introduced by 
Sir Uenry Sidney in l.'iS.O, but the Iilsli mode of life <*<iii- 
thiiicij to prevail until after the rebellion of IfiJl and tbo 
war of the I’evolutioii of 1G88, both of which events afteeted 
the proper !j and pojiulallon of this county to a great ex.(cnt. 
Galway is very rich in antiquities. 

Gai.way, a comity of n town, seaport, and tho capita! 
of the above eomity. is situated on tlii* north side of Gal¬ 
way Bay, 12l)J miles west from Dublin by tlic Midland 
Great vVestern Railway, Tho poimlatinn in IRKI w.'w 
1ft,171. Tho town, which is much fre<iuented during the 
Slimmer for sea-balliing, stands on both sides of the ri\er 
W'liich fiow'K from I..ongb Corrib, which is ‘2(1 miles long, 
into Galway Bay. The river is crossed by two bridgc.s. 
The grenter pari of the town is ancient, and tlie streets 
and houses pal lake of the ajipearance of a Spanish town; 
but of late years several new slreets, with many good Lous«*s, 
have been erected. One of the ancient houses, marked Avitii 
a skull ami crosshdm s, has a curious history uttaehud to it. 
The son of one of the mayors, James Lynch Fitzstejdicn, 
h.'iving committed pmrder, w’as lianged by Ins father from 
one of tlio windows of this, Ids own house, to prevent a 
rescue. This occurred in 14ft3. In former limes Galw.ay 
had u rather extensive commercial intercourse with Spain, 
which ac<*<iunts for the l^loorish ebaracter of some of itn 
andiilccturc. The principal buihlings are—the e.o1legiato 
and parish church of St. Nicholas,a Ihmold building; bcv- 
eral Koman Catholic elmpels, monasteries, and nunneries; 
Congregational, Methodist, and IVeshyterian meetiug- 
houKCH; the Qiicijifs College, model national Bchool, a very 
superior hotel adjoining the railway station, a county cuu||t- 
house, town court-liousu, gjvol, county intinnaiy, fever hos- 
jiital, union workhouse, and barracks. Thero are many 
llour and other mills drivi'u by watcr-ppwer, and the cutting 
and polishing of native black marble bus become a business 
of some iniportaiice. AVbeat, oats, flour, kelp, wool, ami 
large quantities of native black marble are exported. Tim¬ 
ber, iron, slates, wines, &e,, ai’c imported, and a cousider- 
ubb‘ retail trade is c.irricd on in the town. A.wot dock, 
comprising ft acres and admitting vessels drawing 14 feet 
of water, has been formed on the south side of the town. 
On the west side of the river is the extensive suburb of 
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Cliuldagli, wliicli is exclusively inbnbitcd by a race o( fislicr' 
lilt 11, who Are marked by iruiny peculiar and distinctivo 
habits. The assizcM for tbo county of Galway are held in 
tin* town, which is itself governed by a high shcriH*, mcordcr, 
mayor, and otlicr officers, and a board of twenty'one com- 
inissioncrs, elected trienninliy. Galway is the see of a 
Kumau Catholic bishop. It returns two nieinbiTs to the 
House of Commons, the constituency heing fully 1000. 
'J'he number of vessels registered ns belonging to tlic port 
of Galway in 1B84 was 20 (800 tuns). The entries and 
clearances c-acli average 200 (Bri,000 tons) per nnunm. 
The customs revenue in 1883 was £88(515. 'J'he Bay of 
Galway is* an immense sheet of water protcotod from the 
swell of the ocean by tho natural breakwater of the Arrau 
Isb's. Mon: than one attempt has be(‘ii made to cunstltnte 
the poit a packet-station, it being the nearest to America 
in tlie United Kingdom, but owing to a variety of unfor¬ 
tunate clrenrnstnncos the scheme could not be carried into 
practical cfTcct. 

Galway is tbouglit to be the Xiujnnla of IMolomy. Il 
was suiTounded with walls in 1270, and shortly after be¬ 
came the residence of Norman, Saxon, or Welsh settlers. 
The town attained to great commercial pro^icrity and ob¬ 
tained a charter from Kichard II. In 1(541 the Burlia- 
lucutariaiis drove out must of tlic inhabitants, and many 
J'higlish adventurers and soldiers were settled tlicre. 

GAXi'WAY BAY,*:), large inlet of the Atlantic, with a 
length east to west of 30 miles, and a brcadtli of 10 miles, 
'i ho entr.ance is pivitocled by the lofty clifls of the Isles of 
Arran. It is tbu iinesL bay in Ireland, and ufTers unusual 
facilities for an Atlantic trade, being only 1(53(5 miles dis¬ 
tant from St. John's, Newfoundland, and 2700 from New 
Vurk. It is the Icgcndnry Lough i.urgau, a fivsli-nater 
lake, into wlileli the Atlantic is said to liaNc broken owing 
to the subhidenee of the land. 

GAMA, VASCO DA, the first l'hiro]»ean nasigjilor 
wlio found bis way to Imlia ]»y dtnibling the C;ij*e (jf Good 
JIopo, was born at the small se.'vport town of Sines in 
J'ortugai, but. the dale is not I'xactly known. He was iu 
tbo liousehold of Manoel, king of Portugal, and having 
devoted himstdf to navigation and discovery, was uppointcil 
to the commaud of an cxjfcdition which w’as to seek its 
way to the Indiau Ocean by sailing round the southern 
extremity of Africa. The notion of this passage w'as nut 
a new one, and when taken up by the Portuguese kiflg its 
practicability had been pretty well e.sfabliijhe)!, Bartliolu- 
mew Diaz had already, in 1487, doubled the Cape in a storm, 
and discovcD'd 5100 leagues of coast; ho rceognized the 
(hipe on his return. Vasco da Gainu sailed from Lisbon 
on the 8th of July, 14!*7, five years after tlie discovery of 
tlic New World by Ouluinlms. His stpculron consisted 
only of three small ships with sixty men. Dreadful tem- 
jieats were encountered, and a iimliny broke out t)) induce 
Gama to return. He allayed U, however, mul on tbo lOtli 
of Novemlwr doubled the Cape and tnnied uh*iig tin* 
eastern shore. At Ibie African tow'n of Melinda lie louiul 
Ohristi.an mcrchnuts from India and a pilot from Gnjerat. 
'Under tliis jiilofs guidance Vasco da Gama reached the 
ctMist of Malabar in twenty-tliri-e days, and anchored before 
Calicut, a pl.ace of considerable nianufaeduro and foreign 
Irudo, then chiefly in the Jiands of the Moors. Tie was at 
first very f.avourably received by tho zamarln or king of 
Ciiiicnt, hut ho had unluckily brought no suitable presents, 
and tliu Moors were ^lous of tlie ncw-comers, and wlieii 
wishing to leave ho had to fight Ins way out of tho har- 
hnur. On his return lie again anchored at Melinda, and 
took on board an ambasuador from the Mohammedan 
])rinco of that place. He arrived at Lisbon iu September, 
143U. The suiiuding title of Admiral of the Indian, Per¬ 
sian, and Arabian Seas w'as conferred on him. This 
^oyagcof Ganm is a great epoch iu commercial hi.story; 
it showed tho nations of the West the sea-road to the 


remote Kast; it diverted the trad)* of the Hast from tho 
Persian Gulf, the Bed »Sra, Asia Minor, Kgypt, and Italy, 
the routes in wliicli it had run for 14(M) years; and it led 
ultimately to the est.'iblishment in India of .i viist eiiipiru 
of Kiirop<*an merclmnts. Tin* effect it had upon Italy was 
most disadvantageous; and though there were other causcs^ 
at W(»rk, tin* decline of tin: gn*at trading republics of 
j Venice and Genoa may be traced to^lie discovery of tho 
jmssagG to India by the Cape of Good Hnjjc. 

A second expeilition to India, under tlie command of 
Pedro Alvarez Cabral, led to the ac.eidental discovery 
of Brazil, whence, howe\er, the little fleet reached India, 
and ('alnal established a factory at Calicut. The Portu¬ 
guese, however, left li; Cabral were all murdered. In 
eousequ(‘nce a lliird expedition was fitted out of tw'enty 
ships, of which the coiniimnd W'os intrusted to Gama. On 
his way he sellled fat'tories at Sofula and Mozambique, 

1 jiLuiisbed the towns that liad before been unfriendly to him, 
and after various other adventures reached Calicut, where 
lie seized all the shi]is iu the port. Ilo theu demanded 
full and suugulnai'y satisfaction for Die murder of the 
Portuguese, and would Ji.stcn to no other lenns. After 
three days he hung fifty Malabar sailors be had tukeu iu 
the port, then cannonaded and' iu*aily destroyed the town. 
He made a treaty witli the neighbouring stiito of Cochin, 
by w'liicli tiny agreed to lussist e.icli utlier agalust CuBcut, 
and then, having left five sldp.s to protect the factory, ho 
returned lo Lisbou iu December, 1303, and was created 
Count of Videqneray. Tbu Indian conquests were prose- 
(*uted by Albnqnrrqne and others. In 1324 Gama was 
n])pointed viceroy of Portuguese Imlia, and was tbo first 
who received (bat liigh title. He died, however, soon after 
ills an ival at Cochin, in December, 1323. In 1588, by 
Ollier <pt tiedm UL, his remains were removed to Portugal. 

GAMA'LIEL I., or Ihc J'llder, is mentioned in Acts 
\. and xxii., and also in the Talmud, wJiei'e lie aiqieara as 
a t(‘.ich(‘r oj the l.iw and si lueinber of the Sanhedrim; bat 
neither of these writings gives any account of his birth or 
death. During his life the laws and ordinances imposed 
by tin* Sunlunliim arc distinpiisbed by their Immunity and 
liberality. St. Paul was a pupil of GamaiiilV, whoso 
memory lias always been held in great honour. His uomo 
is in tlie Boinan (5atlioHft calendar of saiuts, and his day 
is eelebraled on the 3rd of August. 

GAMA'SUS. Sec Acauidka. 

GAM'BA, an organ stop, in wliicli the tone of the viol 
da gamba is sought to bo imitated. It 1ms open cylin- 
drieal pipe.s, cut u]) at the mouth; and gives n .somow'hat 
thin htrimry tone, in some good examjdc.s very unlike an 
ordinary ‘‘iluto” pipe. This character mokes it extremely 
useful as an ai'comjianying slop, anil probably very few 
organs, liowever miuiU, m*e witiiout it. 

GAM BA, VIOL DA, u large tenor violbi or viola^ 
called dn f/nmha (of the log"), to distinguish it from tho 
viola jiriipiT, which w'a.s held on (the arm {da hracvlo'). 
The gamba w.as lai’gcr tlmn the tenor viola, and w'ns the 
favourite instrument fur a long time, serving also as h;iss 
to the “chest of viols.” It is now quite superseded by 
the ^iololleello, which began to supjdnnt it about 1730. 
It difteved from the latter (which is of almost pui'O violin 
tyy»c) in several respects. Tlie*gamba liad a flat back like 
a contrubasM), or like a guitar; tho finger-lsiard was 
usually fretted, also like a guitar; and it had six strings 
tuned iu two sets of Fourths, thus-— 


A seventh string, tlie toji G, was afterwards added. It 
will be observed Ih.il the slrhigs of thegambsi go within 
one note of 'the bass C of tlie violoiiei'llii, and extepd one 
Fourth (or lw<. Fourths) upwards beyond its a string. 
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Its totjp WHS tliinner tlinn that of the violoncello, and fell 
off greatly towards the bjiss. Sometimes extra strings 
were nthiclied to the back of the neck of the viol da 
gainba; and these, being tuned to the common chord of 
the key in use, served as a ready ])iz/iicalo accompauirnenb 
to the melody, which was jirodueed from the proper strings 
of the instnunent by the bow. 

GAUBET'TA, BIICHEL, a of 

republican prhicijdes, who, from Iho fall of the rremdi 
Kinpiiii in 1870 until his deatli in 1882, exercised the 
chief influence over the destinies of the French nntifoi. 
Ho was born at Culiors on 3rd April, 1838, where liis 
father kept a small sliop. ITis grandfather, Leon Gam- 
betta, was a Genoese emigrant, who settled hi France at 
the beginning of tJjo present century. Being sent to the 
Oalliolic seTninary in llic hope that the abilities he already 
«howed might ultimately raise him to higl> position in the 
HomisU pricstliood, Gamhctta was remarkable for Itis reli¬ 
gious earnestness, and wlicn twelve years old ho wrot<} 
an ode dedieat<‘d “to his patron, St. Leo, and to nil the 
popes call<'d Leo.” This eomposition W’as printed in tlio 
Oatholic journal of the diocese, lie was lljeii sent to the 
local university, in which nearly a’ eonple of eenturies 
earlier Fdiw^loti liad l«*en a student. In Iiis si.\t<‘cnth y«»ar 
ho had tho misfortune to lose the siglit of one of bis eyes, 
and being foriiidden to rc'ad tlm evenings were sjienl i)y his 
annt reading to him the ^.arlmineiitary d(‘hates published 
in tho Conslitulionnel for 18J0-42. The speeches of 
M. Thiers made him a |)<ditieiaii, and inspired hini with 
the anibition to hec^oine an orator. From (kdioi’S Gam- 
betta went to I’aris to study law; and h<! qnii’kly drew t)ie 
attention of tho impcri.al police upon himself by acting as 
ringleader in those dcnionstrntioiis wliieh the studenls of 
the Latin Quarter wore ucmistoniod to make in times of 
public excitement. 

In 1853 bo was culled to llio French bar, and became a 
apeaker at private, nit'elings of th(‘ opjmiiciits of tho emjiiru 
at various cafes. He did not, liowcver, neglect hi.s pi*o- 
fcKsion, but served ns secretary to lil. Adolphi? Crthnieux, 
who had a large practieo at the I'reneh bar. lie liad 
served lM*foro this for a few weeks undjT ^T. (Jhurles 
l..achaud, tho popular harrisLcr in criminal oases; but ho 
was an imperialist, and Gam])Clta abruptly left liim. 

A daring and bilttn* attack whi<di lie made on tho em¬ 
pire in a press case in 1KG8 first made him famous, and 
he at once received tho position of a lender among the 
rcpiihlicnns. In tlio (dections of 18(13 ho was elioseii both 
for Bollcvillo and for Mnrsenies, on irreconeilnido prin¬ 
ciples animated by an unquenehable Italred of tho empiie. 
Ho chose to sit for Belleville. WIn‘lo in tho Clmmber ho 
<ielivered a siteech against Dk* Olivier ministry, defying 
the government and proclaiming that tlie reforms tiiey 
suggested would be simply used ns a bridge to cany Franco 
over to another form of government. 

After the first dcfe.als of the iinperial troops in the war 
with Gennany, Gumhetta’s influence greatly increased. 
He would have preferred lh(i deposit itm of the Napok(»nic 
dynasty by legal means, but the rnob of Baris >Yas too im¬ 
patient, and installed agovtTnmcnt of its own at the Hotel 
de Ville, which took tlm name of the Government of .the 
National Defence. In this.Gamhottu uccaipted flic post of 
minister of the interior. Ihe (lerman idegc of Baris 
afTorded him a great opportunity, of whicli he did not fail 
to avail himself. He bad to leave Baris in a balloon, and 
in going over tho Gcnnan lines nearly met with misadven¬ 
ture through the balloon sinking till it came vithin range 
of some marksmen’s rifles. But he roaelied Tours in 
safety, and set to work at once, with mnivadlous activity, 
to levy and equip fresh armies to resist the invasion, lie 
was abl^ seconded by M. de Frcycinet, and between them 
all was done that was humanly possible; but from the first 
their t&sk was one of fonxiidablo difliculty, aioi all chances 


of repelling the Geimaiis from French soil vanished after 
the capitulation of r»a7.ainc ut Metx. The political condi¬ 
tion of Franco during tliese campaigns was sueh as to 
invest Gamhetta with the powers of consul and dictator. 
Though it was clear that further Resistance was U8elrs.s, 
Gamhetta, rntlnsr tli.'iii lake part in the national surrender, 
resigned. Ho was by that lime nearly worn out, and had 
to go to St. Sebastian to recruit his health, hut he was 
n'turned hv nini^ conslitueucics at the armistice elections. 

FTOm this lime tlie power of tho siiicero republicans 
was centred in him, and ho directed his poliey to draw¬ 
ing togotlier their .scattered forces and to obtaining the 
weognition of tho republic as tho legal govei.uiieiit of 
France. This was ae.eomjdished when tho republic W:i8 
]>roclainied !)y tho Chamber in 1875. 'llic stnigglo be¬ 
tween the republicans anil the reactionaries at last <*nded 
in tho resignation of Iilarshal MacMahon in 1873 and 
tho succession of Bresident Grevy, when Gamhetta he- 
eamo j)rehideiit of the Chamber of Deputies. After the 
general election of 1881 ho found that he could no longer 
refuse office. He was appointed in November, and rcsignt'd 
iji January, 1882, having been refused a revision of the 
eniistitntlon, which siiould include svrutiit. <le. li»ie^ or tho 
voting by whole dejjartuumts, us u fundumentai prineipk* 
of elections. It is probable tliat he did not entirely regret 
this, ns it would have left iiim in a better position ftu' tlio 
election for the presidency in 1885. He was not, Jiovt'ever, 
de.stined to live to that time, for ho expired Komewh.'it sud¬ 
denly i»u*31st December, 1882, at the age of forty-four. 
Gamhetta fairly earned a position among the greatest 
orattws of his time, and wliutever may be thought of Iiis 
political opinions, his patriotism was unquestionable, 

GAM'B1A» a river in Afrij'a, w]ji<*h rises in the tnoun- 
tjilns of tho interior, about 11” 3U' N. 1al.,and 11“ W. htii. 
Oonsiderablv more than* one-lialf of its e.our.so lies W.N.W. 
llnougb tho mountain region. Where it begins to emerge 
fioin llic inouniains and to enter the hilly country, wdiieli 
separates them from the plain along the shorc.s of the ocean, 
it receives on the riglit a eonsldernhlo branch—the Norico 
—whieli comes down from Bondou with a south-western 
course. Schui afterwards it turus tlue west, and contlnui'S 
in this dirnetion to its entrance into the orxjan between 13“ 
and 14“ N. lat. Tlie tido ascend.s nearly ns far up as Bar- 
mconda, near which there is a ra])id whiclt impedes tiic 
navigation; from this point to its mouth the cow.se of Iho 
river is well knowq; it mostly mns through a flat country, 
whlcl), however, for some distance Is inclosed hy liills and 
rising-grounds; these heights, liowever, sink lower and 
lower, and disappear entirely at Kaye, about 120 miles 
from iiie mouth of tho river. The flat countries along its 
hanks ore annually iuun<hitcd, and are dlstingiiisiied by 
their vigorous vegetation. The Cossimanze, which enters 
tho ocean about a degi'ee furllier south, is a brancli of tho 
Gambm; at its mouth tlio Gambia is 4 miles aci'oss, but 
immediately within this its width is doubled. 

GAM'BIA, a British colony in Western Africa, consist¬ 
ing of the island of St. Mary, with the town of Batiihumt 
( 13“ 2-1' N. lat, 1G“ 3C' W. Ion.), at the month of the river, 
and several forts on its hanks, along which British influeiieo 
extends to beyond McCarthy Island, in lat. 13'^' 28' N. aud 
ion. 15“ 32' W, The area of tlie British settlement is about 
20 ^<quarc miles, and tbo population at the census of 18«81 
was 14,150, of whom only 105 W’crc whites. The ellmato 
is very deleterious. The total amount of public revenue 
and expenditure is each about ii20,0^ per annum. Tlicro 
are twenty schools, with 2000 scholars. The total value 
of the imports is about £100,000 per annum, and of the 
exports £150,000. mostly fnun and to Great Britain, 
France, and tlie Uuited States. Tlio principal articles 
imported are cotton goods, tobacco, rum, rice, guns, and 
gnniiowder; tiie e.xpoi ts being chiefly gi’oimd nuts, hides, 
clean wax, gum, tortoise-slicl), cultou, ivory, gold dust| 



GAMBIEK. 


177 


GAME LAWS. 


palm-oil, liorns, and timber. II is a dcpondcncy of Sierra 
I^no, and the natives are superior in intclli^rcncc and ctvili- 
zation to the other intertropinal tribes of Africa. In 1H70 
it was proposed to transfer the scttloTnont to the flourish¬ 
ing French colony of Senegal, it being of no use to Great 
Britain; but the scheme was opposed in Parliament, and 
ultimately abandoned. 

GAM^BIEa EXTRACT. See Gatecuu. 

GAM^ZXR ISLANDS, a group of five largo islands 
m the Pacific Ocean, 16' S. lat., 134” 4.5' W. Ion. The 
French exercise a protectorate over the islands, which are 
important as being the only place between Chili and Tuljiti 
where goffti water is procurable. 

GAMBLING or GABKING is un amusement, or wo 
might properly call it n vice, which has always bi'eu 
common in all countries and among all classes, but mure 
particularly among those who arc of idle habits. In 
Eugluiid, before tin' passing of tlie 8 & Viet. c. 109, 
wjigers or bets, but not debts arising from games of 
chance, were in common law vicAved as legal contracts, 
and the winner of a wager eoiild enforce his claim in a 
court of law. The exceptions Lo this rule were, when the 
w'agcr was an JnciLenient to a breacli of Ihn pem^e or to 
immorality; when it aifueted the feelings or interests of 
third jMTsons, or exposed tlicm to ridicule or inconvenience; 
or when it was against sound policy. 

By 4bo 8 & 9 Viet. c. lO'J it was enaeted “ That 
all contract s or agreements, whether by parole or in writing, 
by way of gaining or wagering, shall bo null and void; and 
that no snit shall be brouglit or nmintaiuod in any court of 
law or equity for recovering any sum of money or valnalihj 
thing alleged to be won upon any wager, or which shall 
have been deposit ed in the hands of any person to abide 
the event on whieh any wager shall liavo been niotle; 
provided always that tills enactment sbnll not be deemed 
to apply lo any subseriptioii or contribution or agreement 
to subscribe or coiitribntc for or toward any plate, prizc^ 
or sum of money to bo awarded to the winner or winners 
of any lawful game, sport, pastime, or exercise.” UudcT 
tbe same Act cheating at play is to bo punished as obtain¬ 
ing money under false pretences. 

Ko sooner, however, were cuntructs as to horse-racing 
legalized than a great number of petty gaming houses 
Mpraiir; up under the name of “ betting oiliees,” and the 
16 & 17 Viet. e.. 119 was passed expressly for suppressing 
these places. The 37 Viet. c. 16 was passed in 1874, 
and is to be construed as one with the 16 & 17 Vlct. 
c. 119, and was extended to Scotland. It is now enacted 
that where any letter, circular, telegram, placard, handbill, 
card, or advertisement is sent, exhibited, or published, 
whereby it is made to appear that any person either in 
the United Kingdom or elsewhere will, on application, give 
information or advice for the purpose of, or with respect 
to, any bet or wager or any event or contingency as is 
mentioned in the principal Act, or will make on behalf of 
any other person any sudi hot or wager as is mentioned in 
tbe principal Act, or with intent to induce any person to 
apply to any house, ofiicc, room, or place, or to any person 
with the view of obtaining information or advico for the 
purpose of any such bet or wager, or with respect to any 
«uch event or coutiugeucy as is mentioned in the principal 
Act, or inviting any person to mako or take any share in 
or in connection with any such bet or wager, every i>erson 
offending shall bo subject to the penalties provided in the 
fioventb section of the principal Act. 

By the Vagrant Act of 1878 persons playing games of 
chance, or betting in public places, can be dealt with as 
rogues and vagabonds. All gaming-houses are regarded 
as nuisances at common law, and those who keep them are 
liable at common law (independently of statutory }iro- 
visions) to bn indicted and punished by fine and iinpribun- 
ment at discretion. 

VUL. VI. 


In Scotland wagers or beds have always boon regarded 
os ^oii»i<)ne» ludicrcRy and no action can be maintained 
for sums won in tlmt manner. This, however, does not 
prevent the courts from dealing with questions us to tho 
awarding of prizes in asaoclutions formed for laudable pur¬ 
poses, suisli as agi'icuUural shows. It has been held that 
speculative transactions in Blocks are not gamingor wagering. 

GAMBOGE’ or GAMBOGE is‘a gum-resin intro¬ 
duced into Europe about the bc^ginning of tho seventeenth 
century. Its source was for long doubtful, but of late 
years it has been abcerluiued that it is cidcfly derived from 
Garcinia Morelia, a tree belonging to the order Gutti- 
FEK^., and a nc‘ar ally of tho famous Manoostbrn. Tlio 
small yellow ilowers arc either male or female, with four 
sepals and four petals. There are numerous stamens, or 
nil ov.'U'y surrounded by a few barren stamens, ripening 
into a four-seeded fmit. This tree is a native of Cambodia 
and parts of Siam and Oocliin-'Chiinu Other species of the 
genus inliabit India and the ilulay Arcbipclago. 

'J'lic yellow juice wdiicb, in a hardened state, forms 
gamboge, flows in vessels in the Ixast-layers, It is obtained 
by making cuts in the ]>ark, and cutcliing the juice in 
hollow jointn of the bamlMio. This forms the “pipe gam¬ 
boge” of commerce. “Cake gamboge” is of an inferior 
quality. 

Gamboge is almost entirely soluble in alcohol, and is not 
precipitated from solution by the addition of water. With 
water It forms an emulsion, in wliich tlio resin is kept 
suspended by the gum. It is soluble in the alkalies. Tho 
resin may be (toiisiiiered its active principle. It is remark¬ 
able that a substance possessed of such slight sensible 
qualities, having no smell and scarcely any taste, should 
be so powerful in its action on tho human frame. It is a 
drastic jairgative, and in combination with alkalies forms 
a most powerful hydrngogne cathartic, occsisionlng numer¬ 
ous copious watery motions. In an overdose it canses 
excessive jairging, sonjetlmcs vomiting; and if taken in 
large quantity, it product's infiammatiun of the intestines, 
iiiuiTification, and death. 

Tho diseases in which it is most useful arc ascites, or 
dropsicAl uceumalations In tho cavity of the abdomen, 
ospei'ially if accompanied with obstructions in the liver or 
other abdominal visccriu It lias also been employed against 
the tapeworm and obstinate or liabitual constipation, Imt 
it should never bo taken except under the order of a medical 
attendant. It is much more used as a pigment and as a 
colouring matter for varnishes. 

.GAME LAWS. Game lias been a snbjoct of legislation 
from the Conquest to the present time, it is declared t>o 
include Imres, pheasants, jNirtridgCK, grouse, heath or moor 
game, black game, and bustards. Snipe, quail, Ittudrml, 
woodcock, and conies aro not game. 

Any person wh<» purchases a c(‘rtificale or license may 
kill game on ins own land or upon tho land of any other 
person with his permission. This alteration wms eficctcd 
iiy 2 Win. IV. c. 32, before which time a person was 
required to be possessed of a qualification by estate or 
birth to entitle him to kill f^me. By 22 & 23 Car. II. 

26 tho qualification was limited lo persons who had an 
catato of inheritance of ilOO per annum or an estate for 
tlio term of life or ninety-nine years, or upwards of X150 
annual value. Ou this Blackatone remarks, there was 
“ fifty times the property required to enable a man to kill 
a partridge os to vote for a knight of tho shire.” Qualifi¬ 
cations were also of a personal natuns, as being tho son 
and heir apparent of an osquirc. Persons who had not these 
qualificntiuns were not allowed lo have or keep game dogs. 

Certificates were first required to be taken out by 
persons qualified to kill game by the Act 26 Geo, 111. 
c. 60. The certificate itself now gives a qualification 
under tho 23 & 24 Viet. c. 90; it costs £3, must be 
taken out annually, and expires in April; or one may 

12 
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I)e t.ikcn for tlie inontlis between tbe fith April and the no person was allowed to sell game. A dealer in game 
31st October in the Buinc year, for TJnccrtiliealed must now obtain an annual license from the justices, who 
persons who kill or tuko any game, or who use any dog, liold a special session in July for the purpose of grantiug 
gun, &c., for tlm purpose searching for or killing or such licenses. Innkeepers, victuallers, retail beor-sellerH, 
taking game, are liable, on cunNictioii bcf(*rc two justices, guards, coachmen, carriers or higglers, or persons in the 
to a penalty not exceeding £o for ca<*Ii oUence, with addi- employ of any of tlicuo classes of persons, arc prohibited 
lional penalties under tbu Ccrtilicato Act. The law is from dealing in game. Licensed dealers who buy game of 
very sotcto against persons ind mithorizcd who lake and any person not authorized to sell it are liable to a penalty 
destroy game by night. Day-time is to he deemed fnnn of £o. A person not being licensed, who buys game from 
one lu)ur before sunviso to one hour after sunset. Tho an unlicensed perBon, subjects himself to a penalty not 
puiUBhinent for night-pom-hing is still more severe wiicii exceeding i.‘6 for each lieml of game, with costs, 
throe or more persons enter any land for the purpose of GAADCS. Among tho ancient Greeks and Boiuans 
taking or destroying game or iab))its, armed with a gun, public games and combats appear to have formed a most 
bludgeon, or otljcr oilcnsiv<j weapon. important part of tho national and religious^ festivals, 

Tho 25 a. 20 Viet. c. lid gives power to constables to The /our principal games publicly solemnized in Greece, 

search, without warrant, in any highway, street, or public and frequently mciilioiieJ by historians and poets, wero 

place, any person wljom they may suspect of coming fjom tho Isthmian, llio OnvMi'ic, tho PvTiiiAN, and the 

lands wheie they may have been in unlawful pursuit of Kem.kan. Among tbo early Konmus tho public games 

game. ■U’cre of diihjreiit kinds at diflerent eras of tho republic. 

Many landowners formerly took m<‘ans to insure tlio Teiliaps at first, us in Greece, a victor’s crown at tho 

preservation ot game, whieli none but lenauls in a stale games was a prize honourably to be sought after by 

of depeiideuco wotjld subniit to. 'Ihc tenant was not tho best of Ibo young citizens; but almost before 

allowed to uao his best skill in the application of Ids tho end of the kingly period t)jo games had bt*eome 

capital to tho hind, but was interfered with on account of exhibitions before spectators, not contests in tho presence 
tho game. This game devoured the produce of tho lain!, of competitors. Trained boxers and riders delighted the 
was fattened at tho tenant’s expense (coinponsation for tho crowd, but no well-bred person dreamed of entering the 
dcstnictivcnoss of game being generally futile and deeep- lists. It was among tlic bitterest reproaches against Nero 
tivo), and tho landlord pocketed the money which tho game that he lowered hiinself to compete in tho games as a 
thus fed produced in tijc nnuket. 'I’lie clleet would liave niusieian and actor, and against Cummudus that he fought 
been far Jess hijurious had Die iandioid turned a certain in the arena us a gladiator. 

proportion of hit? oxen and sheep to feed with llui.se wJjich Tho great Uoinan games, or “Great Games” (Lwr/j 
belonged to his tenants. There were instances where tho Jiumani^ or Alaxhui)^ were of very uiicieut origin, older 
landlord let tho g.ame on tiie tenant’s 
land to a third person, and thus got 
two rents, ono nut for the land ami 
another for tho game after it liad been 
fed by the farmer. This system has to 
a great extent been rendered a tiling of 
the past. Tho prinei]>]c of tho Ground 
Game Act, piissed in 188t), for the better 
protection of occupiers of land aguinst 
injury to their er<»jis, was (o giie tlic 
occupier an inalienable right to kill .ill 
the p'onnd game on his occupation, con¬ 
currently with any other person wJiomay 
bo entitled to kill and take ground guiiio 
on tho same land; und should he make 
any contract to the coiilrsuy, it cannot 
be enforced by law. 

Ill Scotland game laws existed from Ancient Foot race, 

n very reinoto period, and even before , . 

tho Union proceeded ou much the same lines as in than the republic certainly, and wore held in September 
England. It has always been held in Scotland that tho in the Circus Jlaximus. Contests took place in music, 
property in game ’s acquired l»y occupatiim only, and dancing, chariot racing, fighting, ikc., on tho Greek model, 
hence that gnme becomca the pro])crty of the pci*soTi with the grave diflercnce noted above. An extra day B 
who first kilU or apprcliends it; ami the game laws, games was added on the eslahlishment of the republic, and 
though enforced bv pcnallics, do not deprive such per- again twice after the eonclusioii of tho great revolutions of 
son of liis property in the game, unless when this is n.c. 494 and 807; so that eventually the festival lasted 
expressly made part of the penally. four days, and the city was at the expense up to 200,000 

In 1878 an Act came into operation in Scotland, the sesterces, about £2000 of our money. The adiles, of course, 
40 and 41 Viet. c. 28, wliich amended several previous sought to curry favour by Jiandsoniely contributing toword-s 
ActB, und by whieli a lessee became entitled to compensa- the adilitional expenses. Dy about 860 J»,o. rude attempts 
lion for dainage done to his crops in each year by game to at drama wero added, and soon Uio thealriwd part of tho 
whieli tho lessor might liave reserved or retained tho solo games was second only to the chariot race in causing eager 
right in excess of any such sum as might have been wet delight, ^lany events contrihuled in filling Kome with a 
fortlun tho lease as tho amount of aiiima! damage, Tho rabblo of idhiH who lived upon their voting power; and 
lessee may kill hares without a game certificate. by about 2()0 k.«. tliis body, ono of the vilest and niost 

In Frimcc, before the first Kevolulion, there were ex- useless collections of civilized men over organized, had 

cecdinglr scWi'e edicts for preserving game, but tlio como to exist for tho most part on the public corn and bo 
Constituent Assembly abolished this exclusive “ droit do amused at tho public expense. By tho time of tho empire 
la chasse.” See also our own Foktcst Laws. tho cry actually ai-ose, “ Bread for notliing and games for 

Until the passing of tho Act 1 & 2 Wm. IV. c. 32, over!” But lung bcfoi-o this tho games had boon inci'cascd. 
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in Bplctnlour and number to beep in good humour this 
tciTiblo mob ol BO-calW citizens, which threatened at 
every moment to throw llio btate into tlio greatest danger. 
Ill 220 n.c. Flutninius built a m'cond circus, and appointed 
a second series of November games, the JMcbeian Games 
{LvtU Plvhei), Then camo tho institution of the games of 
Ceres in April (Jjudi C*.Teahs) ; then a fourth series held 
in June, tho ApoUinares^ in honour of Apollo, in ii.u. 212; 
then a fifth scries held in early April, tho in 

hmidur of the riirygiaii De.ineter, or “ groat motJicr,” to 
celebrate the connneneement of her woi>lnp, in 204, 
Lastly, a •sixth series at the end of April, dedicated to 
Flora (^Ludi Florcaleit\ was added n.c. 178. These last 
games were openly defrayed by suecessful candidates for 
ofliec; they formed, in fact, a strong property qualifiea^ 
tioii. It is well kuowm tliat the great C.'csar was hope¬ 
lessly ill debt through the festivals celebrating ills elections, 
and his ease was only a typic^il one. JCaeli ajdilo or coumiI 
vied with his predeetjssor in splendour and extravagance. 
Kaeh show, with gimliators on the usual scale, cost 720,01)0 
scsteices (about i.7200); and that w:is only one jtart of tho 
games. The provinces were heavily taxed to help low.irds 
this costly magnifieence. Tho great ganiOH had now de¬ 
veloped into a six-days'festival, and extraordinary games 
ueie nt)t nnfrequent if any great noble wished to gain tho 
ear of the venal mob, Tim baiting wild beasts in the 
arena was introduced to sjmr on the jaded np])ctiteH of 
tJie pampered croud, lilr'ii fought for tlic first time to the 
death to amuKo their fellow-ineu in 2G4. Lions and 
paiilhers were brought ftw llie thst time from foreign lauds 
at great cost and danger, to astonish the frequenters of the 
circus, in ii.c. 180. Romo had iiulecd wandered far from 
the noble sports of the free men at Olympus or at Corinth. 
These new and beautiful he.'ists, with tli<*tr strange and 
added danger, delighted the baser tastes of tho Romans. 
Sulla caused no less than 100 lions to fight in the arena 
at his prsetorship in n.c. 93. Klcphants first appeared in 
ii.c. 99. The public games at Rome at al>out tlio com¬ 
mencement of our era covered altogether the si»aec of 
sixty-two days, over onc-sixth of the year; and fully half 
ns much again was ])ruvideil on pii\ale oeensious of re¬ 
joicing, ns elections to office, funerals, and the like. Marcus 
Almilius Lepidus, in hrs will (n.c. 152), commands his 
e.luldren only to spend Xi 0,200 on his funend games, as 
he wisely proclaims true honour to consist not in empty 
pomp, but in the remembrance of merit. For four cen¬ 
turies did this brutal massacre of beasts, and this slaughter 
of gladiators by their hundreds eviTy year, continue, until 
ITonorias, about a.i>. 400, finally nbolislied tho latter. 
In llie form of hull-fights the fitrmer still continues to 
disgrace tho descendants of tho Koiuau Fanjure In Spain 
and in Southern Franco. It seems hardly cwdiblo tliat 
in 1884 the entire municipality of Niines, backed by .5000 
citizens, were fouud to protest against a minister (\Valtleek 
Rousseau) stopping their bull-fights. In Louis Philippe's 
time a similar attempt produced such riots that the soldiers 
were called out. Of the painful martyrdoms of the early 
Christian.s in the amphitheatre, where they were thrown to 
tho lions in the first centuries of our era, before Chris¬ 
tianity had yot becomo the imperial religion, this is not 
the place to speak. Although tlieso things aro to us most 
appalling, they wore not necessary (nor even frequent) 
features, we may thankfully say, of these degrading games 
of tho masters of the ancient world. 

Under the emperors tlioro were many places called 
Gymnasia, where the Romans were neenstomed to exercise 
their bodies by various games before batliing. These 
exercises consisted cluefly of tlmiwing Ibo javelin, the 
ball, or tlie quoit, leaping, running, riding, &c. 

GAM'BtABUS is a genus of scssile-oyed crustaceans 
(Kduiopiithat.ma), belonging to the order Amphipoda. 
One species, tho fresh-water shrimp (Gaiamartis pul«x\ 


is very nbumhiiit in BrKiun. It always swims near the 
bottom on its side, and its progression prinuipii!ly per¬ 
formed by the rapid jerks of the appendages of tho tail. 
'I'ho animal is carnivorous, and feeds principally on dead 
fishes, and often on the cArcascs of its own species. Tho 
female keeps her e‘ggs till they are hatched, and the young 
for some time seek shelter under her ahdomeii and the 
lateral appendages of her body. Then* arc some inarine 
species. 

GAMOFET'Al^ iu liutany, is a divlsiuii of Dicoty¬ 
ledons. This division is also known as Monopetalo; niid 
Corolliflorm. The distinguishing feature is that the petals, 
which are scpnnitu in the division Foly|>etala;, are here 
uniled, so that tho corolla is in one piece. The calyx is 
distinct. Tho corolla springs directly from tho receptacle. 
The stamens an; generally attaehed to the corolla (e^i- 
pttalous). Tho carpels are usually united together 
{syncarpousi). 

There are many pUnts included in this division which 
have polj'petaluus ornpct.alous flower.s, but otherwise agree 
with gamopetulous orders. For a elas.sifioation of theso 
orders, Bt*e the articlu IRitany. 

GAM'UT, ail obsolete expression for the scale. Tbo 
lowest note of music iu Guido's timo was Gamma (the 
Greek for G); and in the hard hexaehord this note was tho 
kc}'notu or v1^ hence Gamma Gamut, came to mean 
the principal scale (hexaehord), and hence scale in general. 
fSce IlKXAnioini.] Occasionally in our older writera 
gamut is used for the ki'v of G, as “ Blow in Gamut” for 
Blow's service in G. The French still nso the modified 
fonn of the wont gamnie as their expression for scale. 

GAN'GSS, the great river of Kurthern India, formed 
by tho drainage of tJie sonthcrii ranges of the Himalayas. 
T ills maguifieent stream, which in its lower course supplies 
the river system of Bengal, rises in tho Garhwal State iu 
3U“ 5(1" N. lat., and 79 * 0" K. Ion., and falls into the Buy 
of Bengal after a course of 1557 miles. It issues, under tho 
name of the Bhagirathi, from an iec-cave at tho foot of a 
Himalayan snow-hod almvo Gangotri, 13,800 feet above 
the level of the sem During its earlier passage throngh 
the southern spurs of the Himalayas it receives tlm.lhaiiari 
from tho north-west, and subsequently the Alaknanda, 
after which the united stream takes the name of tho 
Ganges. Deo Frayug, their point of junction, is a cele- 
brateil place of pilgrimage, as is .also Gangotri, the source 
of the parent stream. At Suklii it pierces throngh the 
Hiinalu^as and tuims sonth-west to Ilardw.ir, also a placn 
of gn'at sanctity. Thence it proceeds by a tortuous course 
through tho districts of Debra Dun, Saharanpur, Muzaf- 
farnagar, Bulandslinr, and Farrukhahad, in which last 
district it receives tho Ramganga. At Allahabad the type 
f)f the river change.s. Herctoforo the Ganges has been 
little moro than a serie.s of shoals, pools, and rapids— 
exeept, of course, during the melting of the snows and the 
rainy season. At Allaliab.'id, however, GG8 miles from its 
Boiiree, it K'ceives the .liiuma, a mighty confluent, which 
also takes it.s riso in the Himalayas to tho west of thu 
sources of tliH Ganges. Tho eumbined river winds east¬ 
ward by south'oast tlirough tho North-western Frovincos, 
rci'eiving tho Gumtl and tlic Gogra. The point of junction 
of each of thc.se streams has more or less claim to sanctity. 
But tho tongue of land at Allaliabad, where tlm Jumna 
and the Ganges join, is tho true Frayag, the place of pil- 
giimage, to winch hundreds of thousands of devout Hindus 
repair to wash away their sins in the sack'd river. 

Of all tlie great rivers on the surface of tho globe, none 
can eximparc in sanctity with the Ganges, or Jlothor Ganga, 
ns she is affectionately called by devout Hindus. From 
her source in the Hinndayas to her mouth in the Bay of 
Bengal, every foot of her course is holy ground; and many 
of the other sacred rivers of India borrow their sanctity 
from a supposed underground connection with her waters. 
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ft is interesting; to observe that tins suporslilion is not to 
be foniul ill the earliest books of Sanskrit literature, com¬ 
posed at a time when tlio primitive Aryan race had not 
yet penetrated into the groat plain of hhisteni Hindustan. 
TJjo Jogond of the Ganges first appears in tlie two epic 
poems of tlio Mahablmruta and Itauiaynim, and aflurds 
abundant scope for the mytho-poetie faculty suhsequently 
^lisplaycd in the voluminous literature of the ibiraiias. 

After the lapse of twenty centuries, and the rise and 
fall of rival religions, veneration for tin* Ganges still liguveH 
as a cliief urtielu in the creed of modern Hinduism. To 
bathe in the Ganges, esj)ecial]y at the great slated festi¬ 
vals, will wash away the stain of sin; and those who have 
'thus purified themselves carry back bottles of the sacred 
water to their less fortunate relations. To die and he 
burned on the river bank is a passport to eternal bliss. 
Even to exelaiiu “Gangu, Ganga,” at tlio distance of 100 
leagues, will atone for the sins committed during lliroc 
.previous lives. 

The river thus reverenced by the TTindus deserv(;s their 
homage, hy reason of its exceptional utility for agrieulture 
and navigation. None of the otlnw rivers of India ap¬ 
proaches the Ganges in beneHeenee. The Urahmaputra 
and the Indus may have longer streams, ns measured by 
the geographer, but tlie upper courses of both lie hidden 
within the recesses of the Himalayas. Not one of llie 
great rivers of Central or Southern India is navigable in 
the proper senso of the term. The Ganges begins to 
distribute fertility ns soon as it reaches the plains within 
300 miles of its sourees; and at the same point it becomes | 
in some sort navigable. Tbenecfonvanl it rolls majesti- 
oally down to the sea in a Ixmntifiil stream, wliieh never 
becomes a merely destniclivo torrent in the tains, and 
never dwindles away in the. hottest summer. If stanewlmfc 
diminished by irrigation, its volume Is fortiiwith n'stored 
by numerous great tributaries; nod the wide area of its 
river basin receives annually a suffieieut rainfall to main- j 
tain the BUpjiiy in every part. Kmlmiikmonts aie in few i 
places reipiircd to restrain its inundations, for tbc alluvial ‘ 
rilt which it carrii'S over its banks year hy year aflbrds to ! 
the fields a top-dressing of inexhaustible fertility. If one 
crop be drowned by the flood, the cultivatiir cale.ulates tliat | 
•his second crop will uhuuduntly requite him. 

Shortly after passing the holy city of Benares the 
Ganges enters Bchnr, and after receiving an important 
tributary, the Son, from the south, passes i’atna, and ob¬ 
tains another accession to its volnme from the Gandak, 
which rises in Nepal. Further to tlic cast it receives the 
Kusi, and then, skirting tlie Ihijinahul Hills, turns siiarply 
to the southward, passing near the site of the ruined city 
of Gaur. By this time it has approached to within 340 
miles of the sco. About 30 miles further on it begins 
to braiieli out over the level country, and this spot maiks 
the commencement of the Delta, 230 miles in a straight 
line, or nearly JlOO by the windings of the river, from the 
Bay of Bengal. The niuiii channel takes the name of the 
Padma or Padda, aud proceeds in a south-easterly direc¬ 
tion past Pabiia to Goaland.a, where it is joined by the 
Jamnna, or main stream of the Brahmaputnu The va&t 
confluence of waters nishes towards the sea, rceiaving fur¬ 
ther additions from the hill e.auntry on the cast, and form¬ 
ing a broad estuary known under the name of tlie Meghna, 
which enters the Bay of Bengal lu^ar Kuaklmli. This 
estaary, however, is only the largest and the most easterly 
of a great number of mouths or clmnuels. Tlio most 
westerly is the Hoogly, which receives the waters of the 
three westernmost distributary channels that start from 
Hie parent Ganges in or near Murshidabad district. Be¬ 
tween the Hoogly on the woet and the Meghna on the cast 
Kes the Delta. The upper angle of it consists of rich and 
fertile districts, such as Murshidabad, Nadiya, Je88nr,nnd 
the twenty-four pergunnahs. But towards its southern 


base, resting on the sea, the country sinks into a series of 
gi’cat swamps, intercepted by a network of iniumierahlo 
channels. This wild waste is known as the SuiidarijAUH, 
from the suinhi tree, wliicii grows in abundance in the 
Rca-bnurd tracts. The most important channel fur iiuvlga- 
tion Is the Hoogly, on w'hich stands Calcutta, about HO 
miles from its mouth. Above this city the navigation is 
j almost entirely eondiictcd by native croft, the modem 
I facilities fur trafllc by rail, aud the increasing shoals in 
j the river, having put an end to the previous steamer com- 
I innnieatiuu which plied until about IHCO to as higli up ns 
1 Allahabad. In tbe upper portion of its coarse, in the 
1 North-western Provinces, timber and bamboos form the 
I bulk of the river trade, and in the lower jiart, bordering 
on B(‘ngal, stone, grain, aud cotton. Below Calcutta im¬ 
portant boat routes through the Delta connect the Hoogly 
j with tlic eastern hranches of the river, both for native 
! craft aud fcteamerR, The Ganges is essentially a river of 
j great cities —(’uleutta, Mongldr,Patim, and Benares lie on 
j its course below its union with tbe Jumua, and Allahabad 
at the point of junction. 

Till within a recent period the magnificent stream of 
the Ganges formed .almost the solo channel of traffic he- 
; twiM'n Upper India and the seaboard. The products not 
only of the river valley, but even the cotton of the Cen¬ 
tral I’rovinrcs, used formerly to bo conveyed by this route 
I to Calcutta. Tluiugh the opening of the railway has 
eauKcd a revolution in the elianiicls of trade, heavy gootls 
in hulk still follow (he old means of cnmnmnicatlon; and 
the Gauges may still rank as one of the most frequented 
waterways in the world. 

Great changes take placi* from lime to time in the river 
bed and alter tiic face of the country. Extensive islands 
arc thrown up and attach themselves to the bank, while 
the riv<T des(‘rts its old bed and seeks a new channel, it 
may he miles off. Such changes arc bo rapid and on bo 
vast a scale, and the comiding power of the current on 
the h:ink so irresislihle, that it is considered perilous to 
build any structure of a large or peniinmmt character on 
the margin. Many decayed or ruined cities attest tlie 
alterations in tho river bed iu aiicicul limes; and within 
our own days tho main cliannel, which formerly passed 
Uajtnuhal, has turned away from it, and left tlic town high 
and dry 7 miles from the bank. 

GAN GES CANAL, an important irrigation work and 
navigable cliaimel in the North-western Provinces of India, 
passing through the eastern portion of tho Upper Doab, and 
watering a largo tra<it of country from llordwar to Cawnpore. 
As early as 1827 Captain Debndn had proposed a plan for 
utilizing tho waters of the West Kali Nadi, along an ancient 
lino through the districts of Meerut, Bulandshahr, and 
Aligai'h; but as practical difficulties would have prevented 
tbe realization of tills scheme, Colonel Colvin in 183C 
recommended the examination of the Ganges in the noigh- 
bourlioud of Hardwar, wIktc it emerges npon the pl^ns 
from a gorge of the Siwaliks. The terrible famine wbicli 
shortly afterwoi'da (in 1837-38) devaHtated tho Doab 
and caused an cuoimous loss of life and revenue, directed 
the thoughts of the government towards the desirability of 
providing against similar calamities iu fntnre. In 1643 
the actual works were commenced by opening the excava¬ 
tion between Kanklial and Hardwar. After many delays 
caused hy administrative clianges or alterations of etiglneur- 
ing plans, tho Gauges Canal in its earliest form was opened 
in In 18GG a committGO was again appointed to 

consider the advisability of further modifications, and their 
deliberations rcsnltcd in tho construction of several now 
works, and the continuance of the main line towards Alla- 
Imbud by means of a cut from Rajghat, known as the Txiwer 
Ganges Canal. Tho canal, as at present constituted, de¬ 
rives its supplies from tlie Ganges at Hardwar. ,Tbe 
length of tho main canal amounts to 610 miles. The minor 
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bruii(!lics vary much from timo to time, ns now portions 
ore opened or old channels disused. The total capital 
outlay on the canal has been over X’3,000,000. The falls 
along tbo canal have been iitili7.ed in part as a inutivo 
|>owt‘i* for mills, but much of tin* available |MJwer has never 
yet been employed. Navigation takes pbicse ul(»ng the 
entire length of the main eanah and ennsistH in tiie rafting 
of timber or the carrying of inerchaiidiso in IsKits. 

Tbo Lower Gauges Canal may bo regarded us a south¬ 
ward extension of the Gang{is Canal, with which it has 
direct coinmuineation. Ileadworks draw their supply from 
tlio river at Narora, about 4 miles below llajghat station 
of the Oudo and Kobilkhand lUilwny. The main line 
crosses tho Kali Nadi at Nudrai, and, running down the 
watershed between that stream and tliu Isan, is conveyed 
over the latter river and tho Cawnpnro branch of tlio 
Gauges Canal; Iheneo it turns tlx* lieatl of tin* J*andu 
Uiver, and flowing bt'tween that cliannel and tbo Hind, 
follows a course south of the Last Indian llailway to 
Allahabad. 

GAN'GLIA arc nerve ceiitres, sueli as tlxjse forming 
]iart of tlio sympathetic nervous systtan. In man there is 
a double chain of hueh nensms k]X)ts, with eonn<*oting 
librcs, ruuiiing down the body for tlx* length of tlx* back¬ 
bone, one set on each side of it; and tlxsso great chains 
of ganglia euminunieato with tlie .sjiinal system of nerves. 
There arc also some huge ganglionic plexuses of ix'rvcs, 
the chief of wlneli are tlie cardiac, the solar, and the hypo¬ 
gastric, respectively seated near the. Iieait, in the abdonieii, 
and in the y»clvls. There are. a largo number of snialler 
ganglia distrlbuti'd wherever nerve force has to be collected, 
as round the stomach, the intestine, tho l)laddor, s'J-c, The 
word ganglia is also applied to similar centres in the cerebro¬ 
spinal system, such as tho.se, aceotnpanying llie sense 
organs, the opbthalniio (eye) ganglia, the otic (ear) ganglia, 
the subniuxillary (tongue) ganglia, &v. And the [losteilor 
spinal nerves ns they issue from the vertel»ra5 carry ganglia 
at their roots; but there si-cnis no good reason for sup¬ 
posing that these have the functions of true ganglia, storing 
nerve force, &c. They seem in some way to nourish tho 
ucr\*es. At the base of the brain aro tlie great double 
pinglitt of the ccrchro-spinal system, the optic thalamus 
(tho sensory ganglion, receiving tlx* sense iniprossious of 
tho whole body) and the corpus striatum (the. motor 
ganglion, gathering the orders of tho brain, and sending 
llieiii out to the various parts of tbo body), 'i'lio function 
of a nervous ganglion is to receive various nerve eiirreiits, 
co-ordinate them, and truusmit them. In tlx* minute 
structure of tlie retina or in that of the gray matter of tho 
brain, &c., there are consequently always one or more 
layers of ganglionic cells to fulfil tiiis function. 

Tho sympathetic-system ganglia are peculiar in tlicir 
power of not only receiving aud transmitting, but also of 
acting upou nervous stiinulL Tlx^y arc true enntros of 
nerve force, acting to a very largo extent jndct>endciitly, 
thinking for themselves, so to speak. They all contain 
nerve fibres traversing them, as well as ni:rve fibres 
orighialiug from Uiem, namely from ganglionic corpuscles 
which they contain; and hosides these eoi-puscles, others 
which do not give origin to uervo fibres also occur. 
Further, these ganglia work upon one another, eontinuiiig 
to cauBO movements necessary for tho body, and it is only 
when much agitated tliat they call into use thu fibres 
which connect thorn with tho eercbro-sjiinal system. 

GAN'GRSNK is tbo loss of vitality iii a circumscribed 
portion of the body, leading to tho death of tho part. It 
may be caused by iiitenso inflammation, by meelianieul 
injury, thoextremos of heat or cold, on'cst of circulation, 
or the eiftict of certain poidoiis on tho system. It some¬ 
times occurs and forms a dangerous complication in certain 
severe diseases, such as diabetes, typhus, typhoid, measles, 
aud scarlatina. In that form of the disease known as dry 


or senile gangrene, the parts affected become red, hot, and 
painful, then dark-brown, and finally black and dead. It 
nsually appears in tbo feet, tho toes being first affected, 
sometimes appearing spontaneously or as the result of some 
trivia! cause. Tho rosult is generally fatal, but sometimes 
tho lifeless part separates from the limb, the place heals, 
and tbo patient sun'ives. In tho moist form of the disi*use 
the symptoms are of a more severe character, and tho part 
affucfeil becomes rapidly putrid and infiltrated wilh gas. 
'I’lic disease adinils only to u sliglit extent of mediral treat¬ 
ment, but attention must bo dirccled to tho prevention of 
its spreading, to tho alleviatlun of the pain, and to tlx* 
Mijiporting of the strength of tlx* patient In some forms 
early amputation of tlx* affected liml) is iieeessarj', but it is 
tihu.'d to wait until a lino of demarcation between tho living 
and dead portions is naturally establishcdy when nature 
iiiav bo assisted by the removal <if tho latter. 

GAKGUE is the iniiiiiig term used to designato thu 
non-m’taff/jerous vintrir. or rdnstone that aocoinpanii's 
the metallio ore in a lode. The most commonly occurring 
gangues aio Quaut/., G.vixitk, liAr.vThs,'WiTmaaTJS, 
Ki.iJou Sj'AK. CiiALYniTK and Pyiutkh often occur us 
gangnes lo other ininurahs, though they are more strictly 
luolalliferous ores, 

GANG'WAY, a passage or teinjiorary neecbs to a build¬ 
ing while in liie course of erection, formed hy an inclined 
plane of Wooden planks, with pieces nailed across tiieiv 
smface to protect the feet from slipping; also a w.ay or 
avenue into or out of any inclu.sed place, especially into or 
out. of a ship, or from one part of a ship to another. 

GANJAM' (^(iuuj-amad^ n gi'anary or depot), a district 
In the extreme iiortli-cast of the Madras Presidency, lying 
bctweim 18” 15' and tlO” 15' N. lat., and between 83” 4l>' 
and 85” 15' Ion. Tlie urea is 8313 square nnius, aud 
the population l,(!00,0(Kh Tho district is muuiitaiuuus 
and rooky, but interspersed with valleys and fertile plains. 
In shapu it resembles an hour-glass contracted in tho 
centre, where the Laslern Ghats iic:uly meet the sea, and 
widening out into undulating ])luius in the north and south. 
Pleasant groves of trees give to the sceneiy a gieeuer 
appearance tliaii is usually met with in the plains further 
to the soutli, while the rugged mountains, frequently 
co\ort*d with dense jungle, relievo tho eye. A chain of 
fresh water or brackibii lakes runs all along tho coast, 
being separated from tlio sea by narrow strips of sand. 
8alt swanqis and backwaters aro also not uncommon. Thu 
ehanix*ls of tho rivers dry up in the hot season, but during 
tho rains between June and November tliey aro usually in 
full flood, and frequently overflow the country. Owing to 
the iH*arii(‘hs of thu Kastern Ghats to tho sen, however, tho 
floods subside wilh rapidity, and from fhe same cause tho 
rise of the waters in the rivers is frequently so great as to 
cause coiisidcrnble damage to property and not unfrcqucntly 
loss of life. Sea and river fiblieries fonii an important 
industry. The chief emps aio rice, wheat,gingelly, castor- 
oil, rape, and several oilier varieties of grain; cotton, hemp, 
flax, juto, Bugar-eane, tobacco, chllies, indigo, onions, ami 
garlic. 

Thu town of G vnjam, formerly the capital of the dis¬ 
trict to which it gives its name, is situated ut tho mouth 
of the Uushikulya llivi*r, (>1>7 miles north-east of Madins, 
and 315 miles south-wcst of Calcutta. It was formerly a 
seat of coiihiderablo trade, but since the removal of tho 
headquarters of tho district in 1815 it bus declined in size 
and importanec. The removal was caused by an epidemio 
fever which oArried off a large proportion of its inbabitauts, 
both Kuropean and native. '11)0 sanitary condition of tho 
town has been much iiiijiroved of late. While it remained 
the chief town Gan jam was reinnikablc for tlie magniliecnco 
of its Luropcan residences. 8omo of these still exist, os 
al^o tlio remains of tho old fort.s. The government bait 
manufacture fonns now tho principal iudubtry. 
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GAN'KST, or SOLAN GOOSE (Sula hanana), is 
a large seii bird belonging to the Pelican family. It is a 
iinth’c of thti rocky coasts and islands of nortliorn Knropc. 
8t. Kildft, and the Bass Kock in tbo Frith of Forth, ai'O 
its chief strongholds. Besides these islauds it has other 
breeding stations, as Ailsa Craig at the mouth of tbo Frith of 
Clyde, some of the Orkneys and Ilehrides, the Skullig Isles 
on tbo Irish coast, and some small islands oif Iceland. Its 
only breeding place in England is Lundy Island, in the 
Bristol Cbannel. In North America it breeds in the Bay 
of Fundy and the Gulf of St. Lawrence. 

The gannet is migratory, arriving at the Bass Kock and 
other places of rcvsort about tlio ond of March, in vast Hocks, 
for the purpose of incubation. Thousands incubutc in har¬ 
mony together. The nest is composed of withered grasses 
and Kun-dried seaweeds, and the female lays only a single 
egg. When first hatched the young are quite destitute of 
down, and the skin is of u dark lead colour; in a few dnys, 
however, a white down makes its appe:iruiiec, and soon 
becomes so thick and full that the nestlings look like 
powder-pufls. In about two months the young are fledged. 

The Boss liock and St. Kilda may be regarded os regular 
gannet-farms. I’hc young arc taken in great numbers, 
not only for the sake of the down, but also of tlie flesh, 
which, though somewliat oily and rank, is esteemed as a 
relish when roasted. The eggs also are highly prized 
by many, and it is said that 22,001) biids, and on 
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immense quantity of eggs, are consumed in St. Kilda alone. 
The young are cured and dried for winter cunsnmplion. 
Dui'lng incubation, in const'queuee of Isdng unmolested, 
these birds becomo very tame, and wlieie tho nests aro 
easily accessible will allow themselves to he stiokcd by the 
hand without resistance or any sJiow of impatience, ex¬ 
cept the low guttural cry (»f ffrug^ grog. 

During the months of May and Juno the surface of the 
Bass Bock is almost covered with liie nests, eggs, and 
young of llic gauiict, so that it is scarcely possible to walk 
without ti*eading on them. 'J'he flocks rise in clouds, and 
make such a de^eiiing noise that it Is almost impossible to 
hear the voice of a person (iuse at hand. Tho sea all 
round is covered witli them, and tho flucUs in the distance 
can only bo uompared to swarms of bees. From Us buoy¬ 
ancy, arising from length of wing and nn arningeinent of 
must extensive subcutaneous uir-ceils, lh<- aerial powers 
of tho gannet tire cxtroordiimry. When in semeb of piey 
it soars usually at a considerable elevation, surveying the 
surface of tho water wdlh its piercing glance; and as soon 
as it perceives tho fish williin iTaeh it ]diingc8 down with 
tremendous force and rapidity, pounces upon its victim, 
aud rises ngahi into the air with surprising eu.se and ad¬ 


dress. Gnnncts, indeed, have been taken by means of a 
fish fastened to a hoard, sniik to tho depth of 2 fathoms, 
ngahist whieh, so violent has been the shock of tho bird, 
its neck has been iiistmiUy dislocated, and tho bill ilmily 
fixed in tlio wood. Tho food of tho ganuets consists 
chiefly of herrings, pilchards, and sprats, whicli, swimming 
in large shoals and al>\ays near tho surface of the water, 
insure tliem a good supply of food; indeed when tlio 
fishermen see a flj)ek of these binls Wily engaged they 
know* at once wliero direct their boats. On the npproacU 
of autumn the gaunets move southwards, and in winter ore 
met w'ith in great abundance iu tho Bay of Biscay and the 
Mediterranean, where tlic anchovy and sardliuj a^urd them 
an ample supply of food. 

Tlio general colour of the adult gannet is white. The 
top of the lic-id and back of the neck are tinged with 
yellow; tho quill-feuthers hlaek; the Idll bluish-gray; the 
naked skin round tho eyes dull blue; tho skin of the throat 
black; the webs of the toes dusky; a bluish streak extends 
along tlio tarsus and upper part of the toes. In length 
the gannet is 2 feet 10 inches. 

Tho plumage of tho young birds is os follows '.-^First 
gpar: geiienal colour above hlackish-gray, iiidiuiug to 
clove brown, each feather being tipped with a triangular 
spot of while; under surface white, the feathers being 
edged with grayish-lilock; quill and tail feathers grayish- 
black, the shafts of the latter being wliite. Second year: 
head and neck white, more or less spotted with blockish- 
gray ; upper plumage clove brown, the triangular 
on the tips of the feathers bccomiug indistinct; under 
pliirango white. Third year: the white increases all 
over the body, tho long scapulars and tertiarics remaining 
black, or spotted with blackisli-grny; tbo head begins 
to acquire tlio sienna yellow tinge. In tho fourth year the 
adult plumage is assumed. 

Tho n.ime gannet is cognate with the English gander^ 
Gorman gana^ Latin (/<)aatfer, Greek cAcit, Sanskrit Aamsa, 
all of whieh mean goose. Various suggestions as to tho 
etymology of tho word solan have been made, none of W'bich 
ore satisfactory. To several s^iechis of the genus Sula, 
especially Sid a fneca^ the name Bociby is applied, with 
manifest refiTcnco to the stupidity of these birds. 

GANNISTBR, of Yorkhliire, Is a (tompact stlicious 
bed, forming tliu floor of some coals in the lower coal 
measures of the north of England. The name has, how¬ 
ever, been extended to, and is now used synonymously 
with lower Coat. Mkasuuks, which lie between theinill- 
stono grit and tho middle coal measures of the north of 
England and Wales. In Lancashire they consist of a 
series of flagstones, shales, and thin coals, from 1400 to 
2000 feet tliick, containing Ortbocerns, Goniutites, Fosi- 
donia, Aviculopecton, Lingula, &c. Mo.Ht of the forms are 
of marine Dpccies, some of the more chai’uctoristio being 
(iomatUea lUteriy Lingula aqvamifui'mia ; but some of 
tbo remains arc of tboso inhabiting brackish water, as 
Anthracosbi. 

GAN'OH) SCALES (Gr. gano$^ brightness), hard, 
angular, homy scales, covered with a layer of enamel. 
These scales are usually rhomhoidol or quadrangular in 
shajie. 'riiey ai-c arranged edge to edge in oblique rows, 
the scales of one row being linked togetlier by a distinet 
procc'KS. Ganoid scales aro most common in fo&sil fishes, 
Sec following article. 

GANOIDEI is oue of the great diviHions into whicli 
Fish ns are divided. The e.stabliHhmcnt of this division 
of flslies was due to Agassiz, who in his study of fossil 
tibbes was so struck witli the fact that the pconllar scales 
of LepidosteuM (bony pike) and Polyptoms were common 
to all fossil fishes from strata below the chalk, that lie 
cl.miiicd fishes into four orders according to the stmeture 
of the scale.S'—ITacoids, Ganoids, Ctcnolds, and Cycloids, 
Tho oi tificlol character of this classification, so for os rccc^it 
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fislies were concemedf was Boon perceived. In tlie GanoidB, 
however, were brought together Bneh n^cent foiniM as tlie 
Btnrgnons and tlie pike, between w'hicli ti chmo rela¬ 
tionship, independent of the character of the KcalcM, waH 
shown to exist. Sutnu other recent ilbhcs boiongiiig to the 
Ganoids of Agassir. liavo been removed to tJie TelcoHfei. 
The order, thus circumscribed, has been retained in modern 
Ryatems of classification, sometimes wilb the rank of a sub¬ 
class. Recently the limits of the Ganoidei have been 
widened by the addition of the niud-fishcs (DirNui), due 
to the discovery in 1870 in Australia of a living rcpivscn- 
tative of the extinct gouus Curutudus. Tlie division 



and rays) and Ilje bony fisiies (Teleostci). Thu skeleton 
is voiiously ossified. The gills are free, and tliu gill-open¬ 
ings are provided with n gill-cover (operculum). Tho 
structure of the heart is bimilar to that of the blmrks, the 
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I'tcrichthya oblongua. 

Ganoidei, as now cunsUtuted, includes a few recent fishes 
and a vast number of fossil foims of the Primary and 
•Secondary ages, the knowledge of whicli is necessarily very 
incomplete. The Gannidei arc in many ways intormediato 
between the cartilaginous fishes (Ohondroptcrygii, sharks 


dilation above the ventricle from wlih'h the branchial artery 
starts being a cotuix arterioxux^ not separated from the 
ventricle by valves, and having its interior provided with a 
Bcrics of watchpocket-shrtped valves. The intestine is 
provided, as in the simrks, with a spiral valve. Tlie ducts 
of the generative and urinary systems eoalcsco towards 
their end. A large air-bladder is present having a per¬ 
sistent duct. The air-bladder of tiio Dipnoi acts as 
a Inng, and in some genera is (tnmplelely divided into two 
eavilies. The ventral fins ore always abdominal. 

])r. Gunther unites tlie Gaiiuidei with the ChondropterygU 
to fonn the gi'eiit buhchiss ralu-'iclithyes. lie divides 
Ganoidei, wliieli ranks os an onier, into eight suborders. 
The first, pT.Acom:ttMi, is wliolly extinct; it includes 
several species of gi cat interest (see woodcuts) from tho 
Old Ked Sandstone (Devonian) of Scotland. The head 
and upper part of tho body were encased in great bony 
sculptured phitcs with dots of enamel; these plates are 
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firmly united so as to form a largo buckler not milike tho 
carapace of a crustacean; the rest of tho body was nnk<*d 
or covered with ganoid scales. The notoeliord w.as per¬ 
sistent. The Atymlliodini contains a few genera, from 
Devonian and Carboniferous formations. Tlio body was 
covered with very Rmall shagrccn-like scales. The front 
of tho fins was provided with a large Bpiiie similar to the 
fin spines of Bhavks. Tlio skull was not ossiiicd. Tho 
caudal lin was heterocereal. Tlie Diruoi or mud-fishes 
are often separated from the Ganoids. Tliey arc of great 
interest from the appvuximutiou which they make to (he 
Amphibia. This group contains three recent gonorn. Tlio 
air-bladder is modified so as to form a lung and assist in 


the process of respiration; gill.s arc also present. The 
notochord is ]ier.'.isteiit. Tlic fourth suborder, Chondros- 
tei (Sttikokoxs), contains most of the recent Ganoids. 
The notochoril is jiorsisleiit and the skull cartilaginous, 
with superficial ossifications. Tlie caudal fin is eminently 
heteroeercal. I'or examples of this group Bee Plato 
Ganoipi.i, figs. showing tiie Common Sturgeon, the 
Sterlet, and the grotesque P.addle-lish. Of tho next 
group, Polyptoroidei, out of a great number whoso re¬ 
mains abound in the Devonian ami eoal formations only 
two species survive— Polypterus fa'<7i/r(Plate,fig. 1), found 
in Western Africa [see Pui.YUTEUiisJ, and C'nZamoiVA- 
thys calabaricHs, The vertebral column has fully ossified 
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niiij»lnr*a‘l(nis (concave at bj4li ends) vertebras. The body 
>s covered with ganoid scuIck. Amonj; the extinct forms 
iuT. llnloptycbius and Ostcolqds. The jK*<'toral tins, and 
usually the ventral, consist of u |>ointcd axis with rays on 
emdi hide. The sixth Mulwrder, Eycnodontoitlei, is wholly 
extinct. Theso tlshcH liad a compressed rhomboidal body 
covered with rhombic settles, the notochord persistent, 
mid mulnr-liko tooth on the jiainto and hinder part of 
llift low'cr jaw. T'he.sc fishos me ubundtuit in licds of 
Secondary a^jo. Tlio species figured, l*yruoda» rhombus^ 
is Oolitic. 

The seventh group is Lepidosl«‘t)idei, the typical genus 
of which is Lepidnsti'us (ItoxY Vikic); there arc three 
lecent speeicH of tliis genus inliabitiiig Anieric:u Tlie 
vertebra* arc fully ossified and opistlioeodons (convex in 
front and concave bcbiml). The body is cijvered with 


ganoid scales. Among the cxlinet generji arc PJatysomus 
from the Coal and I’nlmoiiiscus from tlie i’ennian forma- 
thnis. The eiglith suborder is Amioidei, containing only 
one recent species, Amia found in fresh waters in 

tlie United States of America. TIio vertebraj arc fully 
ossified mul anipliieoclous. Tbe body is covered with 
i’vcloid scales. The enuilal liu is Jiouiuccreal. The .species 
figured is from tiie Oolites. 

GAN'YMBDE (Or. Ganum^.dejt) was im extremely 
beautiful boy, according to the Greek mytli, wliom Zeus so 
admired that bn sent his eagle to carry him bodily to 
Olympus, there to become bis cup-bcaier. 

OAOIi DSXIVXRY, T he cuniinission of gaol de¬ 
livery is directed to thn justices of assixe of each circuit, 
tbe Serjeants and queen's counsel atUauling that circuit, 
the clerk of the assize, and tlie judge's ossoeiuto. It is a 
patent in the nature of a letter from the. queen, eimstituting 
thorn her justices, nud cominanding them, four, three, or 
two of them, of which number there must be otic at least 
of the judges and serjeauts specified, mid authorizing them 
to deliver her gaol at a particular town of the prisoners in 
it; it also informs tiiom that the siioriiT is eonimmided to 
bring tho prisoners and their attachmciitH before them at a 
day to bo named by the coiinnissioncrs themselves. Under 
this commission tho judges may proceed upon any indict¬ 
ment of felony or trespass found before justices 

against any person in tho prison nieiitioned in their com- 
mission and not determined, in >%hich respect tlivir autho¬ 
rity differs from that of juslici's of oyer and terminer, who 
can proceed only on indictments found before themselves. 

Anciently it was tho conrao to issue BpecUil writs of gaol 


delivery for eacli prisoner, which were oallod writs rfe 6of»o 
ef. mala ; but a giniural commission has long been estab¬ 
lished in their stead. 

GAOL DISTEMPER. During some trials in the old 
eourt at tho Old Dailey in 1760, tho lord mayor, one alder¬ 
man, two judges, the greater part of the jury, and numbers 
of siicctalui'H, caught the gaol distemper and died. It also 
proved f.atal to several in 1772. It is now known that 
the disojise was T’ypiiits Ficvni. See Bimok Assizk. 

GAP. a town of France, in the deportment of Haut(*s 
Alpes, is tlin Vapincum of the Homans, aud was also tho 
enjdtal of tho former pr4)viiico of Dauphiiid, is situated on 
tho Lnic, 418 miles S.E. of Taris, by tho roail through 
Lyons and Grenoble. It is nn ill-built and much decayed 
town, W’ith a population of 8018. There are a college, 
tribunal of first instance, several (dmrehes, one of which 
is of the reformed religion, a seminary, 
a museum, and a theatre in the town. 
The most remarkable buildings art* tho 
cathedral, which contains tho mausohMim 
of tlic Due do Losdigull*res, and the 
town-hall. Coarse cloth, calico, serge, 
hats, ami cutlery arc manufactured, and 
the trade of the town is in these articles, 
and in grain, fruit, cattle, and wool. 
Kear the town is tbo Lake of I’tdhoticrs, 
in which tbi'ic is u iloatiiig island. 

GAPES, a di.'-ensu often fatal to 
barn-door fowls. It is thus named be¬ 
cause lliB binls aJTceted constantly open 
their inontbs, as if making an effort to 
exclude something from their throat. It 
is caused by tho prcsenco of a small 
llircad-like worm (^Fasciola truahealii) 
in the trachea or windpipe. Tho speedi¬ 
est euro is to tlirust nil oiled feather 
quickly into tho windpipe, and to dis¬ 
lodge the entozoAD, which is then congbed 
up. Epsom salts, or urine mixed with 
the food, is also used as a cure. 

GAR'ANCIN, a red dyo obtained 
from the root of madder (^Fnbia tinctnrin) by treating it 
w'ith concentrated sulpliuric acid. It forms a reddish- 
brown powder, and was imported in enormous quantities 
for dyi'ing, especially for turkey-red goods. Tho active 
principle is alizarin. This colour, on wliich the sulphuric 
acid df/(‘s not act, is now obtained artificially from autbra- 
cone derived from coal tar, and is therefore one of the 
(‘xtensive scries of colours now obtained from that source. 
The artificial alizarin exceeds tbe natural product in beauty 
of colour, and in giving several new shades. The import of 
garancin is now trifling, and thousands of acres hitherto 
devoted to the growth of madder are diverted to other 
crops. See Amzautk. 

GARCZK'ZA. See Mangostkex. 

GARD. a department in the south of France formed 
out of portions of Bas Languedoc. It is bounded N.W. 
and N. by Loz^ro and Ardfeclic, E. aud S.E. by Vauclnso 
and Bcuchcs-du-Ilbonc, S. by tbe Mediterranean, S.W. 
and W. by lldrault and Aveyron. Tlie form of the depart¬ 
ment is irregular; its greatest length from K. to W. ia 
70 miles, from N. to S. 72 miles. Tho area is 2268 
square miles, and the population 416,02(1. A large 
proportion of the inlmbitanis are Protestants, wiio have 
conslstorial churches in all tho principal towns of the 
department. 

Tho noiili-wcbtern part of the department is occupied 
by tbe branches of the Uevennes, of which the principal 
ridge is for the most part beyond the bonndory of tli» 
department. From this part tho face of tho country 
gradually dcclinns to tho south-east, in which direction the 
principal rivers flow to tbe Rh6nc and tho Mediterranean* 
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Till) coast and tlie lower banks of tlio Rhone are lined 
with dtangSy or pools, of considcralile siisc. 

The princip/il rivers are~~the Rhone, wliicli bounds the 
department on the east, and its tributaries from the li^ht 
bank, namely, the Ardbche; the Ceze, which drains the 
north of the department j the Card, which gives nnmo to 
tJic department, drains its central districts, and falls into 
the Rhone a littlo above Ilcuncairi;: it is formed by tlio 
junction of throe streams which rise in tho Oi'vonnes, in 
the department of Lf»z{?ri*, and ni-e dhilinguislied by llic 
names Gai'dou d'AIais, Oardnn d'Andiizc, and Gardou dc 
MiauleL These rivers all rise in tlic Cevennes; llioy are 
Kubjoct tdinundations, which sometimes cause great ravages. 
The Vidourle Rows south from its source near Li5 Vigan 
into tho dtnng of Mauguio, iu tho adjacent dep.irtmcnt of 
ilcrault. The Vistre, which tlows near Ninies, and the 
Rhosny, which flows near Aymarguos, unite and serve as 
feeders to the Radello Canal. 'L'hc Ilcrault and some of 
its tributoiies, aud also the Dourbie, an atllucnt of the 
Tarn, have their sources in tlic dopnrtincnt. Of these 
rivers only tho Rliono and the Avdeohe are navigable. 

Tlic dejairtinent i.s travel seil liy a navigable canal from 
the Rhone at Rcauc.'iire to Aiguesinortes, the. p]Inei])al 
town in tlic soutli of llie (Icp.artment, which communicates 
with the ^ledilenauean hy the Grande Rubinc Canal and 
the Grau (a harbour formed by dykes niiining into the sea), 
and by the Rndellc Canal with the Canal dcs I'ltangs, wliich 
last joins tho Canal du ^lidi at Cette. Tiiere is another 
braiich-caiiul, that of Ihxirgidou, from Aiguesniortes to tho 
cunul of Sylverdal, hy which the navigaliuu of the must 
western Imuich of the Rliono is fucilitati'd. Tlio length of 
canal navigation in tho dop.artment is ubuut bU miles. There 
is also good railway accommodation. 

Important iron, coal, dnd silver lead mines are W'urked. 
Silver, copper, and culainino arc found; Imt the working 
of the mines has been abandoned. Sulplmte of iron, inun> 
ganese, kaolin, aiitiuiony, fullers* and ]H>tler8* clay, plaster 
of Paris, building stone, &e., arc also found. 

Tho air in this department is luanmonly mild; but in 
Mimdi and April considerable changes of tomporaturo arc 
experienced witliin the twenty-four hours. In June, July, 
and August the heat is very great, the ma.\nnnni beiu, 
yi)®C''Fahr. The dojiartnicnt is scourged hy the wind 
called mislraly and, when this docs nut blow, by clouds 
of mosquitoes during the but weather. Tiie autumn is 
usually dry aud cool. The greatest cold is commonly at 
tho end of December. 

Besides wheat tlio other grains cultivated are oats, rye, 
barley, maize, millet, and buckwheat. Lentils, pease, and 
potatoes ai‘e grown; hut tiio mmn suiiport of the peasantry 
arc chestnuts, of which Immeuse quantities of excellent 
quality are produced on the slopes of the Cevennes. The 
vine is extensively cultivated all througli the department, 
which yields Annually about 27.0()(),()()() gallons of good 
strong wine, ono-fourth of which is consumed ut home, 
one-sixth is distilled into brandy, and the remainder is 
exported through Cette, chiefly for tho purpose of mixi 
with the poorer wines of more northern departments. The 
olive, too, is carefully cultivated in sheltered spots, and on 
tho southern slopes of the lulls; the oil of the department 
is in high repute. The cultivation of the mulberry, which 
here becomes a large and beautiful tree, is very extensiva 
Cherries, apricots, pcaclies, figs, pomegranates, &u., are 
abundantly produced. Indeed tlic ^ief agricultural wealth 
of the department consists iu its wines, oil, silk, and 
delicious fruits. Mediciual herbs, madder, and other dye- 
stufTs are grown. 

Only a small number of oxen are reared; but sheep are 
numerous, and their wool is very fine. The hor.M*H are 
small, but vigorous and lively. Among tho wild animals 
are wolves, foxes, otters, beavers, eagles, vultures, wild 
ducks, ortolans, red partridges, storks, bustards, &c. 


Tho industrial jiroducts of tlie department 01*6 varied 
md Important. Tlic principal ate silk textures of all 
kinds, tije chief scat of which is Mimes; cashmere shawls, 
•nadp of a mixture of Tiiict wool, silk, and cotton; silk 
lid cotton Jiosicry of every description; table-covers, 
carpets, &.C. ; woollen clotli, swanskins, blankets, shoo and 
love leather; silk lints; ribbons and gloves; non, steam 
inuehincry, wine casks; pottery, tiles, and bricks; glass, 
paper, cards; n.ails, plaster, and lime; cotton and woulleu 
yam; salt, sudiu Tho commerce of the dcpartinciit con¬ 
sists of the various products already mentioned. 

Tho <lepartini‘iit is divided into four arrondissements— 
Kim I .s, which contains the chief town, Alois, Uzbs, and 
Lo Vigan. Tlic aiitiqnilie.s in th(^ department belong prin¬ 
cipally to the Roman period. Tlio most important are tho 
uui])htlicatic al Kltues uiul the J* 0 Ht de Gard, Tiio latter 
is an aqueduct, and onu of the must splendid relics of tlio 
Roman ])()iY('r, built over tho (iardon, uhout lU miles north¬ 
east of Kiincs. After the decline of tlic Roman power tho 
Vandals, Visigoths, Saracens, and rrunks successively 
poNSCssed (his dcpailnient. 

GARDA, IRAKIS OF (tiio .'indent /ienacMn), the 
largest of the Italiuu lakes, lies hclwccn tho provuioes of 
Brusciu and Vcroiuu Its southern coast belongs to the 
provinee. of Mautna, and its northern extremity enters 
the territory of Trent in the Tyrol. Its Icngtii is about 
8& miles, and Its greatest breadth in its suullieru part is 
11 miles, hut at the northern end it is not 3 miles wide. 
It receives at its nortliern extremity the river Sait'a and 
several otlicr streams. 'Die ijiliucio issmu from its south¬ 
east exticmity hy the fortress of Pcsehienu Some ac¬ 
count of the teirltory along the banks of this lake is given 
inuli'r IluKsi'iA uml Vkhuna. The lake has some small 
islands near its west coast, its waters have a dark bluo 
colour, and It contains llsli in great variety, which fonn 
an iniporlant article of trade, lu summer, from tho molt¬ 
ing of the Alpine snows, it rises 4 or 5 feet, and like all 
similar inland watuis is subject to violent storms. 

GARDE NATIONAliE. During the French Revolu¬ 
tion of 1781) this celebrated citizen army was formed by 
the leaders of the Revolution without consulting tho govern¬ 
ment. It numbered in the first instance 4K,(iU0 burghers 
of Paris, and was named tho Parisian militia; Lafayotto 
was cliosen commandant. In a short time citizen troo])H 
were organized in every important town of France, and tho 
entire force nundiercd mure tiiun 800,000. Tho National 
Guard generally proved to ho the defenders of order through 
the course of tho Revolution, ruscuing the royal family ou 
the lllh of Octulier, 178D; firmly wdlhstaudiug the more 
violent insniTeclioiiibts for some months after; faithful to 
the Couventiou in 1704; and aiding in taking away the 
arms from an excited mob hi 1705. But occasionally 
swelling from this course, wo find it in the early part of 
1704 among the most devoted adherents of Robespieno; 
aud in 1795 going to tho opposite extreme, and becoming 
royalist in it.s feelings, and rebelling against Convention; 
but in this last excess they were defeated by a small body 
of the regular troops under Barros and NaiKilcon. Tlio 
latter declined the ofifer of the command of the National 
Guard wliich w.is made him by Robespierre. 

By a decree issued by Napoleon 1. ou 23rd September, 
1805, every man in good health, and between tlie ages of 
twenty-one and sixty, was required to serve in the National 
Guard, and tho oflicers were named hy the emperor. Dur¬ 
ing the Revolution of 1830 the inembers of this body were 
aiuong the most formidable opponents of Charles X., who 
had attempted to dissolve the force. In that year it was 
re-established under I^ouis niilipiK?, with Lafayette as 
commander-in-chief. In tho critii ul period of 1818 tho 
Paris guard joined, tho revolutionists, and helped to put 
an end to the Orleans dynasty. Iu 1852 the Garde Na- 
rionalo was d'bsolvcd aud reorganized on a more mUitory 
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4)asi8 m a part of tbc departments only. The emperor 
selected the officers^ and exorcised discretionary powers us 
to llio formation or dissolution of any part of the force. 
For fear, however, of placiiij; arms in llici ])nnds of the 
people, the drill and equipment of tlic National Guard wero 
much ne^rlectcd during the second empire, and when the 
country was invaded by the Gcnnaiis in 1870 the force 
was eompanitively useless. Great excesses were also coni- 
milled by portions of it during I he siege of Paris, and the 
•ostabllshmcnt of the Cnnmiuiu* was due in a gnsat mensnro 
to the counsels of its mure turbulent members. In llio 
settlement of llm militaiy system of France in 1872 the 
National Guard was entirely aholislied. 

GARDEN. A garden, ns distinguished from a farm, 
is a piece of ground designed for the cultivation of plants 
not actually iiidispcnsahlc to man for fond. 

The jKissession of a ^rdvii is one of tlie earliest indica¬ 
tions of civilization in man. It may bn fairly eonsidoivd 
that the taste for gardens lias lieen at nil times commen¬ 
surate with the wcaltli of nations generally, their peaceful 
habits, and advance in the social relations of life. 

Tlio first great step that was made liy gardeners to nd- 
rance their art beyond mere mechanieai upernlious was (he 
invention uf glass-houses, in whieh plants might be grown 
in on artificial climate and protected from tlio inclemency 
of the weather. Until this was effected it is obvious that 
the cultivation of exotic plants in Europe, especially its 
northern kingdoms, must have been much circumscribed. 
Mr. Lmidou refers (he invention of greenhouses to Solomon 


these improvements the rapid and uuintermpted e^immu- 
nicalion now existing between all parts of the world has 
placed the plants of various climates within the reach of 
all those who take delight in their cnltivatiou; and another 
important rensrni for the present flourishing condition of 
European gardens may l>e seen in the exteosiou of the 
education of tlio working gardener. Great numbers of 
I gardeners are now well informed in the higher branches 
I of their profession. Instead of trusting to certain empirical 
rules, or to recipes for gardening operations, they make 
j themselves acquainted with the principles upon which their 
operations are conducted; they acquire a knowledge of 
botany and vegetable physiology, and some even add physi¬ 
cal geography, and tlms they place themselves in the only 
I position from which they can securely advance to the im¬ 
provement of their art. 

The restoration of gardens took place among the nobles 
of Italy, and many lino instances of wenltli and taste 
applied to such purpows still remain. Those of Naples, 
l^lorcnce, and Alonza, and especially the Isola Bella, near 
Milan, arc the most remarkable. 

The Dutch, although too much attached to the stifFformal 
style of clipped hedges, straight w'alks, and arcliitectural 
])umlilics, liave always had a groat reputation as gardcniTs. 
‘riicir w'eulth and their commerce with the Capo of Good 
Hope and the East Indies gave them for a while extra¬ 
ordinary advantages over other nations. For a long time the, 
garden of l.eydun was cunsidiu'cd the richest in Europe, 
and there are few that surpass it at the pivse.nt day. Thu 


de Cans, architect and engineer to the elector palatine, and 
w'ho eonstmeted the gardens at lioidelberg in Dil9. Bat 
there is no doubt that buildings of this description claim a 
higher antiquity. The sjiecularia of the Romans were cer¬ 
tainly used for the purpose of forcing roses and some other 
plants, they were essentially groenhuusos, although perhaps 
more like our garden-frames. Greenhouses were in use 
among the Italians in the middle of the sixtecntli century, 
though probably without .irtiruial lieat. If heat was re¬ 
quired it would be supplied by stoves or such other means 
as W’ere used for domestic purposes, liny Siiys that in 
1 (»84 the grcrnhoUKC in the Apothecaries' Garden at Chelsea 
was lieuled by means of embers phieed in a liolc in the 
floor; and it appears from a soctiuii of a gveeuhouse in the 
electoral garden at Mannhehn, given in “ Medicus In¬ 
dex Plantaruin,” that a Gcrnuin stove was used there ns 
late as 1771. We, however, agree with Mr. I/iudon in 
•considering the invention of glass roofs fur greenhouses to 
he an era from which tlie principal p.art of modem improve¬ 
ments takes its date. This happened in 1717. Up to that 
lime the want of light must Lave rendered it impossible to 
employ greenhouses for tlic gi’owlli of plants, either in 
winter or summer; they could only have been hybt*nm- 
tories, rceeptiicleB in which plants might be protected from 
wet or cold during winter, but from wliioli they were trans¬ 
ferred to the open nr a.s soon as the spring became siifli- 
eiently mild. 'Jhe Rubstitntiou of glass roofs, by increasing 
the quantity of light, put it at once in the power of the 
gardener to cultivate perinanenlly in his greenliouso tlioso 
natives of hot countries which are not capable of bearing 
the open air of Europe even during tlic summer. Sineo 
then thci*c lias been a gradual iinprovemeiit in the con¬ 
struction of greenhouses, the object being to supply the 
jdants with ns nearly the, same amount «»f liglit wlu3n under 
the glass roof as they would have had in (be open air. The 
modem invention of curvilinear iron roofs luas aecomplislied 


rage for tulip bulbs among the Dutch reached the height of 
a passion in the seventeenth ceulnry. Fabulous prices wern 
given for r.arc varieties. T)i« Dutch arc still the great bulb 
gi*owers of tlic world. 

In Bclginm there arc small pnfdic gardens, both at Ant¬ 
werp and Ghent, and one of the flnnst in Eumpe is at 
Bruss(‘ls. It contains a range of hothouses 400 feet long, 
omamenleil with a rutnnda and porticoes, and an extensive 
collection of plants. 

Among the German princes a taste for gardening has 
grown up in a degree unknown in any other country except 
among the English. The most remarkable gardens are 
tiiosc of Munich, Biu'lin, and Vicninu 

llivalling these are llie gardens of St. Petersburg, founded 
by the late Emperor Alexander on Apothecaries' Island in 
the Neva. In a country with such a climate as Russia 
gardening can hardly exist except under glass roofs, and it 
is necessary to call in aid all the rroourccs of art in order 
to overcome the diniimlties of nature. It Is not surprising, 
then, that in this situation the glass-houses should exceed 
in extent those of all otlier ]»arts of Europe. Altogether 
there are 8(124 feet of such buildings, forming a double 
parallelogram, the princip.il sides of which arc 700 feet 
long and from 20 to 80 feet w'idc. Tlic middle range is 
40 feet high in the centre. 

In France gardening has never been in a very flonriahing 
condition. It is true Hunt great quantities of vegetables are 
raised for the market, llmt the fruits of France are justly 
celebrated for tbelr excellence, and the flower-markets of 
Paris are well suppluMl; it is also true tliat numerous 
cxoeHent works on gardening have been written in Franci*. 
in (lowers their taste is more tliat of the Romans than of 
other European nations, for they are contented with a few 
showy kinds of sweet-smelling flowers, especially roses. 
I'hn Jardin dcs Planles at Paris, which is the largest of the 
public ostablishmeiits in France to which the name of gar- 


this end in a most remarkable degree; for they substitute 
an obstruction to light amounting to only or for a 
loss equi\alent to \ or even -J-. 

The niudc of heating such houses is usually by fnniapi s 
and flues, but it is ofHm now done by steam, or by hot 
w'flter led through the liouso in tnbe.s, or by hot air ad¬ 
mitted into the atmosphere of the house. In addition to 


(irn projierly apjilies, is not nn exception to this statement, 
so far ns the plants it contnins aro concomed; and there 
are few judges who would assign to it a place among 
the first class of European gardens. 

The Royal Botanic Gardens at Kew, 7 miles from Lon¬ 
don, contain the largest and most choice collection of plants, 
both native and exotic, in England. They have been 
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arranged with great skill and cnro. The Iiotliouscs and con- 
servaterics arc very samcronH. There are also a pulin-liouse, 
o<)2 feet l>y 100, and 60 foot high, two grccnhuu.se8 iiCiarly 
as large, and a museum. The gardens extend over about 
75 acres, and the pleasure gi'oundK conneclud with them to 
240 acres. Tlic cxpeiK^-e of the gardens is defrayed out of 
the public pui*8e, and a very liberal iiianag<’iiieiit bus for 
many years been pursued. 

The Royal Horticultural Society was established in 180K, 
and possessed a largo experimental garden at Chiswick till 
the year 1860, when it was replaced by a new garden at 
Kensington Goi’e, at a cost of £100,000. The early progress 
of the soacty was very rapid and its usefulness great, but 
during its later yc^rs at Chiswick it somewhat degenerated, 
and it was a failure at Kensington. A very successful 
^establishment of a nearly similar kind is the Rnyal Society's 
Jtutanio Garden, which occupies the inner circle, uu area of 
18 acres, in Ib'gmit’H Park, It has a vciy spacious con- 
sermtory, greenhouses, and an excellent cullccUon of plant,**. 

The Botanic Garden of Kdinburgh is one of tlic Hne.st 
and host managed in Europe. It consists of 16 acres, de¬ 
lightfully situated, and includes everything that can he 
reejuired for the purposes of teaching. Tlic houses arc 
Tomurkahly good, and tlio licaitiiy condition of the plants 
desen'ing of all praise. It is particulaily celebrated hir its 
beautiful Rpeciiiiens of heatlis. Besides these, there arc 
botanic gardens at Dublin, Glasgow, Liverpool, Cambridge, 
and Oxford; tine public gardens in Sheflicld, MancheRtcr, 
Birmingham, and other large towns; and a garden at Chel¬ 
sea belonging lo tho Apotlicearies’ Company, who maintain 
it for thu use of medical students of tlie London schools. 
Horticultural societies now exist in .almost all the towns 
and in many of the villages and rural districts of Britain. 
They have done much to promote* the growth of flowers, 
fruit, and vegetables, and have also fost<‘ved u tuslo for 
gardening among thu humbler clu’^sos. There are many 
rose societies, more particularly in the south of England, 
specially devoted to the cultivation of the garden rose; 
and their exhibitions are always among tlie favourite fdtos 
of tho ncighbouj'iiood. A considerable professional clement 
enters into the National Rose Society, and into tho niagni- 
llccnt yearly rose show at the Crystal Puhuru, when thu 
wholo vast nave is full of the flowers. As a result the 
I’osc has been of late years brought to a perfection hitliurlu 
not dreamed of. 

GARDEN HUSB^n>RY is n branch of hortieul- 
turo tho object of whiefP^ to raiau fruits, vegetables, and 
seeds for profit on a smaller extent of ground than is usu¬ 
ally occupied for tho purpose of agriculture. 

Tiie bust examples of this kind of industry are found 
among the m.arkGt-gardcners near populous towns, jiarti- 
culorly London, Paiis, and Amslcvdam. By the ajiplica- 
tioD of much inoimal labour, and uu abundant supply of 
manure, they greatly uccclcrate tho growth of vegetables. 

Tho market-gardens near London have a soil which is a 
moist alluvial loam, deposited from repeated overflowings 
of tho Thames, whicli arc now' prevented by banks or dykes. 
Tho gardener’s year properly begins in iiiiiuinn, when the 
land is dug, or rather trenched, and well manured. Vari¬ 
ous vegetables which will bo required in winter arc then 
sown, and especially those which are to produce jdunts to 
bo set out in spring; spin.aeh, onions, radishes, and winter 
salads ore sowm, and when the weather is severe arc pro¬ 
tected by a slight cov<*ring of straw’ or mats. In February 
tho cauliflowers, winch have been raised in frames or under 
hand’glaHses, are planted ouL 'i'lin cabbage plants are 
pricked out. Tbc. radishes, onions, and salads are sent to 
market os soon us they arc of sullicicnt size, and sugar- 
loaf cabbages suecued Ihcin. A« tho cmiliflow'ors art* taken 
off they are succeeded by endive and celeiy, and tlio sann* 
is the case with tho cabbages. Tims tluTO is a constant 
succession of vegetables, without respite lo thu gi'ound. 


The principle on which the gardens arc cultivated is that 
of forcing vegetation by means of an abnndant supply of 
dung, cuiistout lillugu. and occasional watering. The wholo 
surface is c.onvcrtcd into a species of hotbed, and crop 
succeeds crop witii a rapidity which is truly astonishing. 
Those vegetables wliich arrive at a markutablo state, iu tho 
IcjLst time ai-c always tlio most profitable, and those also 
for which thei-c is a constant demand at all times of tho 
year, V’itli an abundant supply of manure, the murket- 
'ardeiiers have no fear of exhausliug the soil; and dis- 
imilor vegetables may grow together on llio same gronml. 
Raspberries, goowbcrrics, and euiTants are planted in the 
rows bclw'eon fruit tree.s, *.vhich rows being 30 or 40 feet 
apart leave anqdc room for vegetables. The market gar- 
d<*ners near I^omloii do not raise m.any jicasc or beans, ex¬ 
cept such as arc forced and require glass frames to protect 
them. Tile chief supply of petiso iu tho season comes from 
a greater distanui*, and is the pi-oduee of whole fields sown 
f(»r that purpose by the farmers within a moderate distance 
of Txmdon. 

A garden .slioulJ alw’ays be laid out in a regular form, 
with naiTOW parallel beds, and patlis between them. Ono 
or more roads, of snfHcicnt width to allow a cart to pa.s8, 
should intersect those beds at right angles, for the conveni¬ 
ence of bringing manme and taking olF the produce. TIio 
beds bliould not be above 0 feet wide, so that a person may 
easily pull up weeds or gather the vegetables without tread¬ 
ing upon the beds. For early plants, and tliose wliicli are 
used in winter and require to bo protected from frost, nar¬ 
row beds are made lying in a dircuLiuii cast and west, and 
sloping towards tlio south, with the north side raised higli, 
BO that their surface forms an angle of twenty or tliirty 
dep-ces with tJio horizon. In very frosty weather these 
beds arc covered with mats or loose straw. 

An abundant supply of manure is indispensable In a 
market-garden, and this cau generally be obtained in largo 
towns at a trifling expense. The neighbourhood of a town 
is therefore a favourable cireninstaucu towards the produc¬ 
tion of the crop AS well as its sale. 

In some agricultural districts it is the cuKtom fur the 
labourers to plant turnips in their goi'dcns in NoYemb<‘r, iu 
order to obtain tin*, seed in time for sowing in tho next y**ar. 
An industrious e.ottagcr, witliont losing any time, with the 
help of his wife and children, may much increase his com¬ 
forts in this manner, while at tlic same time he tiains his 
children to liabits of industry. To no class of men would 
a knowledge of garden husbandr)’ be more useful. 

Many ]>hins have been proposed for the distribution of 
the crops in a cottage gurdi-n, Imt none, of them arc snitod 
to every situation. Much d< pt*nds on the nature of the 
soil, which nmv 1 m* hetlur snituii to one kind of pro<luee 
than unotlier. and also to the demand for any peculiar class 
of vcg(*t{ibh‘s. TIh! praeliei* of the market-gardeners may 
be examined witli ndvantoae; and long experience, with 
the lust of profit, will lay down better practical rules than 
the most plausible tlieories. 

An alhit nielli of land Buuh as is now very frequently rented 
by agricultural labouiers maybe cultivated to great advan¬ 
tage by applying judiciously the general principles of garden 
liusbniuliy. There arc few cottages which have not nli’eady 
attached to them a smull gzirden of a few perches, in w hicli 
common vegetables, sueli as rablwges, onions, and early 
potatoes, are raised. But the n*niaindcr of tlic allotment 
bluuild he eultivated on a rcpflar plan, as a farm in minia¬ 
ture, N\illi this diirurcnce, that all the operations sliould bo 
pcrfiinncd with tin* miuutu attention of a gardener. I'ota- 
tocN and wlu'ot, if the soil is not too liirlit for the latter, 
or rye, in very sandy soils, will ho tho principal cro]»8, being 
immciliatuly ncccswiry to the support of tho family. Largo 
gardens connected with gentlemen’s seats are generally 
divided into tlie <fepartm<*nts of flower, fruit, and kitchen 
garduii. A xtall, eitliur of brick or stone, is the best 
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iiu luhurey as wall-trees can b« trained «i>on it. Nurseries 
art* pirdcns devoted to tlio racing of young plants, trees, 
herbs, and garden seeds. 

GARDENIA, a genus of plants belonging to tlio tri])o 
Cinchoiiein, and order Ruin Ainc^i:. Oardenia vampanvlata^ 
u shrub from 6 to 20 feet in lu'iglit, is a nativ<! of Sikkim, 
Assam, Chittagong, and IVgii. Tiio berry is about the siz(5 
of a golden pippin a])ple, uinl is pinploycd by the natives of 
India us a cutliurtic and autlielminlic. Curdenia urhorea 
is a native of the Kast Indii's. Tho fruit is eaten by the 
iiulivus of Induu It is ono of the most heantifiil species 
of the genus, and deserves a ])laco in every eolleclion. By 
Hooker it is cuusldcTcd tu bo the same as Uardciiut 
f/ummijt:ra. Gardciua luvida is a native of India and 
Burma. A fragrant resin is otitained from the tree?, 
wiiieh is usjifuJ in iiosjulals, as it keeps away flies from 
fiures on account of its strong aroinru O'ardtuuajlorida is 
H native of Japan and Cljiiia with very strongly scented 
flowers. Tlie orange pulp of the fruit is used as a dye. 

Theic are about sixty spcele.s of Gardenia, which all hear 
elegant sweet-scentnd flowers. They thrive best in a inix- 
tmo of loam, pi'ot, and sand. Under the name of Cape 
jasmines, doubled-llowcrcd varieties of (iardmiu ^fiorUla 
and Gardenia radicans arc extensively cultivated. 'I'heir 
flowers are very fragrant, and iho best way of getting 
tlicm to bloom frindy is to set them in a close frame with 
a gentle l)ottom heat in the spring. In tluMvintcr 11)(>y 
may bo placed in the greenhouse. Tliey may be iiicrcjised 
by cuttiug.4. 

GARDINER, STEPHEN, a celehratcd Kiiglhli ])re- 
latu, was believed to bo the illegitimate son of Dr. Wood- 
villc, bishop of Siilihbury, w'ho, being brotljer to Klizabeth, 
Kdward IV.’s queen, was also related to Henry VIll. He 
was born nt Bury 8t. Edmund’s in 14HJ, and studied at 
'i'rinit}" Hall, Cambridge. Through his intimacy w'itb the 
Duke of Norfolk, while master of Trinity Hall, ho lueaiiie 
secretai-y to Wolscy, and was thus introduced to tho king, 
who rapidly took him into favour. Dr. Stcvciis (as Gar¬ 
diner at this time was u.sual1y called') was sunt to Italy in 
1527 to pvocuru tlio pope’s consent to the divorce of Cuth- 
nrine of Aiugon. In this lie failed. He showed policy, 
however, by promoting tho intcrebls of Wolsey us a can¬ 
didate for tlic pa}>al throne. He >v;is recalled from Rome 
to manage the 2 )roc(!.ss for the divorce. He W'as then made 
secretary of state, and liaving in the spring of 15111 been 
further advanced to the arclidcacoury of Leicester, avus in¬ 
stalled Bishop of Winchester in tiie following November. 
After some time spent in embassies to France and Ger¬ 
many, he entirely engaged in opjiosition to such measuies 
as were intended to procure a religious i*eformation in Eng¬ 
land. in 1538 he promoted the Act of tho Six Articles, 
and urged its subsequent cufurccinent. Tho deeliuo of 
Oromweirs poAver tended to tho increase of Gardiner’s. 
They had been at the Kuine time in the service of Wolscy, 
and now stood in direct opposition to each other. After 
Oromw’ell’s execution in 1510 Gardiner used all possible 
means to obtain tho kings favour, and did not hesltato to 
aid him in the business of tlic divorce from Anne of Cloves. 
Still Henry did not wholly tinst him. Cramner enjoyed tho 
king's frionduhip, and in consequence, when Gardiner and 
the Catholic party attempted to convict Cranmer of heresy, 
tho conspiracy sigually failed. His next attempt w’os ngaiust 
Queen Catharine Parr, who favoured tho mformers, and 
had thus offended the yaclllating king. But at tlie very 
time she was to bo arrestod she acted with such tact and 
courage that she coinplotely turned her husband's mind, 
and from that day Gardiner lost the royal favour. Wiien 
Edward VI. ascended the throne Gardiner condemned 
strongly tl^o religious clianges then mode, Avhich were 
all in favour of the advancing Refonimtion. He was ac¬ 
cordingly imprisoned in tho Fleet Prisun, and remained 
tlicro till the amnesty, Avliicli Avas passed the year after 


Edward’s accession, relieved him. But he was again 
arre.sfed on account of a sermon pi*cached on St. Poter’s 
Day, 1518, and imprisoned in tlie Tower. After various 
conferences, and his refusal to sign tho orticlcs submitted 
to him, ho was depriA'cd of hia bishopric, and loft in prison 
until Mary cutno to tho throuo in 1553. His biKhopric 
AA'os then rcstorod to him, he was made cliancellor, and tho 
national affairs Averc inlrustcd to his guidance. His power 
biHMime scarcely less than Wol.'iey's h^ boon. Hoav it was 
used in persecution of tbo reformers is Avell kuoAvn. llo 
died on the 121]i of November, 1555. 

GARE FOWL. See Auk. 

GARFIELD, JAMES ABRAM, President of tho 
United States, AA'as born tlie H)th November, 1831, at a 
small vill.'ige culled Orange, in the north-eastern part of 
Cuyahoga County, Ohio—a village at that time of hut a 
fov sexiio inhabitants. His father died when young James 
Abram was but tlirce yoai's old, and liis mother, left with 
two sons and two dauglitcrs, passed Ihrongh extraordinary 
struggles and priA'ations. She guA'c her children the best 
rudimentary education possible under tho circumstances, 
Imt at an early ago they had to leave the village to assist 
on tlio fann. James Abram did bu at ten ^uars old, bub 
he bad imbibed a btrong taste for learning, and being gifted 
with rcmurkuldo precocity, his spare time avus utilized in 
the eager pi*osefution of study. With fair licalth and a 
sturdy frame, ho could do a man’s work at tho ago of bix- 
teen, and like his great predecessor, Abraham Lincoln, ho 
earned his own living from tho very first. Ilis earliest 
occuputiou Avas ns driver and then bouimnn on the Penn¬ 
sylvania and Ohio Canal. He had a burning passion to go 
to sen, and canal life had tho fascination of being the first 
stiqi towards nautical adventure. lllncbS put au end to 
this cmploymuul, and on rccuA’cring ho aa'os persuaded by 
Ids mother to attend the Keininary at Geauga, where his 
education avus ste.idily advanced, and Avhere ho learned tho 
Greek and l^atin laugn.'igcs. To Im able to gratify an 
i\)satiablo thirst for study by tho purcha.su of some books, 
he di\'idcd his vai^utiou time Ixdween teaching children at 
their homes and earning a fcAV dollars as an extra harvest 
hand. He afterwards studied under Professor Hopkins at 
Williams College,'Avliere he graduated in 1853. Ho then 
became professor of ancient langu.agrs and English literature 
at Hiram College, which was funded by a sect known as 
CumpbellUea, or tho “ Disciples of Christ,” who, wliilo 
they believe in tlie New Testament, protest against impos¬ 
ing as a condition of church fteinbership any human 
furjiiula of divine truth. In connection Avith this body he 
became popular us a prcnclicr, and engaged in public con¬ 
troversy with a lecturer who sought tu ovcrthiuvir tho Bible 
with the revelations of geology. Ho was also a very suc¬ 
cessful teacher, coinmuuicating to his pupils some of his 
own resistless energy, and attiacting their warm regard 
and admiration. 

His first Appearanco in political life was in 1850, when 
ho spoke ill favour of General Fremont, tbo republican 
candidato for tho presidency, and agiunst the democrat 
candidate, who, however, was subsequently elected. In 
1853 he was elected a senator of the state legislature, and 
hero at onco headed a ji.irty determined to mako no fol- 
lowship or compromise with slavcjry on any terms whatever. 
In 18U0 Abraham Lincoln was elected president, in the 
spring of 1861 tho southern states seceded, and in July of 
the same year the northern volunteers were defeated at 
Bull Run. A short time afterwords Mr. Garfield raised 
the 42nd Bcgiinent of Ohio Voluntoei's, of which he was 
made colonel and despatched to Eastern Kentucky, where 
with his own rogimeut, in conjunction with the 40tli Ohio 
Regiment, lie defeated lluinphrey Marshall, and thus won 
the first sub.stantial succesa in the groat war of liberation. 
He commanded die 20th Brigade under Buell at Shiloh, 
Avbcu the timely arrival of BuelPs army enabled Grant to 
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turn tlift lido of battle and win an important victory. In 
while acting as chief of tho stniTto General Hosen- 
cranz, he organized an intolligciioo department, or Imrcnu 
of military information, and persuaded his chief, in spite of 
the opposition of tho seventeen principal ofllccrs of tho 
army, to enter npon the very successful Tullahoma cam¬ 
paign. He was promoted to tho rank of major-geueral for 
gallant and meritorious services nt the buttle of (yhicku- 
inauga, in which by his advice tlie broken fortunes of the 
day wore in great part restored, and the anny of the Cum¬ 
berland saved from destruction. Genenil Garfield had in 
the meantime been elected to represent his native state in 
congress,*and the cabinet nt Washington was at this lime 
esorely in need of men who really knew' tho requirements of 
tho army. At the urgent request of President Lincoln, 
therefore, Garfield gave up active service in tl»e field for tho 
duties of iiis seat in congress, which he continued to bold 
uutil raised to tlie prosi<ientiai eliair. 

TJj)on entering the House he w’as naturally assigned to 
the committee of military affairs, and from tho chairman¬ 
ship of this committee he passed in 1 KfiU to the head of 
the committee on banking and currenev. Ho also did 
very valnubln work iu connection with tl>e ninth census 
(1870), and in 1872 ho wjis promoted to the chair of the 
commiUeo of appropriations, wlneh superintends the ex- 
penditnro of tho government. Ho enjoyed tlic faculty of 
being always ublo to express liiiiiself in a very abic and 
ilucnt manner, at all times enmmanding nttcntioTi, and 
often rising to oloqucnco of no small ^tower. Ho was 
frequently called in to aid republican candidates at tlio 
hustings by his speeches; and his command id persuasivo 
utterance was also exhibited in tlio i-onrts, wliere bo 
held his first important brief us ii lawyer in 18(18, hav¬ 
ing studied law duiing his luiurs t»f leisure in tho tiidd 
during the civil war. He strongly uplield tlio rights of 
the freed negroes, and resisted every attempt to place 
them upon a lower level than tho white citizens of the 
republic. On questions of finance he took a resolute stand 
upon sound commereial pnm’.iples, and vohcinontly pro¬ 
tested against the delay in returning to specie 1 ^ 3^101118 
after tho war. Ho considered, however, that to a certain 
extent protective duties wero indispensable hi a country 
like tlie United Stales, tliough professing a great ad¬ 
miration for free-trade (loolrIne.s in tlie abstract. In 
the forty-fifth congress ho was the recognized leader of 
the republican party, oud opprtsed tho demoeratie majority 
of the House with rAiurkable boldness, judgment, and 
eloquence. After holding this position for two years he was 
unanimously elected by tho republican delegates for Ohio 
to a seat in tho senate; but before taking bis idaee the 
republican convention was held, and ho became a candidate 
for ilia presidency, standing against and ultimately defi'at- 
xng the democratic candidate. General Hancock. 

General Garfield look office iu Iklarcli, 1881, and nt 
once assumed a bold and indepemlent position 011 the 
question of civil service appointments, a field presenting 
great room for reform. Both General Grant and Mr. 
Hayes had attempted to oppose the evils of the admittedly 
cornipt system which prevailed, hut had been powerless to 
provide an effectual remedy. General Garfiidd achieved 
something, and gave evidence of his dcterminatioTi in the 
matter by appointing ns collector of niatoms for New York 
A person whom he considered most fitting, in opposition 
to the nominee system. The president, however, lost his 
life as Hie penalty of his public spirit; for on the 2ud 
July ho was sliut by ono Guitenu, a disappointed placc- 
Imntcr, in tho railway station nt Washington. After 
lingering for sevei'ol weeks in great pain be died on the 
20th September, 1881. General Garfield wan compara¬ 
tively a poor man, and X7U,000 was at onco raised by the 
people of tlie United States fur tho benefit of his widow 
And family. 


GAB«FISH (Old English //or, a dart) is tho name 
given to certain fishes, specicH of the genu.n Belono, from 
the fact that they have buth jaws produced into a long 
slender lieuk. Both jaws are armed with teeth. When 
these fishes are young the jaws are short; the upper jaw 
docs not lengtlicii a.H quickly as the lower jaw, so that dur- 
ing growth the latter is much longer than the upper jaw. 
The Common Gar-fish (^lidone f»«/yr/rw) is found iii 
abundance on tho British coasts, often appearing blinul- 
laiicoii‘'ly with shoals of mackiavls. Tlie llesU bus some¬ 
what tlic fiuvour of this latter fish, but is iiot much ealon 
on account of the green colour of the fish’s hones. Tho 
gar-fish sn’inis near the. surfaee; it pre}’8 on small fishes, 
seizing them with its long lieak. This specie.s is usually 
about 2 feet lung, but oilier specie.s of the genus attain a 
length of !> feet. Tlie head and back arc of a dark bluish- 
gi’een cokmr; the nuder surface is silvery wliiti*. Tho 
poctoi’al and ventral fins are small. Tho dorsal fm is 
close to the tail and opposite the aual; all the dorsal and 
anal rn 3 's arc couuected !»y meinbiune. The caudal fiu is 
forked. Tho body is covered with small scales. About 
fifty species of tlie genus Belone are known from tropical 
and temperate si-as. A few S]>ccie8 inhabit rivers. Tlio 
name pir-piko is also given to this genus, and sometimes 
to the lioNV I'lKK (Lejiidosteus). The genus Btdone be¬ 
longs to the ScomhoresociJic, a family of I’hysostomi con¬ 
taining also the Flvjjki Fish (Kxoccctus). 

GAIl'GANICY. See Ti:ai.. 

GAR'GLSS arc liquids used to produeo local effi'Cts in 
the tlirout ajul pharynx, 'riie mode of using them consists 
in taking a small quantity of the gargle into the mouth, 
allowing it to enter the throat, and then, while Imlding tho 
lie/id hack, agitating tho liquid by the expulsion of the 
breath. Witli a little care and practice the liquid can bo 
made to dcsi'cml into the cavity of llie ]>harynx, and even 
to reach llio vocal chords. Gargles arc useful in almost all 
cases of sore throat, seeing tliut they can be adapted to 
cleanse and check ulecrationa, to chock excessive secretion, 
to act n.s stiimilantH to tho mucous mciiibrane, and to allay 
local inflammation. 

In putrescent eases gargles composed of permanganate of 
potash (2 drachms of tlio solution to half a pint of liquid) 
are very useful, and chlorinated soda or sulphurous acid 
is also valuable. Where aatriiigcnls are required the 
alum g.'irgle (alum 2^ driwhms, honey 1 ounce, n>se water 
1 pint), or th.'it of borax (borax 6 druebms, water 1 pint), 
may be tried; while an excellent Btimulnting gargle can bo 
made by adding IdO minims of the tincture of capsicum 
and Tifi miiuins of dilute acetic acid to half a pint of water. 

GAXl'GOYLE* in Gothic archileclnrc, a spout which is 
carried out from parapets in order to discharge the water 
from roofs clear of the wall. Mcdiscval architects, instead 
of having plain projecting pipes for their spouts, covered 
the pipe with a block of stone, and carved it into a grotesque 
character. Angelic, human, and brute forms w’ere made, 
and the water generally spouted through the mouth; 
uceasionnlly in classirul architecture masks of human 
faces replace the UMial lions* heads. Gjurgoyles appear 
to have been first generally used in the Ejirly English style, 
and they were most prominent in that and the Decorated, 
The use of stack pipes to convey away the water has super¬ 
seded the use of gargo 3 ’les, which now remain merely an 
ornaments or parts of a stvlo or characteristic design. 

GARHWAL or TEffil, a native state in political 
relationship with the government of tho Norlh-wcstom 
Provinces, British India. It extends over tho soutli-west- 
ern declivity of the Himalayas, and consists throughout of 
a vast raugc of mountnin.s of enormous height, mtcrmingled 
with several valleys, the drainage of tin* whole ultimately 
finding its way to tho (laiiges. Tho cliicf town is Tchri, 
by which appellation Iho state is fiometimes known. 
During the mutiny of 1867 the rajah rendered valuable 
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assistance to Iho povcmincnt. He died hi 1850 witliout 
lej^itimatc issue, and in aeeurdnuce with tlie terms of tlio 
treaty the slate lapsed to the llritisli |;ovc'rmnrnt; but hi 
consideration of the services of Sudar Slum Sah, Ins eldest 
i]le;;itiinnte son, Bhuwnri Sinli, was allowed to succeed. 
The rajah pays no tribute. 

OABIBAIi'DI, G10SEPPE,nTie of the p;reatcst lieroes 
of modern times, and wlio, with Vielor Kminanuid ami 
Count Oavour, succeeded in making Italy nn independ¬ 
ent kingdom. The liistory of the half-educated sailor 
who, by no aid but that of simple siipiTiority of ehariieter, 
collected to his side a band of followers so devoted to him 
that no service could be tt)o dangerous or too jiainful fur 
them to undertake if he ordered it; who, sun'ounded but 
by n few followers or even hinglc-bandcd, and armed only 
with u cavalry swojd, many limes stood his ground against 
incredible odds; wl»), with a small for<’C of irregular levies, 
chasc'd an ancient dynm>ty, backed up with fleets, forlrcss<*.s, 
and armies, from its kingdom; and who, though a republican, 
forgetful of himself iu his love of liis connti'y at tlie high 
tide of success, handed over bis conquest to his hcrcdilary 
prince, and retired quietly to his farm in n barren islau«l In 
the Mediterranean—seems more like a romam eof tlie middle 
ages than a sober history of a soldiiT of tlic nincteeiilh 
century. But perhaps the most dillicuit j>art of the talc 
to understand is that which describes tlie man as abso¬ 
lutely free from selfish amldlion, fcarb*ss to a fault, yet 
gifted with tt most loving and gentle Jieart, and wiflumt 
the least taint of viudletive pas.sIon. Such a man was 
Garibaldi, and thnmglicut his whole career, wJjatever follies 
or ev<*n crimes may have hc^en eominittcd iu his name, not 
a single act of meanness or deed of cruelty can be traced 
to the patriot liimself. lie was born at Nh'c, 22iid July, 
1807, iu the very room iu ivliieh Massenn, tlnit (nfant gate 
dt la victoire^ first saw the light forty-nine ycais before. 
Though his mother, f<»r whom he had a sincere nflertiun, 
wished him to be a priest, bis nilbctions wore iixed on the 
sea, and in early life he cmbarki'd in his father’s merchant 
vessel, and iu that and other craft made frequent voyages 
to Odessa, Rome, aud Cuiistanthiople. 

(ktming under Maxzini'b intluencc soon after the revolu- 
tionniy movement of 1831, and being compromised in a 
j>Iol at Genoa, be was obliged to go into exile, and at last 
found his way to Rio Janeiro, llcro ho gained liis hrst 
practical experience of war, for ho took service with tlie 
republic of Rio Grande do Sul against Brazil, and passed 
through some of the most romantic and extraordinary 
episodes of his life. It was at this period that ho man'ied 
Anita, wlio ever after was ins faithful companion In all his 
campaigns, until she died from Iho hardships of the (1 Ik> 
astrous ndreat from Romo in IHIO. His sword was next 
drawn in the cause of the republic of Uruguay, when under 
his command the Italian legion rose to high diKtinction. 

In 18*17 Europe ''•jw in a state of revolntiomuy disturb¬ 
ance, and tlio pope ecmed to be on the verge of w'ar with 
Austria. Gaiibuldi oflercd his scn’iccs to liio pontiOT, but 
receiving no dednito reply embarked for Europe. In eoii- 
junctiou with Mazzini he atti-mpted to cairy on the war 
against Austria after Charles Albert had been conipelh'd to 
conclude an armistice in August, 18*18, but this action did 
not meet with success. A few montlis later ho engaged 
in the deh-nco of Rome against the Erench, but after liulding 
out for three months was obliged to retreat, and having 
failed to reacli Venice, which still held out against the enemy, 
and undergoing terrible hardsliips, he surrendered to the Sar¬ 
dinian Carboniori, and though treated with all honour liad 
once more to go into exile. Having crossed the ocean, iic 
settled nt New York os a tallow-chandler, and only came 
back to Europe in 1856. Up to the cIobo of this first 
dolorous episode of 1848-49, Garibaldi bad shown himself 
a patriot ratlicr than a partisan. His first application was 
to a pope, and he had evinced no enmity to kingship. 


On his return he settled on a small fann he had pur¬ 
chased on tliu island ruck of Caprcra,and here he remained 
until 1859, wIkii France and Piedmont look tho field 
against Austria. G.arihaldi took the oath of fealty to 
Victor Emmanuel, and having received the command of 
tho Chas.seurs des Al])es, materially aided in carrying out 
the plan of the campaign. 

Tlie year 18(10 marked the climax of Garibaldi’s succiw, 
and his character was exhibited in its noblest aspect. 
Eolb)wed by u small bami he attacked the kingdom of tho 
Two Sicilies, and rousing the country as ho went, drove 
the royal armies from place to placo niitilhe found himself 
dictator in tlie ea}iitid. The enthusiasm of his followers 
was almost unexamplod; but without taking advnntago 
of it to secure any personal pn.sition or benefit whatever 
he gave over lus conquest to Victor Eminaumd as the 
king of a United Italy, and surrendered his heart’s do- 
sire in giving up the mai'cli on Ruino. Then I'cfasiug all 
honours, he (|uielly retired to tho solitudes of Caprera. In 
the letter aniumncijig his departure on this expeiHtion to 
Vietor Emmanuel, the concluding remarks strikingly illus- 
tr.ato Ilia fntling towards the king. He writes, “ I have 
not acquainted your Majesty with iny project; 1 feared, in 
fact, that with the roveiTueo I feel towards you, you would 
have succeeded in persuading ino to abandon it.” 

I Elected deputy to the chamber, ho took his seat in order 
. to use his influence against tlie cession of Nice to France, 

I and to advocate the claims of his followers as soldiers in 
the Italian army. lie appeared dressed iu his famous 
n'd shirt and gray trousers, over wliicli hung the folds of 
1 the Spaiiish-Aineiican poncho, an ample upper garment of 
I thin white woollen dntli with crimson lining, and was ro- 
I cclved enthusiastically. But tho blunt soldier was little 
1 suited to such an assembly, and after a fierce quarrel with 
' Cavour he withdrew to Capr<‘r:i. 

Urged on by unwise counsels in 1852, Garibaldi made a 
rush for Romo that ended in his seizure by tlio Italian 
troops nt Aspromontc, w’hcn ho was wounded, and a slight 
collision occurred, owing, as the Iuto simply acknowledged, 
to nn unusual want of decision on his part. In 1864 ho 
visited England, and two years later took the field again 
for a short time against Austria. In IHG7 the Italians 
had the humiliation of seeing their favourite defeated at 
Menlaii.a by a combined papal and Erciudi force, when he 
had been induced to make another attempt on Romo by 
tho manmuvTcs of Ratazzi. His last appearance in ae.tiro 
W'arfaro was in the sm'ic.o of the French republic in 1870, 
where, though sliowing much ahility. he did not gain much 
credit or gratitude. Rome had meantime become the 
capital of Italy, and in 1874 he ng:iin took his seat in the 
Italian Parliament, but confined his attention to works of 
public utility. He ardently advocated a new canal for the 
Tiber, which would have eflbctuully drained Rome and pre¬ 
vented the still not uiifrequcnt inundaiionB, nud would havo 
uncovered tho present bed of the river, in which countless 
treasures of antiquity are known to lie. Five years later 
ho visited Rome to lend the influence of his great name to 
tlio cause of the Italia Irndvnta, but his common senso 
and his increasing infirmities soon led him to silently with¬ 
draw himself from the ngilatlon. Ho died at Caprera, 2n<i 
June, 1882, aged sevonty-four. 

As a general Garibaldi had little power of orgnnizatiou, 
but on tlio field of buttle ho w'as an able tactician, and 
would have creditably Imndled an army bad a ready-made 
one, well-armed and trained and led, been placed under bis 
orders. Ho had a suro glance, quick resolution, and prompt 
resource. An inlercstlng life of Garibaldi by Giuseppe 
Guerzoni, one of his intimato followers, was published at 
Florcnoo in 1882. 

GAlt^LIC, a hardy perennial plant with bulbous roots. 
He Candolle, in L’Origino des Plantes CnUivdes, 1883,’* 
comes to the conclusion that this plant was in ancient 
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times found wild in Western Asiu niid Knroj»e» from Tur- 
tnvy to Spain; although at the proseiil day it is doubtful 
whether it occurs truly wild nnywlicro but in Kirghiz and 
Songnria, in tho south-west of Siberhn In gardens it is 
cultivated chlcily on account of its bulbs, whivii are umch 
used in cookery, and occasionally in incdiciiic. 

Garlic Is tlio AlUnm mtik'um of botanists, and Is 
regularly grown for tho inarkel. [Seo Allium.^ For 
tliis purpose, a light tolerably rich soil is selected in a dry 
warm situation. The ground should he well dunged fur 
the crop which prce.t'des gai'Hc, and nut when the garlic Is 
planted, because when this is done the bulbs arc very apt 
to cankeivand to be infested with maggots. Tlie plant is 
propagated by oifshouLs, which it produces annually in con- 
Mderablo numbers, and which are commonly called cloves. 
Tho season of ripeness, which is generally iu the end of 
.July or Angnst, is easily known by the leaves changing 
from giTcn to yellow. At this period the bulbs sliould bo 
taken up aud spread out in the sun to dry, after which 
they may be tied in bunches and kept in a dry house for 
winter use, in the same way as onions. 

GARNET, BBNRY, the bon of a schoolunister at 
Kuttiugham, w'us horn about 105-1. and educuti'd as a 
rnitestttnt at Winchester College, He next became a cor¬ 
rector of tho press in London. Having turned Human 
Catholic, he entered the Society of the Jesuits, and studied 
iu their college at Rome wltii such distinction that in 108G 
ho was appointed to tlie English misbion, and in 1588 
made provincial of llio English Jesuits, llefure the death 
of Queen Elizabeth he had engaged iu treasonable intrigues 
with the King of Sjiain, and to jirotect liiinsclf purchased 
a pardon on the accession of .James I. In September, 
1005, lie undertook a iiilgrimagc lo St. Winifred’s Well, 
in Flfhtshiro, and with him were some of the persons who 
wero seized two months later, at the dispersal (*f tho 
famous “hunting parly,”ns conspirators in the (Juiipowder 
riot. Garnot and another Jesuit, Oldcorne, were arrested 
at llendlip Hall, near Worcester, in one of the secret 
liiding-placcs with which that nianslon abomuled, and were 
conveyed to the Tower of London. Oldeorno was tor¬ 
tured ; Garnet and he were brought secretly and tn-aeber- 
ously together, and their conversation reporlod; and in tho 
end they wero tried, found guilty, and uxcciited. Gurnet 
was banged in May, 1 GOO, in the city of London. Ho took 
no part in the plot, though In: kept the secret guiltily, 
both were considered inartyrb by tlio Catholic Chmcli. 

OAR'NBT-ROCK is a pi'culiar variety of a incta- 
inorpbic rock, almo.st exclusively eompobcd of garnet 
(alumina or iron lime vaiicty iu general) assuelatcd with 
hornblende; it is usually a tough rock of a yellowish-white 
or groenish-wliito colour, In which epidote and culcitc occur 
as accessory inineralK. When smaragdile is pres<‘nt the 
rock passes into eklogiif;, 8nmo other rock.s in which 
garnets are important exinstltucnts are euli/mlte^ whovo they 
are associated with aiigite; and hinziyite^ where they arc 
associated with mica and oligoehibc. As a giuieral rule 
felspars do not occur iu gamet-wcks. 

GAR'NETS are a group of i.somorphona silicates, all 
crystallizing in the isoinetiic systoin, must usually n.s 
rhombic dodeeahedra or as ie^isitetrahedra, and having ns 
bases cither sesquioxides of iron, alumina, chromium, or 
manganese; or protoxides of inui, lime, magnesia, and 
manganese. Their hardness ranges from G‘5 lo 7*f>, and 
their specific gravity from 8*1 to 4*8. 

The chief divisions, according to tho dominant base, 
are—1, alumina-yaructn^ Including almaudine or pre- 
cions garnet, Giios 8 Ui.akit 1 ':, pyropo, spessartito, &c.; 
2, os nndradite, (JoLoriioNiTE, aplome, 

^c,j 8, cArfwjc-^'arwc^*, as ouvarovilc. 

Garnets occur in ctystallino limestone and dolomite, 
gneiss, schist, granite, aud some other varieties of intrusive 
aud metamorpinc rocks. 


The name garnet appears to ho derived from Lat. yran- 
aiu9y grain-like, from tho general rounded fonn, or possibly 
from yranatasy in allusion to the red colour like tlio Bced» 
of the pomogranutc. 

Tho rarhunch of tho rmcinnts was prolmhly a garnet, as 
also possibly tho hyacinih* Garnets free from flaws and of 
a good colour are of some value us gems, while- pulverized 
garnets are used for the same purposes os emery. 

GARO'FALO, the iianio by which Uenveimto Tisio is 
commonly known, upparenlly from his adoption of a gilli- 
flower (^ynrufiilo) for his moiiograni. Hu w.a.s born in the 
Ferrurese in l'181,an<l was first instructed in dobigu by 
Domeuieo Punetti, from whom he w'cnt to his uncle, 
Nicolo Soriano, at Cremona. In 1508 he engaged himself 
with Raphael la Rome, w'herc he spent sumo years, assist¬ 
ing the inubter in his work at tho Vatican. Garofalo, 
though tho most distinguished of tho Forrareso painters 
belongs to the Jtomaii school. For Raphael he had an 
cnthubiablic veneration, and mode him his exemplar. Four 
of Ids small pictures arc in the National Gallery at Lou¬ 
don. The bubt is a ^rudouna and Clnld, formerly an 
altar-}iiece iu San Guglielmo, Ferraro. In home points of 
colour lieexcellud his inubler, but his execution is dry, and 
os a wdiote his jdetures want hamiuny. His best work is 
tlio “Apparition of the Virgin lo St. Rmno” at Dresdon. 
He died in F<‘rn.ra in having hccu for the last nine 

years of his life quite blind. 

GARONNE (tho ancient Garumna')^ a river in tlio 
sciuth-webt of France, which rises iu the Val d’Aran, near 
the foot of Mount Maladctta, in tho Spanish Pyrenees, 
and enters Franco at a ])laco called Punt du Roi, in the 
dcijartmcnt of Haute Garonne. From tins point it runs 
N. past Sf. Heat to Monlrejeati, wliere it is joined on tho 
left liank by the Neste; its eomsc is then easterly .as far as 
St. Maitory, wIktu the Salat enters it on the right hank. 
Hence tinning N.E. it pa.ssos Cazares, where it becomes 
nasigablc; between this place .and Toulouse it receives tho 
Louge on the left bank; the Volp, the Arize, and the Ari6gc, 
on the right. At Toulouso it is joined by the Canal du 
Midi, and turns N.W., in which direction it continues 
giMieially to its mouth, passing Verdun, Agen, St. Macalrc, 
and Uordeanx, a few miles below which, at Bee d’Ambbs, 
it enters the estuary of the Gironde. Its principal feeders 
below Toulouse are the (lironde, the Tarn, tho Lot, and 
tho Dropt, on the right bank; tlic Save, the Giinone, tho 
Gcr.se, tlie Haise, Ibe Avaiico, and the Ciroii, on the left. 

The length of the Garonne is about 852 miles, of which 
2(}2 are navigable; it communicates either directly or by 
its navigable fcoib'rs with twelve departments, the total 
river navigation of irs h.'isin being uixiiit lOOO miles. Tho 
tide ascends to St. Mac<ure, and vessels of tho largest size 
go up as far as Bordeaux. By this river and tlic Canal 
du Midi tho P*ay of Biscay is united to the Mediterranean. 

The buhin of the Garonne is bounded S. by the Pyrenees, 
F. by tlie (k'vennes, N, by the Auvergne Mountains ami 
their wchtern oll’slioots, and W. by ramifications of tho 
Pyrenees, which extend to the mouth of the Gironde. Its 
leiigtli from S.W. to N.E. is about 200 miles, its breadth 
about the same; in its lower part, however, tlio basin (in¬ 
cluding therein Iho Gironde) docs not exceed 25 miles iu 
width. Tho valley of this river is remarkable for the rich¬ 
ness of its products, and for the hcanty of its scenery. 

At Bee d’Amb^s, near the confluence with the Dordogne, 
the river widens out and becomes the Gironde, which runs 
N.W. and connects those rivers with tho Bay of Biscay. 
From Bee d’Amlihs to its month the channel of the Gironde 
presents a succession of islets and banks, which nearly 
dlvido it into two equal branches, and render tho navigation 
somewhat iuUicate. Its length is about 40 milus; its 
breadth nt Bee d’Alnh^s is about Ij; its greatest width 
Is 7 miles; at its entrance into iho Bay of Biscay tho 
breadth is scarcely 3 miles. Its shores below Blaye ar» 
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ujilnvitinjr, and present to view only hare rocks anil dreary 
heaths. Tliis estuary is subject to the mmeamt or bore. 
[See Bork.] Tho crest of the boro rises from 13 to K! feet 
ubuvo the surface of the river; and tliis great mass of 
water, moving along with impetuous velocity, often cuu.sos 
serious damage to vessels exposed to its violence, not only 
in the Gironde but also in the Dordogne, which river it 
useends for about 20 miles. 

GAROKNE, HAUTE* a department in the south of 
France, formed out of a portion of Jiaut Languedoc and 
that part of Gascogne called Comminges, is bounded N. by 
the department of Tnrn-ct*Garouno; N.E. and K. by tho.s(? 
of Tam, Aude, and Ari^ge; 8. by the Pyrenees, and \V. !»y 
tho departments of Ilaiites Pyrenees and Gers. Its great¬ 
est length, from N.K. to S.W., is 100 miles; its greatest 
breadth is C3 miles. The area is 2428 square miles, and 
tho population in 1881 was 478,00!), 

The south of tho department is covered with lofty 
mountains, belonging to the principal range oi bramdu's of 
tho I'yvcncGS, the peaks of which rise in many places in 
this department, or just close to it, to a height fn»m 9000 
to 11,800 feet. The last number exjnesscs the height of 
Mont Maladetta, fi*um the snows of whicli the Garonne 
springs. Tho lower slopes are covered with thick forests 
of 01 ^, pine, lir, &c., or are occupied ns sheep-walks or 
pasture-grounds. The mountains are diversified by beauti¬ 
ful lakes and cascades, and intersected by lovely valleys, 
such as that of Lindion. 'J'lie lake and cascade of On, at 
the extremity of the valley of Larhonst, ar<! among the 
finest sights in llic PjTcnees ; llic cascade, wliieh is hroken 
about midway in its tlcseeut, h:m a tolnl fall of 1000 fe<!t. 
The scenery higher op tho inountaiiis is of the most savage 
■description, and largo glaciers arc met with. The ^'om- 
innnicatlon with Spain is kept up through d(>pre.ssioiis in 
the mountains, lierc called portn. Tho I’ort d’Oo, tho 
loftiest pass in tho Pyrenees, is 9850 feel liigh. Tlie 
north of tho dopartnuait is oeeujiied by hills of moderate 
elevation, separated by extemsive and very fertile jdains. 

Tho department belongs cnlirely to the basin of tins 
upper Garonne, from which river il takes its name, and 
which traverses it from south to north. Of tho other 
rivers, the principal arc the Neste, the Salet, the AriC*ge, 
the Lers, the Ixiugo, the Touch, the Save, the Gimoiic, and 
tho Tarn, all feeders of the Garonne, I'he department is 
traversed by the Canal dii hlidi, the railway from Bordeaux 
to Cetto and iU branches, and by seven governmental and 
thirty-two departmental roads. 

Tho mineral treasures of tlio department are iron, copper, 
lead, antimony, bismuth, zinc, eoal, rock-crystal, slates, 
gypsum, marble, jet, and graniti*. Gold has been found in 
the sands of tlio Garonne and the Salet, and good white 
And other marbles arc quarried to some extent at St. Beat. 
There is a salt-spring at Saltes. Mineral waters are found 
At various places; Giose of Bagnbre.s-de-Lutdion are the 
most celebrated. 

In the liighor parts of the mountains the winters arc 
severe and long; in the hills and plains, whkdi make up 
the greater part of the do])artmcnt, the climate is mild; il 
rarely freezes, and a fall of snow is almost unknown. The 
Average number of rainy days in the year is about 100 • the 
rest of the year is dry, and almost equally divided between 
bright sunny and cloudy weather. Tlie east and west 
winds predominate; the latter bring cold and rain. Tem¬ 
pests are frequent and violent. Guities are common 
among the mountaineers. 

In the mountainous tracts it is only by dint of industry 
that any returns can bo procured by tho farmer, Tho 
valleys are very productive. Tho most fertiltJ localities are 
the plain of Toulouse, tho prodnctivcncss of which is 
noticed by Julius Cicsar, the valley of tho Garonne 
generally, and tiio noighbourbood of Hieux, in the valley of 
the Aribge, where two harvests ore obtained in the year. 


The arable land is well adapted to the cultivation of 
W'beat, maize, buckwheat, millet, rye, and other grains and 
pulse. A great deal of garlic is grown; flax, hemp, pota- 
j toes, chestnuts, tobacco, truffles, melons, orange flowers, 

I fruit trees, aud medicinal plants are also produetnU Tho 
quality of the wine is generally inferior. The uplands and 
the valleys furnish ahuiiduiico of excellent pasture; the 
mountains ahonncl with wood suited for shipbuilding. 
Many oxen are bred in tho extensive pastures of ibis de¬ 
partment ; asses, iiiulcs, sheep, and swine are numeruus. 
i Poultry is abundant. 'I'lio geese and ducks are plentiful, 
and of great size; numbers of them arc salted for house¬ 
hold use and for cxj)ortali<m, A little honey and silk are 
j produced. In tho mountains there arc tho wild hoar, tho 
roebuck, tho W’olf, the fox, the lieathcock, and different 
varieties of the c.agle. The jjartridgo, ortolan, and quail 
are taken in abundance in the plains. Tho rivers and 
lakes abound with flsli. 

Tho commerro of tho department is composed of the 
i products already named, and t»f its manufactures, the. chief 
! of which arc scythes, files, copper utensils, mathenmticH'vl 
instruments, porcelain, pottery, tiles, coarse woolletm, 
c.Jinvas, lilank<*t8, caliw), tape, straw-hats, brandy, tin-ware, 
and leaf her of various kinds. There are iron furnaces, 
and factories of diflerent kinds, including glnss-works, 
copper foundries, cannon foundries, gunpowder mills, 
toliaceo factories, distilleries, marble-sawing works, &c., 
and wind and water mills. The department has consider¬ 
able commercial intercourse witli Spain, whither many 
handicraftsmen annually emigrate, 
j The department is divided into four arrondissomentM— 

I Ttmlonsc, Villofranehe, AJuret, and St. Gaudens. Tlio 
i capilal is Toulouse. 

I GAROTTE, a Spanibh mode of inflicting the pfinish- 
I metit of death by means of a collar tightly screwod round 
the licck, while tho criminal is fastened to an upright 
board to wdiich tlio collar is attached. The term is also 
ap}>Iied in this country to tho modes of strangulation 
adopted by thieves and footpads for the purposes of 
robbery. 

GARRICK* DAVID* n celebrated actor, descended 
from a French J’rotestant family of the name of Garrique, 
was born 20th February, 1716, at Hereford. His fatJi T 
was a captain in the anny, his mother the daughter of a 
vicar of Lichfield Cathedral. At tho age of eleven ho 
I perfonned Sergeant Kito in Farqnhar’s comedy of tho 
“Kccruiting Officer.” He was first educated at tho 
grammar-school of Lichfield; subsequently, in 1785, ha 
hceAmo the pupil of Samuel Johnson. With him, in 
1736, Garrick come to l/jndon. where he entered the 
Society of Lincoln's Inn. On tho death of bis father he 
commenced business with his brother Peter as wine mer¬ 
chant ; the partnership, however, was soon dissolved. In 
1741 David Garrick finally rc.'iolved to adopt tho profes¬ 
sion towards which his desires had so long tended; he 
then made his first npp<‘araueo on tho stage at Ipswich, 
under tho name of Lyddal. The character chosen was 
Aboan, in tho tragedy of “ Oroonoka.” Uis sncccss was 
decided, and in ail departments—tragedy, comedy, and 
even pantominui, in which bo played harlequin. Tho 
manager was then proprietor of the theatre in Goodman’s 
Fields, I.ondon, and tlioro Garrick made his first motro- 
politou attempt in Kicliard III., on tho 10th of October, 
1741. Before many weeks elapsed, the chief theatres 
, were deserted, and persons of all conditions were flocking 
j to SCO tho new actor. Ho perfonned throe nights at tho 
close of the season at Drury Lane in 1742. He tlien 
went to Dublin, where his reception was enthusiastic. In 
1745 he joined Mr. Slicridan in the management of tho 
Theatre Koyal, Dublin, On the lOtli of September, 1747, 
ho opened the Covent Garden TJjeatrc, London, os joint 
J patentee with Mr. I.Acy, and spoke the well-known pro- 
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luj^no by Pr. Jolinson. Oa tlio 22n(l of June, 17‘19^ ho 
marriud Kva-Muria Yeigal, the daughter of a citizen of 
Vienna. Sho had hrat appeared at Dmry T.ano as u 
daneur in 174(h On the 7tli of September, 176J), Garrick 
carried ont ills long-chcrlshed sohemo of a Slmkspcare 
Jubilee at Stratford-on-Avon. After twenty-seven years 
of nclivo management i.t Drury Lane, liaviiig secured an 
ample fortune, ho look liis leave of the stage on lOlh 
Jnne, 1776, in iho character of Don Felix, in “The 
Wonder,” the perfonnance being for iho hencHt of the 
fund for decayed actors. In 1777 iiu was put into tlic 
commission of the peace. IDj dii'd at liis own house in 
the Adclpbi, 20th January, 1770, and was buried with 
great pomp in Wcstininsloi* Abbt*y, ch)se to Shakspenres 
monument. As an actor. Tope's words to l^rd Orrery sum 
up all that need be said—“That young man never had 
his equal as an actor, ami never will.” As a literary Uiau 
he also exhibited some ability, lie wrote veises, piologues, 
and e])i!ogneK, altered and adapted many jdays, and wrote 
some original works. Of the last, his farce of “ The Lying 
Valet,” and his sliaro with C!ohnnn in “The CJandestiiie 
Marriage,” arc well known. Mrs. Garihdc, who enjoyed a 
great reputation as a conversationalist, died at the age of 
ninety-eight, «)U the Itilli of (Ictobcr, 3 822, bi-ing then in 
llio full jiossession of lier fncaltics, 

GAR'RYA. a genus of plants belonging to the order 
OouNACKi^':. Jt is nearly allied to the well knowm Aiicuba; 
there are no petals, and tlio ovary has two ovnlcs. The 
genus was nanunl by J)iiug]:is in com[)limcnt to Nieluihis 
iiarry, secretary to t)ic Hudson Day (’oinpony. TIh^ species 
are shrubs, natives of California, Mexico, and West Indies. 
T’wo species of this genus liave bci n introducetl into Great 
Ih'itain; tliey are very ornamental, and grow best in a 
loamy s ul, and may be propagated by layers. 

(iarry cHiptica (the elliptic-leaved Garrya) has, when 
young, soft, puhoscciil, and purplish bvnnehes; when older 
tiiey bceomo smooth and ginyish. When in bloom this 
shrub presents a striking and beaiitlfnl a])]>caranec, with 
its delicate pendulous catkins, which ate from K jnehes to 
a foot in length. The flowers nppe.ar in the early spring; 
they are greenish-yellow, the inalo and femalo on ditferent 
plants. It is easily cultivated in onr gardens, and is as 
liurdy ns the common Lmiristimis. darrya lawrifolia is an 
evergteen shrub or low tree, and grows on the utountuins 
of Mexico. 

GARTSRt ORDER OF TBS, ont* of the most 
ancient and illustrious of tlie military orders of knight¬ 
hood in Europe, was founded by King Edw'ard Ill. in 
1350, according to Stowe. The story of the Countess of 
Salisbury dropping her garter at a ball, the ])Ickhig it 
up by the king, and bis word in reproof to the smiling 
courtiers, HmU $oit tjvi mal y pemcy which afterwards 
became tho motto of the order, are well known; hut llie 
legend is doubtful. 

The order was founded in honour of the Holy Trinity, 
the Virgin Mar)', St. George (the tutelar saint of England, 
its especial patron), and St. Edward tho Confessor. It 
originally consisted of the king and twenty-fivo knights 
named by him. George III. increased tho number by 
■directing that princes of the royal family and illustrious 
foreigners should bo considered os additional to the twenty- 
five. The Military Knights of Windsor are also consiilered 
an adjunct of the order. Its officers are—tho prelate, the 
Bishop of Winchester; tho chancellor, the Bishop of Ox¬ 
ford; llie ri’gistrar, tho Dean of Windsor; Garter Trinciind 
King-at-Arms; and tho Usher of the Black Kod. In¬ 
stallation of new inembers takes place in St George’s 
Chapel, Windsor, in which the banners of the several 
knights are suspended. Tlie costume now consists chiefly 
of a mantle of dai k blue velvet, hood of crimson velvet, cap 
with an ostrich and heron plume, stockings of white silk, and 
.farter on the loft knee, of dark bluo velvet, with the motto 
VOI-. VL 


in gold letters. A gold mcdaUioii of St. George and the 
Dragon, suspended by a bluo ribbon, is worn as a badge, 
and a broad blue ribbon is worn transversely across the 
breast; hence tlie phrase that a man has received the blue 
ribbon is frequently used to express nn ap^Kiiutmcnt as 
knight of the Garter. A star is also worn on tho left 
breast. Ladies were members of tho fraternity so late as 
the reign of Edward IV. 1'he fame of the h!m ribbon of 
tho Garter is so great tliat the pbraso is used as express¬ 
ing the highest dignity or honour attainable in any jmr- 
Kuit, from the “blue ribbon of the turf” (victory at “tho 
Derby”) to tin*. “ bluo ribbon of art” (the presidency of tho 
Royal Aiwlemy), &c. 

GARTH, SIR SAMUEL, MJ&., author of the famous 
mock Ijcroic j>o(‘in called tho “ Dispensary,” was born in 
Yorkshire in KIGO, and died in 1710. He was a Imi'd- 
workiiig pliysician, and was knigbtc'd by George I. in this 
capacity. T'he plot of tlie poem jb, of course, of secondary 
importance. It. turns upon a (juamd among the members 
of the College of ThysiciaiiH, who, tliougli they gave advice 
gratia to the poor, yet compHlIcd them to p.ay dispen.‘«ary 
charges for medicines. A society to jirovide nnslieinos at 
cost prici* to the poor was started, ami the inevitfdilc con¬ 
tests over it gave Garth his subject. The ti'r.atmcnt is 
exj’cedingly cl«'>cr, probably quite equal to Boileau's similar 
“Liilrin.” The ‘ i)ispeusarv”wuspiihlishcd in IGOLL It is 
almost niicdless to wiy that Garth, a very khid-liearted mun, 
wrote almost us iiiueh for the cause of benevolence as for 
fame. Hu is li:i]q>y enough to have attained both objects. 

GAS. Tliis binqilu term was first introduced in IGOO 
by a Dutch chemist, V.nn Ilelmont, to express the aeriform 
condition of matter. 'J’his chemist was the first to slndy 
oilier gase.s as h.avingproperties diffi*rent from atmospheric 
air, and to distinguish between permanent gases and eun- 
deiisnhlc vapours. Before his timu the alchemists appear 
to have considered all gases to be moditied or impure atmo¬ 
spheric air. A g.as is now recognized as a form of matter, 
having perfect elasticity, and under constant pressure a 
uniform rate of expansion for equal increments of tem¬ 
perature, this cxp.ansion lieing indeflnitc; that is to say, 
that any space will be filled by any quantity of a gas, 
however niiiinte the proportion may be. A vapour w.as 
origiiuilly luOd to ditVer from a gas in b(*ing easily condensed 
to a liquid. All known gases Imvo, however, now been 
liquefied under great pi-cssure and a very low temperatun*. 
Under th<'se cireumstanccs a gas rescmble.s a vapour, and 
at very high teinperaliires a vaponr closely resembles a 
gas. Atmospheric air, a mixtnro of oxygen and nitrogen, 
is the most important and the best known gas. The oxygen 
in air was first discovered by Triesllcy in 1774. lie sub- 
Bcquently discovered hydrochloric acid, ammonia, fiuosilicic, 
nitrons oxide, and sulphurous acid gases. In 1781 Caven¬ 
dish dise-overvd hydrogen, and showed that water was a 
compound of this gas and oxygen. Tho relations by volume 
in the combination of gitses was first pointed out by Gay- 
Lussac and Humboldt in 180,5. In 1818 Gay-Lussac pro¬ 
pounded the theory that the combining volume.'; of tho 
gaseous elements bear u simple ratio to their atomic weights. 
Taking a given volume of hydrogen as 1, tho weight of the 
same volume of nitrogen is 14*01, oxygen ISiMi, chlorine 
35*37, these numbers representing the true atomic weights 
or combining eqnivalonta of the ehnnents. 

Some gases are extremely soluble in water, as, for example, 
j hydrochloric add gas and ammonia gas. Of the latter gas 
water absorbs 670 times its volnmc, or half its weight. 

Certain pon)us substances absorb largo qiiantities of 
some gases; wood charcoal is an instance of this—it 
absorbs ninety times its volume of ammonia, and nearly as 
much of several other gases. Many metals take up a large 
amount of some gases. Aerolites always contain gas, and 
palladium absorbs 935 times its volume of hydrogen at a 
red heat. 


13 



GAS ENGINK 


1D4 


GAS LIGHTING, 


Tlio li^btor gas«a, such as Iiydrogwi, light cnrlmrcttcd ] 
hyUr(jgj‘n, and ammouiu, dhluao with great rapidity even 
Ihrougli very miuulo oriliccs, also through nieinbraties, as 
bladder or caoutchouc, eud through porous bodies, such as 
gypsum, artificial graphite, or unglazcd earthenware; the 
pahsago of liydrogeu tlivougli any of tliosc bodies is ex- 
treimdy rapid. Air iu larges quuntily througli the 

thickest walls built of stone, of brick, or of earib, and this 
aifords a constant system of aerial ventilation of great Im*- 
portaiice in our dwulUng-liuiises. When the walls nro 
saturated with moisture this healthy action is arrested, 
light coi'burctted hy«lrogen or marsh gas is found in our 
sewers, and accounts jmrtly for tho rapid dilTusibility of 
sewer gases. 

Tho properties of the so-willcil permanent gases will be 
noticed under tb<iir respective names. All have now been 
reduced tti liquids, and many to solids, so that all have 
Ikjcii proved to be eundcnsiihlc- Gases diiTer much in 
dcusity. Hydrogen is much llgliter tlmii air, while car¬ 
bonic acid is so much buuvicr tluit it can be jumred from 
ouc vessel to the other. Tim most important gases ai*u 
oxygen, the supporter of life and combustion; hydrogen, 
the base of water; and carbonic acid, tho result of oxida¬ 
tion; and that mixture of g:Lscs so largely used for beating 
and illumination under tlio name of eoal-gas. 

GAS ENGINES, Successful attempts have reneully 
been made to utilijic, as a motive power, the expansive 
force arising from a mixture of cummun coal-gus and air. 
The engine employed is Buuicwhat similar to an ovdiiini'y 
borizontal steuin-eiigiite, and air and gjis are made to flow 
into tho cylinder in the proportions of 11 of the former 
to 1 of tlic latter, until it is nearly half full, when an 
cxplusluii is caused by a spark from a galvanic batter}’. 
This explosion sets the piston in motion, and in leliirniug 
to its former position it sucks in anutiier supply of gas 
and air, which explodes at the propi'r moment, and thus 
kcc])s the engine in continual motion. Notwithstanding 
their co.st—for they arc more expensivi* tlioii an ordinaiy 
ciigiuc and boiler of tho same size—these engines have 
come into very general use, especially in France, where 
they are employed in nearly everything in which a power 
of only two or three horses is required. An engine of 
tw'o-horso power costs from 24 j». to fiOs. per week for gas, 
if kept continuously employed; but as it requires no stoker 
it is found ill tlie eud to be much more economical than a 
stoom-cnglue—provided, as we have before said, nut more 
than two or three horse-power is required. 

GAS LIGHTING. Gas suitable for tiio purposes of 
illumination may bu made from several organic substances 
—coal, oil, and w’ood being the most suitable. In pruetico 
it is most generally made from coal. 

When coal is subjected to the action of beat it gives off 
largo qunutities of dense smoke, wliicli, if the temperature 
is sufficiently high, burns w’ith a bright flame; tins is coal- 
gas in its crude condition. The idea of collecting tliis 
smoko or gas and conveying it in pipes, so that it might be 
used for tho purpose of illumination, had occurred to scvi'ral 
investigators; but the merit of first iiractically applying 
gas to this purpose is due, without doubt, to William 
Murdoch, u native of Old Cumnock, in Ayrshire, who, 
wbilo residing at Uudmtli, iu Cornwall, about Um year 
1792, made a nmnber of experiments on the gases obtained 
from various organic substances, with the object of ascer¬ 
taining their suitability for the purposes of illumination 
and tho cost of the light as compared with tlmt given by 
oils and tullow. Ho coutinned his investigations until 
3797, when, on his return to Ayrshire, he lighted u]> his 
prcTuines with gas; and in the follow’iug year, while lie was 
engaged in tfce manufacture of steam engines with Messrs. 
Boulton & Watt, ho constructed a gas apparatus and lit 
up the principal baildiog of that firm’s works at Soho, in 
iBmiinglmm, on many successive nights. Tho first public 


exhibition of the new light was on the occasion of the- 
])Lace of Amiens, in 1802, when the w'holc frunt of Me.ssrs. 
Boulton & Watt’.s factory was illuminated. A w'ritor ai 
that period thus describes the effect of this illumination:— 

: ** Tho w'hole front of the extensive range of buildings was- 
I ornamented with a great variety of devices that admirably 
I displayed many of the varied forms of which gas light is- 
: susceptible. Tlic luminous spectacle was as novel as it 
was nstunishiug, and Birmingham poured forth its numer¬ 
ous population to gaze at it.” 

The works of Messrs. Boulton & Watt continued to be 
I lighted with gas to the exclusion of other artificial light, 
and from this period tho manufacture of illamiifating gas 
continued to extend. In 1805 l^ill Mall was lit by gns; 
and in 1812 a chsirtcr was granted to the first public 
company, authorizing tlmm to manufacture and supply gas 
iu a district of London. Tlie formation of other cumpanies 
soon followed, and now the quantity of gas manufactured 
in i.ondou alone exceeds 20,000,000,000 cubic feet j>er 
annum, manufactured out of 2,000,000 tons of coal, nud 
distributed Ihrougli 2600 miles of pipes, frum 0 inelics to 
4 f(‘ct in diameter; the cost of the gas sold being .about 

i::t,ouo,ooo. 

The coals most suitable for the prodnclkm of gas nro 
the hitutniiious caking coals, found ])rincipaliy in flic 
iieiglihonrliood of Ni'Wcastlc-upon-Tync, and the cunuel 
coal, found in several ]mrts of England, and more ex¬ 
tensively and in greater variety in Scotland. Caking 
<'oal is soft and friable, has an irn‘gn1ar fracture, and 
derives its name from the circumstance that wlicn heated 
its fragments fuse togctlipr, forming an excellent coke. 
The average yield of gas from this eou) is about 10.000 
cubic feet per tun, having un illuminating power of about 
sixteen candles. 

('atincl coal derives its name most ])rol)uhly from having 
been used at one time in cotters' honst^s to give liglil 
instead of candles. There are many varieties of cannel coal j 
some kinds, such as that got in the Jieighbourhood of 
Wigan, give a gas of not much over twenty candles, witli 
a good coke. Others, such as Boglicad, yield a large 
quantity of gas, having an illuminating ]>owcr of about 
forty candles, with a coke which is quite worthless. 'J'liera 
arc many varieties between these two. Generally cannel 
coal may be described a.s having a hard smooth texture, 
with a shining surface, and hrt^aking with a fracture more 
or less conchoidal; and the residual coke is, in almost all 
varieties, much inferior to that derived from caking e/ials. 
Tljcrc arc many other varieties of coal suitable for gas- 
making found in different parts oi the world. It would, 
however, bo quite beyond the limits of this article to enter 
into a description of these. But they fill more or less 
resemble in character either the caking or tho cannel coal 
above described. 

The general principles of gas-making are not dtifienU t<> 
explain. A quantity of coal is put lulu a vessel called a 
retort, which is entirely closed, witli tlie exception of an 
outlet }tlpe. This retort is maintained at a bright-red heat 
by means of a fire placed beneath it. Tho boat drives off 
the gas in tho form of a dense smoke. This passes by the 
outlet x>ipo into a condenser, where it is cooled and tho 
tarry matter deposited; it then passes into a washer or 
sembber, where it is waslicd with water, which removes 
any remaining tarry particles and the ammonia; from tho- 
scrubber it passes to a vessel filled with lijne or oxide of 
iron, or both, which removes the carbonic acid and tho 
sulphur impurities. It is then stored in a giudioldor ready 
for use. This description will be more readily followed by 
looking at fig. 1, winch represents a sjnall apparatus suit¬ 
able for lighting a country house of moderate dimensions, 
where n represents tho retort, v tho fire, B tho outlot- 
plpe, € the condenser, 6 the scrubher, p the purifier, and 1 > 
tho gasholder. In larger works certun modifications and 
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mddliions aro required, wliich will bo afterwards described, 
but tho cut represents all that is absolutely essential to 
the process of gas>nialdn^. 

The chemied composition of coal-i;aH varies not only 
with tho quality of the coal used, bat is also affected by 
the temperature of the retorts nnd other conditions of enr- 
honization. The following is an analysis of gns made from 
Newcastle cool, according to Dr. Frankland:— 


Olefiant gas,.8*53 

Marsh gas,.85*25 

Hydrogen gas, •••••••. 51*81 

Carhonic oxide,.8*95 

Nitrogen,.0*88 

Oxygen, . . . ..0*08 


100*00 

Coal-gas as it leaves the retorts contains, besides these 
constituents, many impurities; the principal of which arc 
tar, water, ammonia, carbonic acid, suljdmrettcd hvdi'ogeii, 
and other compounds of sulphur. The methods employed 
to remove these have alroiidy been indicated, and will be 
afterwards more fully explained. Wiieu all the gns lias 
been driven off the coal tlien^ rcniaiiis in the retort a 
quantity of coke, amounting to fi*om CO to 70 per cent, of 
the weight of coal used, consisting mostly of solid carbon, 
with a quantity of ash varying from 2 to 20 per ci^nh, 
according to the quality of coal used. 

Wo will now descrllw more particularly the npparntua 
cmph)ye»l in the manufacture of gus in a modern work of 
average dimensions. The retorts now employed in all gas¬ 
works are ntiide of fire-clay. They are of various shapes 
and sizes. The most common is tlie O't^haped, about 20 
iiichcR wide and 14 inches high, and from 0 to ID feet Jong, 
the fire-clay being from 2^ to 8 inches tliick. Bolted to 
tho front of tho retort, and projecting Ixyond the brick¬ 
work, is a cast-iron mouth-piece, to whicii the rctoii; lul 
and outlet pipe arc attached. The retorts are set in beds 
or ovens, caclj oven containing from seven to nine retorts; 
the furnace being placed in the lower part of the oven, as 


nace used has been an ordinary fire grate, the fuel being 
the coke drawn from the retorts. But within the last few 
years gas regenerative furnaces, the invention of the late 

Fig. 2. 



Sir W. Siemens, have been introduced into many gasworks. 
These furnaces eficct a considerable saving in fuel, and 

insure more regular heating of the re¬ 
torts. The duration of the charge, 
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Small Qaswork fur Gcntlonico's Seats. 

shown at It in Plate, where a aa represent the retorts. 
Much of the success of gas-making depends on main¬ 
taining the retorts at a unifonn temperature; tho tem¬ 
perature most suitable for carbonizatiou being a dull 
orange, or probably about 2000” Fahr. Hitherto the fur- 


or the length of time the coal is 
allowed to remain in tlio retort, de- 
wBaPB jtends on Hie quality of the coal. 

I With camiol cc»al three to four hours is 

j - * nsuallv Hiifilciont to drive oft’ all the 

III If g.as; while witli Newcastle caking coal 

,ii. ^ S fi’oin five to hix hours are required. 

’ I [ The gas, which leaves the retort by 

! I the outlet or ascension pipe, ns it is 

technically termed, passes into a lojig 
; ^ tube or trunk lying along the top of 

the retort benches nnd a few feet above 
I , them. This is culled the hydraulic 

main, mill is a beautifully simple con¬ 
trivance which serves the jmrpose 
of a series of self-acting valves for 
7TSSSS7 retorts. Were it not for sojne 

\ such ajTungpment it is clear that 
■■■” ^ M||||||k.| when the r<“torts were opened to bo 

recharged tho gas in tho holder would 
flow back through the jdjies niul <Mit 
^ at tho open retort mouth. Tin* 

, I, I arrangement by which the hydraulic 

main prevents this will bo readily 
understood by referring to fig, 2, 
whore Ji represents a cross section of tho Jiydraulic 
mail), which may bo either rotmd or Q-«l>aped, nnd is 
about half filled with liquid. At first water is put in, 
but this is soon displaced by tar, a is tlie ascension 
pipe from the retort, which communicates with the dip 
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|pip(! D, the open end of vLich dips into the liquid to 
a depth of about inch* The ^ns which is formed iu 
tlio retort has only to overcome the pressure cansed by 
this 1} inch of liquid, when it freely bubbles lliroiigh into 
the space above, while it is evident that gas cannot pass 
from this space into the pipe, the month of the pipe being 
iiormetically scaled. Notwithstanding the simplicity and 
perfect eflicicncy of this arrangement objection has been 

Fij?. X 



laken to it—first, bccanse of the ju ckshtc it causes in the 
retorts; and secondly, the gas is huppused to siifier injury 
by being cansed to luibblo throngb the tarry matter in the 
hydraulic main—and several devices have been invented to 
act os a substitute. These mostly consist of valves cither 
self-acting or optTated by hand. We donbt, however, if the 
advantages of these arrangements at all compensate for 
the greater simplicity and security of the hydraulic seal. 

The gas passim from the hydraulic main to the condenser, 
the function of which is to cool the gas to about the tem¬ 
perature of the surrounding atmosphere, thus condens¬ 
ing out of it the tars and mineous vapour. There are 
many arrangements of condi'uscrs; they may, however, bo 
generally described os consisting of u series of pipes or 
boxes, in wliicb tho gas is exposed to a large extent of 
cooling snrfacG. A common arrangement Is that sliown at 
c on Plate, and consists of a series of annular tubes made of 
tliln malleable iron sheets. Tlie gas passes through the 
annular space between the IuIk'S, the outer and inner tubes 
being freely exposed to the air. The tar which is condensed 
is deposited at tho bottom of tho tube, from whence it flows 
to the tar well. Care has to be taken that the condensation 
is not too rapid or too great, otherwise much of tho car- 
buretted vapours, on which tlio illuminating power of tho 
gas mainly depends, will bo removed wilh the tar. 

After the gas leaves the condenser it usually contains con¬ 
siderable quantities of tarry or sooty particles suspended in it. 
In order to romovo these, in many works what is called a 
dry or tar scrubber is employed, which is a vessel arranged 
with a series of perfomted plates, or otherwise filled with 
material so arranged us to subject the gas to a rubbing 


oidion, or to make it impinge against surfaces. 0ns 
arrangement of this kind, invented by MM. Pelonzo and 
Andouini, is represented at fig. 3. It consists essentially 
of two perforated cylinders of sheet iron so arranged 
that the ])erforatIons of the inner cylinder are opposite the 
solid parts of the outer cylinder, thus subjoctiug tho gas 
fust to the rubbing .action in passing through the perfora¬ 
tions, and then causing it to impinge against the solid part 
of tho outer cylinder. The gus enters by tho pipe i, and 
h'avcs by llio outlet o. The cytindci’s are so arranged 
tliut they lisc or full according to tho pressure of gas, 
thus exposing a gi'euLcr or less surface to tlic action of 
the gJU5. 

The next operation to wliicli tho gas is subjected is 
washing or Rcrubbing, the object of which is to remove llio 
ammonia. Tlicrc mo many diilercnt viirietics of scnibbers, 
for a drscription of wliicli we must refer our readers to 
the various scientifio trmtiscs on gas maimfactnre. Tho 
objfi't of them all is to expose a large wetted surface to 
the action of tlm g.is. A description of one of the most 
common ly|M*s will Si'rvo lo illustrate the object of the 
others. TIiIm is represented at k on Plate, and consists of a 
square or cylindrical vessel, of dimensions suitable for tho 
size of the work—varying nsuallyfrom 6 feet in tliameter 
and 20 f(‘(‘t in Indglit to Ifj feet in diameter und GO fet't in 
height. Tliis vessel is tilled with material tlirough which tho 
gns may pass easily, hut wtii(di will expose a large amount 
of siirfaei;, the material most commonly used being coke. 
'Dio gas enters at k and leaves the vessel at U A shower 
of water is distributed over tl»e top of the coke, which, 
passing down through it, wets the whole surface. The gas 
passing npwm*ds throiigli the coke, and coming in contact 
with this large area of wetted surface, is completely freed 
from ammonia, wliich is .absorbed b}' the water. 

Tho pressure required to force tin* gas through the scrub¬ 
bers and purifiers as w(‘ll ns that required to raise the gas¬ 
holder i.} fonnd to bo prejudicial to the retorts, causing a 
heavy deposit of carbon and loss of gas, by leakage through 
cracks and pores in tlie retorts. In order to relievo tho 
retorts of this pressure an exhauster or gas pump is placed 
between condenser and scrubbers, which draws tlio gas 
from the retort, forcing it forwards through the apparatus 
into the gasholder. TJio pnmps employed are usually of 
the rotary kind, a vciy common form being that known as 

Fig. 4. 



Beal’s, a section of which is shown at fig. 4, whore s is 
a cylinder having placed in it eccentrically the roller R, 
revolving with the shaft s; b it ore sliding blades which 
revolve witli the roller, and which are kept dose to the 
outside cylinder by means of a pin sliding in a groove in 
tlie cylinder end; i is the inlet and o the outlet. The 
roller revolves In tho direction of tho arrow. It will be 
evident that the cfiect will bo to draw gas in at i and 




GAS LIGHTING. 


197 


GAS MEASUREMENT. 


force it out at o. The roller r is sometimes driven by a 
pulley and belt, but more usually it is driven direct by a 
small engine attached to the exhauster. 

'i'he l^t process in the purliication consists of the re- 
jnoval of the sulphuretted hydrogen, the carbonic acid, and 
tlie bisulphide of carbon; this is efiecled by passing tlic 
gas through boxes colled purifiers, in which arc pIaG<'d 
perforated tra^, containing either lime or oxide of iron. 
In large works these puritiers are generally about BO feet 
square and from 5 to 6 feet deep. Tho must eHicieiil 
material for puriiicatiou is lime pn^pared by being thoroughly 
slackened and moistened with water, so as to be entirely 
converted into hydrate of lime. This readily absorbs tho 
carbonic acid and sulphuretted hydrogen; also, when it has 
become partially fouled and converted into suiphide of cal¬ 
cium, it removes the bisulphide of carbon. Oxide of iron is 
buiiictimes employed to remove the sulphuretted hydrogen. 
It is used in tho condition of powder, and Is usually mixed 
with sawdust or other material to render it more open, so 
as to let the gas pass readily through it. ^Vheu the oxide 
of iron has ccoscd to remove the sulphuretted hydrogen, it is 
taken from the puriiiers and exposed to 1 he oxygon of the air. ! 
A portion of the sulphur is liberated, and tite iron coinbiocs 
with the oxygen, forming again oxide of iron, the inulerial 
uguiu becoming capable of absorbing sulphuretted iiydrogeii. 
This process of ruviviBculion is continued until, wlieu tho 
material contains about 60 per cent, of sulphur, it can no 
lunger be profitably employed to abstract tho sulphur im¬ 
purities. It is tjiercfoix* removed and tho sulphurrecovered i 
by calcining. IVliuro oxido of iron is used it is uecessai'y j 
to pass the gas through lime to remove tJie enrbonic acid. 

<> o in I^late repi-esents a section of a piirliicr for lime or 
oxide of iron. The airows iiidi(‘nte the inlet and outlet; 

/* /) are file perforated trays containing tliepnrifyiugninterial; 

<» is the cover, whieh is rendered gub-liglit by a watiir joint or 
lute, a cup being formed on the top edge of the puvitier, 
into which tho edge or rim of (he cover is inserted; tho 
cup being filled with >vater a perfectly gas-light joint is 
formed. The co\cr has, of course, to be leniovod each time 
the ])uririer is filled. 

'J'ho gas, now completely purified, psisses on to tho 
gasholder, on the way to which it usually has to go through 
tJio station meter, whieh mejunres the quantity made. 
At s in Plate is shown in section the construction of 
the gasholder. A tank t, constructed of brickwork and 
rendered water-tight by puddle or otherwise, is filled with 
water to within about U inches of tho top. The inlet and 
outlet pipes, i and o, pass down through the bottom of the 
tank, and rise up above the surfaco of the water. The 
gasholder, a, is a sheet-iron bell, tho open mouth of which 
is immersed in tlie water in the tank. As tho gas enters 
from tho retorts it fills the space between the surface of tho 
water uud the interior of the bell, with a pressm’O suffi¬ 
cient to raise tho bell. When the outlet pipe is opened 
tho holder falls by its own weight, forcing out tho gas. 
The gasholder is guided by columns and framing, and has 
often back balance weights attaclicd to it to lessen the 
pressure required to raise it. Large holders are con¬ 
structed on what is called the telescope principle; this is 
done in order to save excavation. In this case the liuldci* 
is mado in two pieces, ono larger in diameter than tlie 
other, as shown in Plate, where h is the inner holder 
and u' the outer. On the lower edge of the holder a 
cap o is formed, and on the top edge of ip is a similar 
cup, but inverted. When tlie inner holder has risen to the 
surface of the water, tho cup c, which is of course filled 
with water, catches the inverted cup on tho outer gas- 
lioldcr; the two holders then rise us ono vessel, the water 
in the cop forming a hydraulic joint between the two. It 
will thus be seen that the tank has only to ho half tho 
depth of tho liolder. Holders are sometimes made in three 
pieces, in which case the tank is only one-third the depth. 


Gasholders are now made of very largo dimensions, the 
largest being that recently erected at the South Metro¬ 
politan Gasworks, in London, whieh is 212 feet in dia¬ 
meter and 150 fcot high, and contains about 5,000,OUO 
cubic feet of gns. 

On tlie outlet pipe leading from tho gosbolder to tho 
street mains there is usually placed n governor or self¬ 
acting valve, the function of wlilch is to maintain a steady 
pressure on the mains, w'hethur the consumption is large 
or small. Ono form i)f governor is represented in Plate, 
where ix is a small gabholder, having attached to it a 
conical valve v, which closes tho inlet passage; the holder 
is loaded by tho w«‘ight w, to give a certain desired pressure 
in its interior, and consequently in tho outlet pipe o. The 
holder rises and falls os tlic presBure in tlie outlet increases 
or diminishes, and shuts or opens the valve v, until equili¬ 
brium is restored, 

T ]]0 tar and aininoniacal liquor extracted from the gas 
during tlie process of niunufaciuie, atone time looked upon 
as being w»)rthles8 nuisances winch it w'as difficult to get 
rid of, are now a source of large* income to the gas manu¬ 
facturer. From tho tar there is extracted naphllia, benzole, 
and other hydrocarbons of the naphtha scries—crcosotc-oil 
and pitch; more recently the discovery of anthracene and 
aniline, tho basis of those beautiful dyes which have become 
so well known, has greatly increased the value of tar. Tlie 
aminoniacal liquor yudds sulphate and carbonate u! um- 
muiiia, ns w'ell sis the liquid ammonia. The mtjst import¬ 
ant of UjObO is tlic Rulphatu of ammonia, which is found 
to be a valuable manure. 

In some towns in flic United States of America illumin¬ 
ating gas is made by passing steam over red-hot charcoal, 
tlic liecomjjosing water forming a gas composed of hydrogen 
and carlionic oxide, which is afterwards carhurotted with 
light petroleum spiiit. 0.18 is also made from oil for 
some purposes. Tlie gas usctl in Pintch's system for 
lighting buoys at sea, and also for lighting railway car¬ 
riages, is made l>y passing the vapour of petroleum 
througii a retort heated to redness, wliere it is partially 
decoiiqiosed, and u pcrm.ancnt gas is obtained having an 
illuminating power of about forty candles. This gas is 
compressed to about six or seven atmospheres, which 
enables a quantity sunieient to light tho carriages for 
many hours to be carried in a small vessel placed under¬ 
neath the caniage; and in tho case of gas-lighted buoys, 
the buoy contains a quantity sufficient to keep a light 
burning coustantly for several weeks, 

GAS MBASUREMBNT. As illuminating gns is 
invariably sold at a fixed rate per thousand cubic feet, its 
uccurato incasureun'ut is of the utmost importance. ^Yhat- 
ever bo the form of tlie instrument employed for this 
purpose, tho materials of wliich it is made, or its peculiar 
mechanism, ono uniform principle necessarily governs its 
construction. Tho various parts must be so arranged 
and so ada]>tcd to each otiier, that all tho gas which 
enters at one pai't nud passes out at another shall be 
accurately mousured, and by tho self-acting motions of the 
measuring chambers, the quantity recorded. I'he internal 
working parts, as well as tho outside case, should be 
constructed of dur.ahle materials; the mechanism sliould 
be simple, nicely adjusted, and offer the least possible 
amoniil of resistance to the passage of tlie gas. 

There are two kinds of gas meters, known respectively 
as wet and dry meters, of each of which there arc several 
inodificAlious. The wet meter consists externally of a 
cylindrical ease of cast-iron or strong tin-plate resting on 
its circumference by means of a supporting base, the 
interior being moro than half filled ■with water. The 
measurement of tliu gas is made by a hollow-ohambcrod 
drum, which revolves on a horizontal axis inside tho case, 
the pressure exerted on the gas from the gasometer at the 
works through the street main (aud wbicli at this point is 
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nsDAlly equal to a column of water 2 inches in height at 
night and about 1 inch during the day) supplying the 
motive power by which the drum is driven round. The 
drum is divided into four chambers by pui titions running 
in a slanting direction from back to front, and presenting 
a section of a fonr-Uireadcd Arcliimeilcon screw. Tlio 
drum has on one end a common cover with an o])oning in 
the centre admitting a pipe, by which the gas enters the 
compartments of the drum, the opening bomg below 
the surface of the water, so us to bo scaled by it. The 
inlet pipe after entering llio opening is bent up, so tliat 
its mouth is above the luv(‘1 of the water. Fiuin being 
witliiu the cover the gas finds its way through a slit into 
one of the four chambers Into which tlm drum is divided. 
Each chamber, before being charged with gas, is airnost 
entirely under water. The gjis presses between the surface 
of the water and the p.'irtitiuii of the chamber, and in 
raising the partiliuii turns the drum on its axis und brings 
the chamber above tlic water, illliug it at the same time. 
The outlet slit of the chamber is on the side of the drum 
nearly opposite to tlie inlet slit, and is open to the cusii of 
the meter. The parts are so arranged tlmt this outlet 
remains sealed uuder water till tiic chamber is comjdetely 
filled by gas, by which time the revolution of llie drum 
has bi'ought thu inlet slit of the n(‘xt chuiiiber above the 
water, and It is ready to receive the gus. The iilling of 

the next chamber carries further round the ouo alroudv 

• 

filled, causes its descent into the water as it rewolves, and 
completely expels tlie gus by tlio outlet slit. Only two of 
the chambers can bo In action at the sumc instant. 'I'ho 
bottom of the measuring chambers being defined by water, 
the level of which constantly varies from evaporation, it is 

f iff- 1. rig, % 


obvious that its measuring capacity must be subject to 
constant change, and the indications of measurement must 
therefore be more or less fallacions; the limits of variation, 
liowever, being, as provided by Act of Purliament, 6 per 
cent., i.e. 2 per cent in favour of the seller of the gas and 
3 per cent in favour of the buyer. On the front of the 
case of tlio meter is })luc(‘d ii box into which tho uxin of 
the cylinder cxt4‘nd8, having a apirol wonn-wheel on Us 
end. This wliccl actuates an upright spinale, which again 
moves a train of w’heels, by which tho ^l^ds of the 
dials are w'ork<*d. Tho ordinary gas-meter dials register 
hundreds, thousands, and tens of Ihonsands of cubic foct, 
and there is in some otses a testing dial rcgistcimg cither 
1 or 2 cubic feet The front box also contains the filling 
and overflow pipes for the supply and adjustment of the 
W’atcr, and tlio entrance cliamher by which tho gas is 
uduiitted and iu wlihdi the float valve is placed. When 
water is poured into the meter thu excM'SS runs off by the 
waste pipe, and when by evaporation it falls too low tho 
valve, which is supported by a float, closes the inlet open¬ 
ing and shuts oil’ the gas, so that the meter is useless uulil 
Kuflicieut water is added to raise the float and open the 
valve. Tt is evident that wet mold's are uiisuitublo fur 
very cold or very hot climates; in tho first ca.se the water 
fruer.es, and hi the second it evaporates rapidly and is apt 
to coiuh'nsc in thu pipes, caitsing constant variations iu 
(he pressure of tho gus at thu burners, an effect which is 
also (iliscrved in our own temperate climate when tho meter 
is placud in a warm ]»art of the house, e.fj, tho kllclu u. 
llolh of these incouveuiences may bo remudied, to a very 
large extent, by filling tltn meter witli glycerine or a inixtuiu 
of equal p.arts of glyuerinc and water, 

EiS- 3. l^ig. 4. 




Front view of Drum with 
liulluw cover removed. 


Back view, same, as 
ordinary meter. 


Back view, eliowing inner 
drum. 


Bide view, partly in 
section. 


Much skill and ingenuity have been expended in the 
constmetiun and interior mechanism of wet meters, in 
order to lessen or remove tlio serious defect of the constant 
variation of the water-line, and the consequent irregularity 
of the registrAtloQ. There arc three distinct means of 
obviating tl>is defect—-(I) by the usii of a vessel filled with 
water and liaving only one small opening at tho bottom, 
below the level of the water in the meter, an arrangement 
g imil ar to the common bird-fountain; (2) by the applica¬ 
tion of a fiomewhat large float fixed to a spindle Imviug 
tho form of a segment of a short cylinder, wliich falls os 
the water evaporates, and so maintains tlio level of the 
water nearly constant; and (3) hy tho use of a 8U]>plc- 
mentoi'y drum moving concentrically with the ordinary 
drum, 08 proposed by Mr. Warner of the South Shields 
Gasworks. This meter, further improved by Mr. Cowan 
of Edinburgh, and generally known as tlie Warner and 
Cowan meter, will be best understood by reference to the 
ordinary wet meter. In tills, tho water-lino being above 
the axis of the wheel or danim, the measuring portion is an 
annulus, perfect in measurement at its higbest water-line 
(by which the registration is adjusted), bat Increasing hi 


capacity with the lowering of tlio wnter-lino, ond thus 
registering against the seller of liic gas. By supposing 
tlie water line to be a (fig. 1), and the measuring portion 
of tho dinim the annulus A, it. will bu seen that any varia¬ 
tion of the wutcr-liuo will dccreast; Uie inner circle b and 
enlarge the annulus, to the prejudice of the gas vendor. 
The object of Messrs. Wiu'uer and Cowan's invention is to 
practically maintain a fixed capacity of annulus with a 
varying watcr-lim;, and tlms obtain a perfect measure. By 
tho several views of the drum shown it will be soon that 
a portion of tho drum a is occupied by an inner drum, n, 
which is constructed precisely the same as tlie outer drum, 
only the orrangument of the partitions is such that the gas 
passes through tho drum in the opposite direction to the 
larger one—from back to front; tho inlets, i i (fig. 8), 
bchig within tho chambers of largo drum, from which they 
aro filled, and the outlets, o o (fig. 1), being under the 
hollow cover, into which the gas is discharged from cham¬ 
bers of small di'uin. By section, fig. 4, it will bo seen that 
the inner drum is about half the depth of the larger one, 
and as the water-line, c <f, is always within tliu inner drum, 
one half of the outer drum must be a rigid annulus, tlia 
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■otlicr half varying with the water-lino. As the inlets of 
small drum are witliiu the chambers of largo drum, it fol¬ 
lows that a portion of tho gas williiu tUo chambers (equal 
to tho gus c^ipacity of sinall drum) will pass tlirougli it 
from tho large drum, and be thus returned under tho 
cover for remeasun'meut. Thereforo tiny altemtioii of tho 
water level will oflect both drums equally, and make no 
practical diirercnco in the quantity pjisscd—tho drum in 
action being changed from a variable wlicel to an unviu-} ing 
annulus. Tho passage of the drum through the water is 
in no way alTcctcil, as shown by tin; difference of pressuro 
between inlet and outlet, being practically thu ^amo as in 
the ordinary wet meter. 

The dry gas meter, when construcled upon the most 
improved principles, is a Tne:isuriug instruinciit of great 
nemracy, although nut so durable as the wet meter. A 
good dry motor must bo self-acting, and must work cou- 
tiiiuously, or at intervals, without requiring adjustinent or 
interference of any sort. The ordinary wet meter requires, 
from time to lime, to have its water renewed, and in tho 
inteiwul tl»e measuring action is constantly de])arling further 
from accuracy. Once put in action tljc dry meter gives 
no further trouble; it is not liable to doraugemeut cither 
in hot or frosty weather, and is therefore udapted to all 
climates and ull seasons. In passing througli it, the gas 
lakes up no additional rnoisturc, as in the w'et meter, to 
Increase tho risk of annoyance from di>posit of water in tho 
pipes. It does not require to be placed in tho basement 
of a bnilding, it woiks vvitli soinevvltat less pressnro than 
the W’et meter, and cannot he t.ampcred w’itli so readily as 
that instrument. On tlm other hand, iiiconvcniciico fre- 
■quGully arises from the hjirdeuing of the leather of tho 
moasuriiig chambers, resulting in inwleadincss of the light; 
the sinm»th-faccd valves sometimes slido with difficulty, 
owing to a deposit of tarry mutter upon them, and the li‘/h 
of a dry meter is considciably sliorter than that of a wet 
meter placed under similar conditions. To insure accuracy 
of registration they should bo tested every five years. In 
Iho hands of British and French makers, the dry meter 
assumes various forms; but one of the most approved 
British construction wilt suffice for a notice in this place, 
us involving tho principle common to all, with special 
merits peculiar to itself. The dry gas meter to winch 
refercQco is to bo made, is the result of efforts of many 
inventors din'ctcd to the one common end of producing 
a reliable instrument of this kind. The essential charac¬ 
teristics of this meter were <levised by Mr. William Kichards, 
and perfected by Mr. Gcorgo Glov<-r and other meter 
manufacturers. It consists of a rectangular exterusd case, 
inside of which aro two chatribers, which arc separated 
from each other by a plate which stands verlieally in the 
•centre of tho case. From this fixed centre thcro extends 
on either side a cylindrical compartment, which is formed 
of extremely pliable leather, and closed at the free and 
opposito end by a metal disc. 'J’hc metal discs travel and 
serve the purpose of pistons; they are kept vertical in 
position and parallel in motion by a kind of universal joint 
adapted externally to each. The space through which tlie 
disc can travel defines tho capacity of the cylinder, and 
affords the means of measuring the gas. This distance is 
governed by metal arms and rods, and when once adjusted 
ejinnot vary, ^ Each chamber is thus divided off by a flexible 
partition, which, like tho diaphragm in the human system, 
moves backwards and forwards, the motion communicating 
with combined inlet and outlet valves placed on a sheU 
•over tlie discs. These valves operate with remarkable 
emoothness and regnlarit)'. ,By the introduction of various 
slots and pins motion is given to a worm-wheel, which 
communicates with the train of wheels hy which the pointers 
of tho index are moved. There aro now about as many 
dry meters in use os those of the other kind, and by most 
-cunsamers they ore preferred as being less troublesome; 


cm the other hand most gas companies prefer wet meters, 
a.s requiring le.ss repair, and being in the end less expensivei 

By the Sales of Gas Act gas meters must be so con¬ 
structed and regulated as to register not more than 2 per 
cent, in favour of the producer nor morc^ than 3 per cent, 

; in favour of tlie coiiKuiucr of the gas, thus allowing a range 
of 5 per cent. In each of tho large towns in tho Idngdom 
inspectors are appointed under the Act, who place an official 
stamp on all meter.s found by them to register within the 
prescribed limits of error. All meters must he tested at 
IiiteiTals not exceeding ten years, but this period is acknnw- 
, lodged to be too long, and it is expected to bo reduced to 
' live years when tlio Act is revised. Any consumer who has 
reason to believe that his meter is defective can have it 
tested hy tlw inspector of his town «>r district on payment 
' of a very small Ice, and if found to bo inaccurate, in the 
, eonso of registering too much, ho call claim a reduction on 
I his gas account for tho pa.st year, 

j Clas xtamlardSf or gfandard fffuholderx, aro iustru- 
j ments used in tho tesliug of gas meters. They arc three 
in number, and differ from each other in capa(;ity, lieing 
! severally one, five, and t<‘n cubic foot measures. The ori- 
I ginal sot of these Instrumcnt.s has been placed in the custody 
[ of tlm comptroller of the exchequer, and Is kept ju Uie 
standards department of the Board of Trade. In terms of 
tho Act a duplieutc set of tiicm was supplied to each of tho 
cities of Loudon, Edinburgh, and Dublin, to bo employed 
for tho statutory testing of the meters used by the con¬ 
sumers of gas, and for tlm verification of tho test-holders 
used by meter makers in these cities. Copies of the holders, 
vorided and stamped at the Board of Trade, have since been 
Euppl iod to t he aulhurilios in most of the largo towns through¬ 
out the three kingdoms, as it is obviously of tho greatest 
importance both to consumers and suppliers of gas that their 
meters should bo easily verified. The gasholder or gas¬ 
ometer consists of an inverted cylindrical vessel, commonly 
called “ tho bell,” which dips more or less into the water in 
the tank which surrounda it, according as there Is less or 
more gas in the bell. Tho bell is suspended by means of 
a flexible steel band or a fiat jointed chmn passing over a 
largo wheel, and to the other end of the hand or chain is 
attached a fixed weight, together with a number of adjust¬ 
able parts, by moans of which any desired pressure of gas 
may he obtained from *1 up to 3 indies. Iii order to com¬ 
pensate for tho loss of weight when tho bell is immersed in 
water, there is fixed to tho wheel a cycloid with a weight 
snfficieut to maintain the equilibrium. An engraved scale 
on tho side of tho bell is graduated to cubic feet and to 
decimal subdivisions of n cubic foot, and a microscope of 
low power, with a fine wire drawn across tlie end next the 
bell, is attached to the framework of the tank, for tho pur- 
po.se of reading off tho quantity of gas in the apparatus. 
A thermometer and u pressure-gauge in the bell indicatu 
the condition of tho gas w’ithiu upon the two essential points 
of tmuperatuio and pressure. A system of inlet and outlet 
pipes and taps, and adjusting screws for levelling the tank 
and securing the vertical movements of tliu bell, complete 
its elaborate arrangements. 

The standard gasometers in possession of the govern¬ 
ment, and their several derivatives, were executed by Mr. 
George Glover, who held a patent for their construction. 
Sir Gcorgo B. Airey, astronomer-royal, doscribed them iu 
his report to the government “ os being to all intenlH and 
purposes perfect” 

Gas regulators are local govmiors of the supply of gas, 
and aro of two kinds—those of larger size, stiiiablo for con¬ 
trolling the ga.s required for a dwelling-lionse or factory, 
and those intended to regulate tho supfily to a single 
burner. The object of these instninicntH is to restrict tho 
flow of gas to tho quantity or prc.ssiire required to ^ve the 
best illuminating effect proportional to the gas consumt'd. 
The simplest rogulatur is that in which a leather diaphragm 
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BctuatoB a ball>and-BOcket arrangcnicot placed in an upright 
pipe conveying the gas. When the pressare in the gas- 
main is increased the diaphragm rises, bringing with it the 
ball, and partially closing the inlet of the gas. This instru¬ 
ment can bo regulated to deliver gas at any required pres¬ 
sure by moans of small weights placed ou a spindle, rising 

Fig. 6. 



liuBch^s Pstent Mercurial Regulator. 

Af Inlet for Horizontal Pipe. n, Irili't for Upriglit Pipe, 
n, Disc constructed of Glass. o. Upper Gas Chamber. 

K, Outlet 


from the centre of tl>e diaphragm. There is also an excel¬ 
lent regnltttor on tbe same principle, but in w'hich tlie 
leather diaphragm is substituted by u tJiiii gloss bell llnuting 
in mercury. This regulator is represented in fig. 6. 
Burner regnlators arc usually constructed of u tube about 
J inch wide, with an exceedingly light mclnl disc or cone, 
the rising of which by the pressure, of the gas causes tli« 
partial tdosiing of the outlet opening of the gas. One of 
the best bui’ner regulators is the “necdlo governor” of 
Mr. D. Bruce Peebles of Edinburgh, whieh is reprcHcuted 
in aecliou in fig. C. Another regulator, Giroud's rheometer, 


C. Pig. 7. 



^’‘g* 7, gives a fixed of gas witliout reference to 

pressure, and consists of a very light metal hell, with a 
binall opening near the top, floating in glycerine. The 
upper part of tbe bell is formed into a cone, which enters 
the pipe that ascends to tho burner. This regulator is 
used chiefly in btreet lamps, but tho dry regulators of 


Peebles, Borradaile, and others 01*0 in some respects 
preferable. 

QAS PHOTOAIKT&Y. Equally important with the 
accurate meusurement of gas is tho deterniluation of its 
photogenic value or illuminating power. There are three 
leading qualities of gas in use in this country:—(1) Com¬ 
mon English gas, os snpjdied in London and most of the 
large towns in England and Ireland, liaving an illumiBating 
power of from fifteen to sixteen candles; (2) English can- 
ucl gas, os manufactured in several cities and towns is 
England, such as Liverpool, Manchester, and Carlisle, 
having un illuminating power of about twenty candles, and 
sometimes os much us twenty-two candles; and (fi) Scotch 
cntinel gas, as made throughout Scotland, with an illumin¬ 
ating power of from twenty-five to thirty candles. The 
standard of comparison in every case is a sperm candle, 
six to the pound, and burning 120 grains per hour. In 
France, however, a lamp burning colza oil is used, and this 
gives an illuminating cflcct equal to 9*4 of our standard 
candles. For burning gas of 1<)W quality (from fourteen to 
nineteen candles) the burner employed is that known aa 
Sugg's London Argand. The exact dlmeiisiuus of this 
burner, tho nunih<*r and size of the lioles, and tho height 
and diameter of the chimney, are all exactly definiMl by 
Act of I’arliament. For gjis of from nineteen to twenty- 
three c^iiidlcs tho burner usually employed Is a batwing, 
having a rather large top and a slit of about *015 of an 
inch; and for cannel gas of twenty-five eandles and upwards 
tlie burner (as defined in liar Glasgow Gns Act, 18t>U) is a 
union or iish-luil, consmniiig ft cubic feet of gas per hour 
under the jiressnro of u column of water half uii inch in 
height. In all cases the consumption of gas is regulated 
I 0 5 cubic foot per houi*. 'i’iiu simplest form of photometer 
is that in wliicli a small rod (such as a common pencil) is 
})laced in front of the two liglits to he compared, so as to 
form a with an angle of about 20", witli a sheet of white 
paper behind to re<ielvo tlsj two shadows. If the liglits 
are equal the shadows will be of the same intensity, but if 
otherwise, equality is readily established by moving one or 
other of the lights back or forward. Tho distance between 
each light and the upright rod is now measured in inches; 
the figures squared, and the greater divided by the less,, 
gives the relative illuminating efl’eets of the two lights. 
This crudo instrument has long been superseded by tho 
photometer of Bunsen, several important improvements on 
which have been made by Wright, Sugg, and other English 
makers. Tho follow'iug is the most perfect form of tho 
instrument:—In the middle of a room, well ventilated but 
without perceptilde currents of air, with walls and ceiling 
]minted of a dull black, stands a strong deal table (alsn 
blackened) 10 feet long and 2 feet wide, u^ion which the 
photometer bar, 100 inches long, and accurately divided 
off to show the number of candles by siinplo inspection, ia 
firmly fixed at such a height that the “ sight-box " whicli 
slides uj)on it is on a level with the eyes of the operator. 
At one end is placed the gas Imnier and at tho other two- 
sperm caudles, tlie flames being exactly 100 inches apart, 
mid in a lino with the sight-box. Tho latter contains a 
disc of drawing-paper with a spot of about an inch diameter 
saturated with spermaceti in the centre, and on eacli side 
a mirror to throw tho reflection of the two sides of tho 
disc to the eyes of tho operator. If a distinct spot is seen 
on either side, or both sides, of the disc, the sight-box is 
moved to one side or other until equality is obtained, indi¬ 
cated by tlie disappearanco of the spot; tho number of 
candles is then read off on the scale below. Tho gas is 
first passed through an experimental wet motor, with a dia) 
showing the consumption of gas per hour by tlie observa¬ 
tion of one minute, and provided with a throe-way tap by 
which the gas may bo at will cither passed throngh tho 
meter or right on to tlio burner without going through the 
meter, being controlled in either cose by tho action of on 
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exceedingly delicate governor. The meter face also con¬ 
tains) the eecond band of a cluck inclosed in the meter case, 
and this being superposed over the index hand of the meter, 
the two liands travel exactly together wlicii the gas is 
burning at the rutu of 6 cubic feet per hour. The candies 
aro suspended from one end of the beam of a delicate 
balance, and appropriately fixed in a candle bolder. When 
an experiment is to bo made the candles are lighted and 
the meter set in action, and in ten minutes the candles are 
in good condition and the meter cleared of tlie gas which 
it previously contained. When after this lapse of time the 
index conies to zero tho three-wny tap is turned, and the 
cluck* liafid is also set to tho Mime point. Tho candle- 
balance is adjusted so that the candle* end is sligiitly heavier 
than the other, and when the long poiiit(*r indicates equality 
the gas tap is turned and the clock put in action by moving 
u ])in or catch on the top of the index box of the meter, 
which for convenience of observation is placed a little t<» 
tho right of the candles. A 40-graiu weight is then added 
to the candle bolder (tins being the standard consemption 
of two candles in ten minutes), and the observations are 
made with tho sight-box, one eaclt minute, the last being 
taken when the hand of the clock has made about nine 
and a half revolutions. The pointer of llio balance is now 
closely watched, and when it comes to the ceuti’e, showing 
that 40 grains of sperm have been consumod, the gsis tap 
is turned and the clock is stopped. Tlie total cunsninpllon 
of gas is now read off and the time noted. If the candles 
have taken li'ss than nine and a half minutes or more tiian 
ten and a half minutes to burn the dO grains, the experi- 
iiKMit is rejected as unreliable. The ten observations aro 
milled up and tlio mean uscortalned; (ho result is multiplied 
by two (because two candles were used) and corrected first 
fiir cunsumplion of gas by vule-of-lhreo calculation, and 
then to standard temperature atid pressure, for which jmr- 
pose tables have been constructed. Thorn aro various 
modifications of the Uunsen photometer, soino of whhdi 
have a CO-inch bar, some aro inclosed in a box of com- 
))arativcly small dimensions, and lined with black velvet to 
prevent rclloction of the rajs of light, and in one variety 
the disc is fixed uiul the candles move backwards and 
forwards Instead. T<j obviate the difliculties arising from 
irregtdarities in tho burning of the candles various substi¬ 
tutes have been proposed, the best of which, probably, is 
the Metbven standard, which consists of ati argund burner, 
the light from which is restricted by passing througii a 
plate of metal with an oblong hole in it of snob size that 
the light is exactly equal to two candles. Other arrange¬ 
ments have been proposed by Crookes, Wallace, and Har- 
court, but none of them have como into general use. For 
coloured liglits (such as signal lamps), and for tho arc 
electric light, the use of stereoscopic lenses, as recom¬ 
mended by Wallace, is indispensable. 

Besides tho photomctrical test above described other 
means may bo used to estimate the quality of coal gas, 
Tlie illnminating power depends mainly upon the propor¬ 
tion of olefiant gas and the vapours of benzole and other 
hydrocarbons, and these are readily estimated by the action 
of bioiiiiue. Tho specific gravity lUso gives a fair imii- 
vAliou of quality, as it varies from about 430 to (iOO 
(air =s 1000), and it may be estimated citlicr by a glass 
globe, tho capacity of which is known, weighed first with 
air and then with gas; or by transjuration of the gas and 
air through a minute orifice in a platinum plate. Tho 
“ jet photometer ” consists of a cockspur or rat-tail jet of 
gas 7 inches high, and the quality of tho gas is estimated 
by the pressure in hundredths of an inch required to main¬ 
tain tho required size of flame. 

Cat dBvrner«.—-When tho quality of London gas is 
stated to bo 16 candles, it does not mean that in tho 
houses, shops, warehouses, and street lamps of the nioiro- 
polis this value is obtained in actual practice with burners of 


I various kinds. The figure shows, in fact, the possibilitiei 
of gas illumination, and the goal to bo striven for by im¬ 
provements in gas burners, and in tho conti'olling of the 
pressure at which tlie gas is burned. In popular com¬ 
parisons of tho electric light with gas it bus often been 
assumed that gas as burned in oui* houses and streets has 
reached its last stage of development, and tlmt the battle 
of the rival lights is between that of electricity, with its 
beautiful and dazzling intensity, and unimproved and 
unimprovable gas. Notliing can be more fallacious. 
Science has of lute years made many improvements in tho 
inaiiufacturc f>f gas, and will doubtless make many more; 
while, since tho electric light “scare” of 1878, numerous 
ingenious inetliuds have been proposed to obtain, in common 
use, tbo full photogenic value of the gas, especially in street 
lighting. The British Association j^porto (of 1878 and 
1880) on tho best means for the development of light from 
eottl-gus of different qualities, drawn up respectively by 
Dr. Wallace of Glasgow and Mr. Pattinson of Newcastle, 
give much valuable information on this important subject. 

The burner gives form to tlie gas flame, affects the light 
given out, and determines the completeness of the coinbus- 
1 tion of tlic gas. Burners lire made by machinery in great 
quantities ami .it low prices. One firm alone (Bray & Oo., 
of Leeds) turn out about 30,0Ufi burners daily. Formerly 
they were made of eJLst-iroii; more recently brass was used 
for tho “ ludlow lop ” burners introduced by Wadsworth in 
1860, but now they aro mostly made of steatite, or a 
description of ]>urculaiii fitted into brass bodies. The most 
I simple jet is the cocktpur or consisting of a single 

liole drilled in the lop of tJio burner; but it gives a poor 
light in proportion to the unionnt of gas consumed, ami is 
now seldom usimI. The Jink-tail or union jet is formed by 
drilling two holes in tbo top of the burner at an angle of 
about eighty or ninety degrees, when the two jets, meeting 
one anoth(‘r, are pressed out into a fiat sheet of flame. 
These burners are used chiefly for cannel gus, and they 
give their best lighting power in relation to tho gas r4)n- 
sumed at from *5 to *7 of an inch. Frequently the burnera 
aro construeted with an obstmctioii so as to reduce tho 
pressure in tho main to something near the above figures 
The hat-wintj has a straight slit across tho top; is mostly 
used for gas of low and medium qualities, and gives tho 
best illumin.ating effect at from *2 to *4 of an inch pressuro 
according to the size of ilame and the quality of the gas. 
It may be laid down as an axiom with regard to all burners 
that the lower the quality of the gas, tlie larger should be 
the orifice or orifices through which it passes, and the lower 
the pressure. Bray has established the principle in regard 
to largo hollow top bat-wings for street lighting, that the 
thickness of slit should bo constant for each quality of gas, 
and that to obtain increased consumption the head of tbo 
hunu‘i' should bo enlarged to any required dimensions. In 
tins way he has constructed burners to give a light of from 
thirty to eighty candles with ga.s of sixteen-candlc power. 
In all these burners the gas is made to pass through a 
series of layers of cloth, in order to reduce the pressure to 
the point best adapted for the. particular quality of gas for 
which they aic made. Each sort of jet has several grades 
of size, known to the trade, which ore intended to meet tho 
requirements of lighting. For domestic purposes they aro 
made to consume from 2 to 5 cubic feet per hour, uiid for 
street lighting from 5 to 20 feet, or even more. 

The uTfjand burner, although giving the highest photo¬ 
genic value with gas of low quality, is not much used 
cxeejit for photometric pniqnises. Tlic trouble of keeping 
tbo funnels clean and replacing them when broken, and 
the diiltculty of regulating tlic supply of gas so as to 
obtain tho best efiect, limits the usefal application of 
these burners. In 1879 Sugg introduced largo argands 
for street lighting, with two or three concentric steatite 
rings; but although at the time tliuse competed most 
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successfully with the electric lipht, they have p'radually 
been set aside and replaced by fiat-flauio btirncrs, which 
give nearly os mneh light per cubic foot of gas, and 
arc much less troublesome. From argaiids of the best 
construction, such as Ihuso of Sugg and Silber, the gas 
issues at a pressure not exceeding *05 of an inch, and the 
olmpe of the flame is determined, not by the veloi'ity with 
which the gas issues from the holes, but by the height and 
diameter of the funnel. 

The use of volatile liipiid hydrocnriHDns (such ns benzole, 
petroleum spirit, Ac,) for nnriclnng tbc quality of poor gas 
has long been known, and many iugeniouH tnuciuncs have 
been invented for saturating the gas with the vapours of 
these liquids. Siniilur machines arc emjihiyed for prodmung 
air gas, that is, common air Riitnratcd with hydrocarbon 
vapours. If the spirjt is sullicicnlly volatile, and the tem¬ 
perature not too low, the air gas gives an illnininating 
powjT of from twenty to twenty-tive eaudles; but it must 
DO burned in argauds with very wide Iioles, or in bat-wiiigs 
with wide slits, and at a prcssni*c lud exceeding *2 of an 
inch. Air gas is much used in tlic United States, and in 
tliis country it is employed for lighting mansion-houses an*l 
otJier buildings at n distanco from a source of mpply td 
ordinary coal gas. ‘VYlmt is called the alho-cnrhon light 
has been introduced somewhat extensively in Loudon. It 
consists of common gas enriched by the \apouv of a solid 
hydrocarbon, called naphtlialin, a product of tin; distillation 
of coal tar. The naphtiiallii is puritied, and is introdmu'd 
in the solid form into a rucupt«cl(5 wliieh hecoines sufticiently 
heated, when the gas is hui*ned, to conveiL it slowly into 
vapour. The illuminating power of tin* gas is hy this 
simple means more Ilian doubled, and the light resenihlos 
that aiTorded by rich caniu l gas. 

One of the most recent inquovenicnts in gas lighting is 
the regenerativo gas burner of Sir William Sh-inens, In 
wliieh the heat of cumbuRtion is utilized in wanning tlio 
gas before it passes to tlio burner, and also the air neccs- 
aary to hum it. This is a very economical burner for largo 
lights, as it gives a marked ineTcasc of lighting power; hut 
the apparatus is clumsy and unsightly, and requires eun- 
ataiit supervision duihig the first half-hour iiiter llu; gas is 
lighted. Tho Lamps are also exceedingly expensive, and 
for this reason, and those already mentioned, are not likely 
to come into extensivo use. 

The experiments in street-lighting with the electric light, 
both in the form of the arc and in the iiicuiuh'seent lamps 
of Swan, Edison, and others, Ix'gun in 187t< and carried on 
to the present time, have done much to develop iiiqnoved 
systems of ligliting by gas, and to promote the. desire to 
have well-lighted streuts. They have also proved the im¬ 
practicability of applying eh'utrieity for lighting except 
under very exc eptional circumstances. One set of experi¬ 
ments, conducted with every appearance of fairness, showed 
that the arc light cost three times, and tho incandcsceut 
light nearly twelve times, as much as gas. 

The Buns(m jet, emph»)»c*d !)y the chemist for heating 
purposes, is an arrangement for mixing the gas with about 
two and a half or three times its Inilk of air before burn¬ 
ing, when it gives a iion-luminous but iiilciiscly hot flame, 
which, like lliat of a spirit lamp, duos not hlacken vessels 
placed over it. It consists of a stand or foot with a rat-tail jet 
in tho centre, abovo udiich is fixed n brass tube 5 or U inches 
long and half an inch or more in diameter, with two, three, 
or four small holes near the bottom for the admission of 
Air. The force of the gas issuing from the narrow jet 
causes air to be drawn in at the bottom lioles, and the 
mixed gas and air burns at tho top of tho wide tube. 
Tho quantity of nir required for the complete eomlmstlon 
of coal gas varies considiTably with its quality, common gtia 
taking seven or eight times, and euiinel gas about ten timi's, 
its bulk. Bunsen burners are now largely used for house¬ 
hold and manufacturing purposes. 


GAS SPRINGS are tlio vents through which gases 
escape from beneath tlio surface of tho earth. Two dis¬ 
tinct clasiu'R at least enn bo discriminated, which avo tbe 
result of two totally diil'eroiit actions. 

Tho gases tiiat escajic from one class of tlieso springs are 
volatile hydrorarbons which have been liberated by the 
solution of substances that contained inclosures of tho gas. 
Such spring.s occur in pni*ts of Italy and Asia Minor, but 
probably the most remnvkablo are in the United States of 
America. Here, in the oil districts, the gases liavo accumu¬ 
lated under pressure in largo reservoirs associated with 
petroleum nu(l water, arranged according to their relalivo 
specific gravities; these are liberated by artificild means, 
such os boring, when tbe elastic force of tbe wimprcsscd 
gas produces tliosc remarkable phenomena connected witli 
the spouting oil-wells. Thus if the bore-hole were to strike 
either of tiie gas ehamhers in annexed cut, as at rr, gas 
would first cscapi; and bo succeeded by oil, and then water, 
forced out by tho eLislic force of the gas in the otlicr 
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Ideal Section of Doublc-chanibcrcd Reservoir containing 
Water, Oil, and Gas. 

chamber, which would be the last to escape; If, on the oIIht 
hand, either the layer of oil or water were tapped they 
would be the first to bo forced nut. 

From anotber cLuss of s]>rings which hare a distinct 
counectlon with volcanic action a vciy difTcrcut set of gases 
escape. From some of llu>sc springs (wliicli are found iu 
districts where it is evident mure (Micrgotio volcanic action 
lias only recently become extinct) carbonic acid gas (CO.j) 
escapes either through oiieii vents, or it bubbles up through 
water. Such springs arc not imeoniuion on tho shores of 
tbe Laacher See in the Kiful, such an abundance of poison- 
ons gas being given oiT in some instances os to be destruc¬ 
tive to insect life in tho vicinity. But probably tho most 
remarkable example of any occurs in the island of Java, 
where In tho Valley of Death the gas sometimes accumu¬ 
lates iu such quantity that it suflbcatcs any auiinuls tlnit 
venture there. 

Allied to these gas springs arc tho FuMAnouca or gas 
vents on the sides of active volcanoes; and tho solfat^a 
stage of volcanic action, when only gaseous substances 
escape from tho crater, such as hydrogen, nitrogen, 
ammonia, hydrochloric acid, suljdiurous acid, &c., and 
with higlicr temperatures many compounds and volatile 
metals. These, however, will be more fully described under 
V01.CANOKS. 

GAS TAR, one of the liquid products of the destruc¬ 
tive distillation of coal, is a very complex suhstanco. It 
is always alkaline, from the presence of ammonia. It con¬ 
tains aniline and numerous other Imscs, as well as car¬ 
bolic, cresylic, and other acids of higher boiling-points. 
WJicn distilled, fetid animouiucul compounds pass over, and 
a light oil (coal imphtlia), succeeded by a heavier oil (dead 
oil), containing naplithalin and a little paraffin. The re¬ 
siduary pitch is used for common black vai'iiishes, and for 
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Bflplinlt pavement. Steam passed through coal tar !n a ' 
retort, carries over together scvoral of the hgliter products, i 
of which crude naphtha and benzole arc the chief ingredi¬ 
ents. By a careful fractional distillation of the rectified 
naphtha procured from this source the following products 
are obtained:—!, An oil of an alliaceous odour, boiling bc- 
twcM‘n IbO” and 160'* Eaiir.; 2 , an oil identical with benzole, 
ColTfi, boiling at 176°; 8 , an oil boiling at 240°, consisting 
chiefly of toluole, O^llg; 4, an oil boiling between 240° and 
2UU° Fahr., resembling cumolo; and 5, an oil boiling Ik:- 
tween 380° and 840°, resembling cymole, Oi 0 U] 4 . Aniline, 
procurable fnim the same fruitful source, through operating 
on the b*-nzo 1 e which coal tar contains hy a mixture of 
nitric and sulphuric acids, and afterwards employing a 
deoxidizing process, when pure, is a colourless oil-liko Onid 
possessing a very high refractive power; it has a strong 
disngrocnhle odour and a hot aromatic llavuur, huiliug irt 
360°. WJien aniliue is treated witli a solution of chloride 
of lime a beautiful violct-bluo colour is produced, which 
reddens by tiie addition of an acid. \Vlten boated with 
coiTusivc fiiildimatc it produces a splendid red dye. By 
the oxidation of this substance, aniline, a great variety of 
colours is obtaiued, tlio tints varying with the degrt'e of 
oxidation. Many other colouring pTinci])U'S, such as picric 
acid, yielding a beautiful yellow, and bhu dfi Parix^ a very 
line blue, arc by the skill and opi'rations of tiio chemist 
derived from various constituents of ci^al tar, and patticu- 
larly alizarin, formerly olitaiiicd from madder, is now made 
in enormous quantities from antiiritcene, .a solid hydrocarbon 
which comes over at the very end of the process of dLstillation. 

GASCOGNE or GAS CONY, ail ancient province of 
France. Tt formed tlic south part of the gcncriU govern¬ 
ment of Guieunc and Gascogne, and comprehending almo'st 
all the country between the Garonne, tin; Pyrenees, and tho 
Atlantic, was nearly idimtiesil with tho ancient A<iuitania, 
Tho French give tho name of GolXo do Gascogne to tho 
Bay of Bisciiy. 

GASES AS FOOD. If it is diflicult to pei'suadc 
piTsoiis (as it sometimes is) that water is a more necessary 
food than bread, seeing that by far the greater part of the body 
is made up of it, it is still mure diillcult to induce those who 
have not befure considered the question that gasi's are tlic 
must necessary food of all. A food is that which supports 
or increasoB vital actions. The necessity for oxygen as a 
food is absolute and nniiitormittent. When we inspire air 
into the lungs we eat it os cflc'ctually os we do our I>r<’a<l 
and meat, only by virtue of another organ. The blood 
absorbs some of the oxygen thus provided, and some cum- 
biues to form chemical eompouuds with the carbon, nitrogen, 
and hydrogen of the food. These compounds sometimes 
remain in the body for a time, but ns a nilo they are 
quickly thrown out os excrct;u Every thought and act of 
man, his warmth and his vigour, use up oxygen and return 
on equal amount in some combination to the air. Nitrogen 
seems, on the other hand, chiefly to dilute the oxygen ratltcr 
than to play any independent jiart. Inhaling pure oxygen, 
it is found experimentally, increases the vital waste by 10 
per cent. Tho body is, in fact, slowly burned by so violent 
a chemical activity. The fonn of oxygen called ozone seems 
to have greater food properties than ordinary oxygon. 

GABKELL, HRS. ELIZABETH one of tiie 
most noted bhigiish lady-novelists of her day, was born 
about tho year 1820, and wtis tho wife of a IJiularian 
minister in Manchester. Mrs. Gaskcll, whose maiden name 
was Stevenson, attmued a sadden cidebrity by the publica¬ 
tion in 1846 of her first novel, “Mary Barton.” In tiiis 
fiction the life, outwoid and inward, of tiie workers of 
“ tho metropolis of industry ” was portrayed from long and 
personal observation, and with mudi grace and truth. Her 
characters are sometimes drawn with wonderful dnimatic 
power, while her descriptive passages oi'o many of them 
particulariy gi’aphic. Among her other works may be 


mentioned “ Tlic Moorland Cottage ” (1850), a Christmas 
story; “Butli,” her second novel (185D); “North and 
South ” (1855); “ Cranford; ” and “ Lizzie Leigh.” When 
Dickens started his Uouxehold WortU Mi's. Gnskell became 
a constant contributor of talcs and sketches. Hem the 
last threeVorks named above originally appeamd. “ Cran¬ 
ford ” belongs to the most successful of her works, with its 
pictures of life and character in an old-fashioned English 
country town, rivalling Miss Austin in delicacy of observa¬ 
tion, and full of a quaint and peculiar humour. Mrs. Gaskcll 
also edited a life of Charlotte Bronte in 1657—a touching 
narrative which bus gone through a number of editions. 
Among her later works were “ Sylvia’s Lovers ” and “ Cousin 
riiyllis.” She died in November, 1865, 

GASSEN'DI, PIERRE (propel ly Caxsfnd)^ French 
philoKophcr and astronomer, was bom of poor parents on 
2‘ind January, 1502, at Champtercier, a village near Digue, 
in tho department of tlic Lower Alpjs. Ho received his 
education first at Dignc and then at Aix. At an early 
pciiod he evinced a taste for uslronomy. In 1614 ho was 
appointed professor of tlieolugy at Dignc, and two years 
iifteiwards he was invited to Aix to fill the chairs of 
divinity and philo.sopity. 

The appearance of the first volume of “ Exercitationcs 
Paradoxicro miver.sus Aristoteleos,” which was published at 
Grenoble in 16-4, gained for its author a well-established 
and widespread reputation, and Nieliolos Peirese used his 
influence to obtain for Gassendi a eanonry in the. Cathedral 
of Dignc. In 1626 a second volume of his “Exercita- 
tiones ” appeared, the object of which was to cxpo.se tlio 
futility «>f the Aristotelian scholastic h>gie. Upon his 
return (from a visit to Holland) to Dignc, Gassendi applied 
iiiuiKelf witli gieat diligence to astronomical studies, for 
which his fonduess liad grown with his years; and he had 
the good fortune, on the 7th of November, 1681, to be 
the first to obsen'o a transit of the planet Mercury over the 
sun’s disc, which had been previously calculated by Kepler. 

Aliout the year 1641 Descartes, with whom Gassendi 
bad long maintained a clo.se and friendly intercourse, was 
working a reform in philosopliy. Gassendi, however, 
forthwith attacked the pliiloHuphIcal system of his friend 
in a work entitled “Disquisitio Metaphy&ica, scu Dubila- 
tioncs ad Meditationes Cartesii,” wliich led to a slight 
coohiess between the philosophers. In 1645 Gassendi was 
appointed professor of mathematics in the College Royal of 
P.arls, upon the nomination and by the influence of Cuidinal 
du Plossis. A st'vcre cold having occasioned inflammation 
of tlie lungs, ho WiW forced to retire to Digne for tho 
restomtiou of his health. In tins retirement, however, ho 
was far fnnn idle. In 1647 ho published hts work Do 
\'ita tit Moribus F.picuri.” Tiie “ Syntagma Philosophias 
Epiemeoc,” wliieh followed in 1649, is an attempt to recon¬ 
struct the system of Epicurus out of tlio cjitimt fragments. 

Gassendi returned to Paris In 1653, and the next year 
he publibhcd “ Tychonis Braluoi, Ctipeniici, Pcurbachii, &c., 
Vitro,” a work which was not confined to the biography «if 
thesti great men, but also contained a brief sketch of ancient 
and modem astronomy down to bis own day. The resamp- 
tion of his literary labonrs quickly brought on a return of 
Ids former disorder, and be died on the 14th of October, 
1656, in the sixty-thiril year of his agt?, 

GASTEROBIYCE'TEB is a group of Fitkci, distin¬ 
guished from tho higher fomis by the reproductive organs 
being included in a case {peridiunt) of some kind or aiiotlier* 
The first tribe of the Gastoromycetes is Hypogroi, which 
are subterranean, and their peridinm is perinnnent. Among 
these is tho Red Truffle (^Melanogaxier vnriegatu3\ which 
is sold in tho market at Bath, and oaten there in preference 
to tho comiiiun tmffle. The »<‘rond tribe is Phalloidic, 
which are terrestrial, and the sporc-produemg surface 
Qiymenium) is dcIiqucM'cnt. Of tliis tribe the genus 
Phallus is tiie tyjie. There arc two species of this genus 
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known in Great Britain, where they are called stinkhoms, 
on account of their disgunting emell. Phallw impudicus 
(the cuinuiou stinkhom) is found in woods and thickets in 
Bummer and nutiinm. Cpnophallua caninun is a rarer 
Bp(*cics. It grows in woods and hedges in the south of 
England. From the colour of its pileus, by which it may 
be distinguished, it is called rcd-licodcd stinkhorn. Anot her 
well-known but rare fungus is the Latticed Stinkhorn 
{Clalhrut canceUaiuH). Tlio receptacle forms nn open net¬ 
work, the braiinlH's of wliieh rcseinble sealing-wax. It is 
very fetid. The tliird tribe is TVichogastres, in which the 
hymenium at length dries up into n dusty mass of threads 
and spores. Tlio best known of these are the puff-bulls 
(Lyco])erdoii). The pant puff-ball is cscnlenL when young. 
Geoster and BovEta also belong to this tribe. The fourth 
tribe is Kidulariaeci, wbie.li has a receplaclu tilled witli free 
or elastieally pedicellate sporangia. The type of this sec¬ 
tion is Midulario, or Bird’s-ncst Pcr.iza. The most common, 
however, is Cyathun vemicosiu^ which is found on tiic 
ground, decaying dung, sticks, &c. They are pretty little 
fungi, ri'sembling birds* nests, not only in tiieir shape but 
also in their Bpurungiu, which liu at the buttoin of tho 
roeeptaele like little eggs. 

Tlie Myxogastres or Myxomycetes, which have been in¬ 
cluded among the Gustci'omycctes, aic better ]dnccd quite 
apart from all fungi. 

GASTBROP'ODA or GASTROPODA, a class of 
tho subkiiigdom Moi.li;n('A, containing such animals ns 
limpets, periwinkles, and snails. Ousteropods may bo 
rt'udily dlstlnguisbed ironi sneh molluscs as oysters by tho 
possession of a distinct liead, and, speaking generally, by 
their active habits; in these two resjiects they ap'ce with 
cut tie-tialies. Further, Gaslcrojiods ap-ee witii cnttlc-fishcs 
and dillcr from oysters by the posscsbion of a veniurkable 
rasping tongue, tbo odontupho^'Cy wliieb consists of a chiti- 
jious band {raditla or linyval rihhnn') developed in n sac 
within tho oesophapis and worked by sjxielal muscles. This 
lingual ribbon is beset with rae.urved spines or teeth, vari¬ 
ously uvraiiged in diiVerent genera. As the portion near 
tiic mouth wears uwuy tlie W’holc ribbon is puslied foiwurd 
and new substance is formed at ilie other end of tiic sac. 

'J'lieso motiuscs generally creep upon a large expanded 
portion, stretching on eaeh side in tlie median ventral line. 
Tiiix is tlie fooU In some it is a broad erecjiing disc, in 
otliers it is narrow and furmedi like a furrow, or it is tbin 
and presents the appearance of a slim plate plact d in a 
vertical position. TJie dorsal surface has a very delicate 
iutegumont, which is drawn out in the form of a skirt or 
inautle^ so os to partially conceal the head and fool; tlie 
apace between the overhanging mantle and the body is 
known as tbo tvbpallial chamber. 1'iie licad, placed in 
front, sliows Itself more or less, according to its greater or 
less retirement under the mantle, and is furnished with 
Bmall tentacles, which are above the mouth, and never sur¬ 
round it. 'Their number ranges from two to six, and they 
arc sometimes altogether wanting. Their proper use is only 
for touching, and at Iho most for smelling. The eyes are 
very small, sometimes adlierlng to the head; sometimes at 
tho base,or at the side, or at lliu point of the tentacle; and 
Bometimes these organs are altogether wanting. Tlic organ 
of hearing consists of two round vesicles containing ciliated 
otoliths. Some of the Gostcropods are absolutely naked; 
others have only a concealed shell; but the greater number 
carry a shell which is capable of receiving and slieltcring them. 
Those shells are produced iti the thickness of the mantle. 
Some of them are symmetrica], consisting of more pieces than 
one; others are symmetrical, but formed of n single piece; 
and there are also some unsymmclruail, which in species 
w here they are very concave, and where they grow a long 
time, necessarily produce an oblique spire. If tlie reader 
will imagine an oblique cone in which other cones are sue- 
oesbivcly placed, always larger in a certain direction than 


in the others, it will follow that tlio wliolo rolls itself upon 
tho side which Is least. The part on which tbo cone is 
rolled is called tho columella or pillar; this is sometimes 
solid and sometimes hollow. When it is hollow tbo open 
end of it is nuinod tlie umhilicH$, The whorls of the shell 
may remain nearly on the some plane, or may extend towards 
tbo base of the oolumella. In tho last case tho preceding 
whorls are raised one above tho other, and form what is 
called the $pire^ which is jxiinted in proportion to the more 
rapid descent and small enlargement of the whorls. Those 
shclLs with an elongated or prujccting spire are termed 
turbinated ghells. When, on the contrary, the whorls re¬ 
main nearly on the same ]>latie, and are not enveloped ono 
within another, the spire is Hat, or even concave. These are 
called dlncoid shells. More rarely the shell is coulcul or 
putelliform^ like the Ihiipct. Wiien the upper part of each 
whorl envelops the preceding ones the spiro is said to bo 
coDcculed. 'iliat }iurt of the shell from which the animal 
coiiie.s forth is termed tho aperture. When tho whorls re¬ 
main nearly on llio same plane, the aniiiml, when it creeps, 
caiTics its slioll dispostid vertically, the columella lying aerosfl 
the jiosterior part of tho hack, ami its head passes under 
llie border of tho apcrtm*e op])usod to tlio columella, W^hcii 
the Kpiro is elongated it is directed obliquely to the right 
ill almost all the species; a small number only have it 
directed to the left when tlicy creep; these shells are called 
reversed or k/t-haiided shells. The heart is always oi> 
the side opposito to tliat wliuro the spire is directed. It 
is therefore ordinarily on the left side; in tho rovorsed or 
left-linnded shells it is ou the right. The contrary of this dis¬ 
position holds good w'ith regard to the organs of gem'ration. 
'The apertui'o is sometimes notched or produced into a carnal, 
wliieli h respiratory in its function. Sometimes there is 
also a posterior eanal, which is excurrent. 

The aperture of llio shell, wliieh is fonned principally by 
tbn hist whorl, is mure or less largo in proportion to the 
other whorls, according as the head or foot of the ani¬ 
mal, whicli is to be constantly protruded therefrom and 
retracted thereunto, is more or less voluminous compared 
with the moss of the viscera which remain fixed within tho 
shell. The aperture is, moreover, wider or narrower in [iro- 
portion as tho some ports are more or less thick. Tluire are 
shells whoso aperture is narrow and long; the foot, in such 
cases, is delicate, and doubles together for tho purpose of 
rcadmission. The great uumb<‘r of aquatic Gasteropoda 
with a spiral shell have an operculum^ wlncli is sometimes 
horny, sometimes cnlcai'eous, attaidicd on tho posterior part 
of tho foot, and which shuls the shell when the animal has 
rc-cntcred it and is entirely retracted within. 

In Hg. 5, Plate I., is rejiresentcd a section through a 
typical Gustcropod shell, showing (a) tbo apex of the shuB, 
(c) tho columella, (te) tho whorls, («) the sutures, tho points 
of junction of the whorls, (ap") the aj>erture, (y»r) tho pos¬ 
terior canal, and (oc) the anterior <'ni>al. Somo of the 
Gasteropoda are aquatic, while others are denizens of the 
dry land, lliose of tho former group are provided with 
lungs, which have an external eoinnmnlcntion to admit air, 
opening under the outer edge of the mouth. In tho latter 
respiration is carried on by means of brunchisQ or gills, the 
exact position of which varies mudi iu different species; 
in many being inclosed in a cavity on tbo hack, in some 
being lodged in a furrow between the mouth and tho foot, 
and in others being situated npon the bock of the animal, 
and floating freely in the water. 

The heart cousistrt of a ventricle and two auriclefl, one of 
w'liich is often suppressed. A largo liver is present. Gos- 
teropods possess a coiled tube funning a renal organ or 
kidney (iiepkridium)\ in a few forms this is pairad. Tho 
sexes aro frequently united hi the tMiiiie individual, but 
self-fertilization never obtains. The nenous system is 
widely different in tho various groups, while tho gauglia 
are jirincipally concentrated round the entrance to tho 
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alimontary canal, and fonn a collar or ring wliicli snr- 
roiiuds the oesopbaguy. 

A few GastoropoJs are bilaterally Ryminclrical, with the 
gills, renal organs, generative duets, and circulatory organs 
all paired. Theso are the Chitons (Chitonida), IMatu 1., 
fig. 1), and two worm-liko forms, Neomcnia and Oliajto- 
denna; the two latter have been only recently added to tho 
mollnsc.ia subklugdoin. These forms Professor Ray liiin- 
kestcr, the latest authority on the MolluHca, has K(*]>.'iralcd 
from the rest of the class, funning for them a siihclass, 
Isoi'LEUUA. TJio rest of the Gasteropoda ho culls Anis<i- 
plcura. In these, while tho head ami Iho foot retain tho 
primitive* bilateral symmetry, the visceial Imuip Ilos l)ccn 
subjected “ to a rotation tending to bring tho aims from 
its prwtcrior median position, by a movcniont along the 
right side, fonvnr<ls to a position above tin? right sidt; of 
the aniTnal's neck, or even to tho middle lim; above tho 
neck. 'J'hiH torsion is connected mechanically with tho 
fxc.(issivo vertical growth of tho visceral hnmp, an«l the de¬ 
velopment npoii its surface of a heavy slioli.*’ As a con- 
seqwncc of this torsion the organs usually lose their bilateral 
iiymmetry, bf lng utrop)ii<*d on <ine i*l»lc. According as the 
nervous system is involved in this torsuiii or not Ray 
l^ankcster divides tins AuiMiplcuru Into Streptoiieiira and 
lOntbyneura, tho Itrst of wlihdi is contennimais with Idilne 
ICdward's order l^rosobranehiata, hut includes also tho 
lletoropoda, whilo the second r<)nl.‘iins the two orders 
Ojnsthubrauchiata and Pulmonifcra. 

Til tho order ProHohranchiata (I’lates 1. to 111.') tho gills 
am pectinate or plumose, siluateci in front of the lie.art, and 
usually lodged willihi the mantle. The animal can usually 
withdraw itself entirely w’ltliin Iho shell. Tlio soxi'S are 
disliuel. Tho T.impels (Patellidaj, Pl.ilo I., fig. Koy- 
hulo himpefs (FisMirellidu.*), and Eaishclls (llaliotld.T, 
tig. 3), nro distinguished liy liaving tho gills and renal 
organs }>aircd, and in some cases two auricles the 
heart. Fig. 4 is a reprcsenlatlvo of n peculiar group of 
pidagic molluscs, ivlnch are hometiim*.s regarded as a dis¬ 
tinct class; they should rather be idaeed among Iho ProM»- 
brnnehiata, forming a group or suborder p(;euHai*Iy inodifual 
by their frec-Hwiinming life. I'lic index letters inifcr to 
tho following:— p, proboscis; f, lentaeles; //, gills; shell; 
y, foot; t?, disc. The remainder of Plate I. Is tlevot<‘d to 
the carnivorous Gastcropods, forming a sccti<m knowni .as 
Siphonostomata, from the margin of the mantle Indiig 
■prolonged into a Hijihon which notches the lip of the 
shell. This section includes some of tho most beautiful 
shells known to the colicetur. the cowries and the cones. 
Tho principal families included in this seeliou arc—Doliidw 
6)» Strombidas (fig. 7), Uypriridie (lig. 8), Muricidm 
(fig. 9), Buccinidm (fig. 10), (Jlividm (fig. 11), Tcrchridm 
(fig, 12), Volutidte, Coiiidw (fig. 13). Plates II, and 111. 
aro devoted to the section IToIostomata, in which the mar¬ 
gin of the mantlo is simplo and the lip of the shell 
unnotched. Tho molluscs included in this section arc 
vegetable-feeders. Tlie principal families nro Trochidac 
(Plato II., figs, 14-22), Noritidro (figs. 23, 24), Pleurolo- 
unaridse, Scidaridse, lantbiuidir, CeritliidiD (figs. 26-27), 
Melanidic (figs. 28, 29), Pyramidellidu!, Turritellidie, Lit- 
torinidse (fig. 30), containing the periwinkles, Paludinidao 
(figs. 81-34), Cnlyptrffiidic (Plate III., figs. 36-60), Nati- 
cidic (figs. 51-69). The third section of the Prosohranchiata 
is Pneumonochhmyda, which contains tcrri'strial molluscs 
■which have lost their gills and had the pallial chamber con¬ 
verted into a lung. They are rc-adily distinguished from 
tho ordinary land-sniuls, fonning the order Pulmonifcra, by 
the presence of an operculum. This section contains three 
families, Cjelostomidmt Hellcinidao, and Aclcali<].T. The 
genera SiphoDoria and Gadinia (figs. 60-64) should be 
Toferred to the Pulmonifcra. 

The order Opisthobranolnata (Plates IV. and V.) contains 
marine camivorons molluscs. Many of them are slag-like 


in form, the visceral hump being small and the foot large. 
The sexes aro united. The shell is rudimentary or absent* 
and tho mantle is frequently altogether suppressed. ThU 
order may be divided into two suborders, Ibilluata and Kon- 
Ibilliata. The Palliatn, those supplied with n mantle, occupy 
JMutc IV. Jlie families included in this suborder are Aply- 
sildo* (figs, 65-08), containing the 8(!a-lmre (lig. 05), Plcuro- 
brunchidtc (figs. 09-73), Toriiatcllidm, and ihillidte (figs. 
74-81), the bubble-shells. Tliu Non-Piilliata (PLite V.) 
contain many fomis cxiiibitlng an extreme degradation. 
Ill all ncillier shell nor mantle me prcKcnt, The gills, when 
presinU, aie placed on the hack and tho sides; they nro 
usually rp<*cial developments of tho hody-wnll; in a few 
no gills exist at all. It includes the following families: 
— Dorididre, the sea-lemons (figs. 82-94), Tritoniadie 
(figs. 96-97), Eolidm (figs. 98-103), PliyJlirhoidfiB, and 
J-3y.siada}. The Pulinoniteni (Plate VL), as the name de¬ 
notes, arc furnished with a lung. This organ is formed 
by the fusion of the edge* of the mantlo to tho neck, so as 
to inclosi' a chamber whie.b is lined with a fine network of 
bloodvessels. The rcspiiatory orifice irt small. The shell 
is usually large and s|dral. The sexes are united. Some 
ur(! terrestrial, others live in fresh and brackish vrater. Tlio 
lung-sac lias a hydrostatic function in the aquatic forms. 
TJ»o most important family is Ilelieidas, llie land-snails 
(figs. 1 04-112). The otiier families arc Lhnacidae, the 
sings (figs. 113-116), Oiividiada;, Limincida: (fig. llC), 
and Auvirnlida*. 

GASTON DE FOZX. Sec Foix. 

GAS'TRIC DIGESTION. See Dkikstiox. 

GAS'TRIC FEVER* a term that is sometimes em¬ 
ployed to designate a continued fever of long durulion 
attended with diaiTlioca, ulceration of tliu bowels, and en¬ 
largement of t))o spleen. Tim disease is also known in 
many parts of the country as low fever, slow fever, whilo 
ill old medical works it is known as abdominal typhus and 
enteric fever. The most usual n.aine now, however, is 
typhoid, and it will h« found described under that title. 

GAS'TRIC JUICE. This term is applied to tho 
fluid which is tlie principal agent in digestion, secreted 
from the interior of the stomacli vci-y copiously .as soon as 
food enters the latter. I'lic gastric juice is a truiisparciit, 
almost colonrless, bllghtly \lscid liquid, which, when ob¬ 
tained (through a fistula, ite..) from the stomach while 
fasting, has a mawkish acid and saline taste. Gastrio 
juice ])ossc.s.scs strong antiseptic properties, suspending 
putrefaction .and restoring the freshness of taintL.-i meat; 
it also coagulates milk, wiiirh ]>rupcrty iu independent of 
tho presence of any acid, lint the most retrmrkublo quality 
of tho secretion of tho stomach is its solvent effect on 
protcids, i.e. nitrogcmous substances, which It will even 
dissolve when placed in contact with them out of the Inidy. 
On fats it has scarcely any action at ail. The chemical 
composition in man is as follows:— 


Water,.. 994*4 

Solid residue, • *.* . • . 6*6 

1000 

Pepsin,. • • . 3*2 

Hydrochloric acid, 

Salts, . • . • 2*2 


Total solids, • • • 5*6 

The action of the gastric juico is manifestly that of a 
ferment, and to tlie active fermenting principle the name 
of pepsin has been given. T he products of the action of 
pepsin on protcids arc called peptones, and they differ from 
ordinary pruteids (and resemble ciy.'>talIoidH) in their 
greater difiiisibility* in not being precipitable by heat or by 
most acids, and iu their extreme solubility in water and in 
I saline solutions. 
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OASTKOCHJE'NIDJE, a family of inollnscs belong- 
iiig to till) order J.amellibkanciiiata. This family is 
composed of species which are burrowers in mud or slono. 
The shflls are thin, gaping in front, equivalve. Tlie hinge 
is destitute of teeth, and tlie valves arc united by a narrow 
llgauieut. The animals live inclosed in culeurs<iufl tubes, 
or embedded in mud or stone. Tim valves of the sLell aro 
either free or cemented to the shelly tube. The tube itself 
apjHjars to be formed by the animal to protect its elongated 
and partly naked body from the roughness of the sand or 
the rock, in the holes of whieh they reside. 

The animal has two very long united siphons behind and 
a truncated iiiiger-llkc fo(»t in front. In the typical genus, 
Gastrocha?na, both the valves and the shell arc free. Tho 
valves are wedge-shaped, regular, widely gaping in front, 
and close behind. The species perforate sliells and lime¬ 
stone, and line the crypts whitih they make with a layer of 
shelly matter. The holes made by a species sometlnuis 
found on Uritish coasts, Ga«frocUmnn modiolinn^o.vi'i vXw\xt 
2 inches deep and half an incli in diameter. The extiTiial 
oi-iBcc is tiask-shaped, and lined with a thin layer of shell, 
which projects slightly. Ten species are known. 

In the genus SSaxicava the shell is equivalve, solid, 
wedge-shaped, and gaping at each end. The species of 
this genus are few in number, hut are very widely diHust-d, 
the same species even being found in many and distant, 
poi'ts of tho globe. They arc ii.stially found burrowing in 
limcbtone rocks, the animal being iixed by tbc byssus to 
tlio side of the ljoh5 it excavates. Tliey arc .'dso found in 
crcviccs of rocks, shells, corals, or ain<»ng seaweed. The 
manner in wliicli these molluscs bore is thus explained by 
Mr. Hancock:—The thickened portion of the mantle of the 
Soxicava is aimed with a rough ln\or of numci'ous crvstal- 
line particles of voiluus shaju's nnd sizes, which arc im¬ 
bedded in the surface, .ind coJisist probably of sllex c>r 
flint, either pure or in cumbinulion with some animal 
matter. I’his forms, in fact, a kind (»f tile, superior, how¬ 
ever, to any of our workmeirs flies in this, that the surface 
keeps itself always in a proper state of ronglnu'Ss for 
trituration, the silicious crystals being constantly shed 
and as constantly renewed. This thickoned portion of the 
mantle is also amply provided with muscular fibres, run¬ 
ning in all directions. The animal, thus armed, attaches 
itself by the byssus to the rock it wislics to pcrfonite, then 
brings into contact with it this portion of its innnllc, nnd, 
sotting the muscular fibres into motion, soon rasps away 
tbe suxfacc. Some years ago it was discovered that the 
whole front of the riymoutli breakwater bad been attacked 
by these molluscs. They never bore deeper than 6 indies. 
Other genera belonging to this family are Clavtagellu and 
Aspergillum (watei*ing-pot Rhell), 

GATA, CAPE BE, a headland on the sonlh coast of 
Spain, in Ion. 2° 10' W., 20 miles souUi-east of Ahnerio. 
The promontory 1 '.:h four IiIUh; ami a crystalline muss of 
limestone, in which sapphires, agates, and cornelians aro 
found, rises from the shore to tho height of 210 fecU It 
10 tho ancient Charidemum rromontorhim, 

GATESHEAD, a municipal nnd parliamentary borough 
of England, in tho county of Durham, situated on tlie 
south bank of tbe river Tyne, opposite to Newcastle, with 
which it communicates by a handsome stone bridge at 
their low levels, and with ^teplien.son’s magnificent high- 
level bridge at their upper levels. The latter is 1110 foot 
above the river, and carries tho railway, wdth roads beneath 
for vehicles and foot possemgers. The town is 271 miles 
from Loudon by the Great Northern Railway. 7'he parish 
church is ancient and spacious, nnd Jins a lofty tower. 
There aro other churches of more modern erection, and 
places of worship for all denominations of dissenters. A 
handsome town-h^l, in the Italian style, was built in 1800. 
Tho town contains a good grammar and other schools, 
mechnnics’ institute, and a free school fouuded by a rector 


of tbe poi'ish in 1701. It has also an excellent dispensary, 
which was established after the visitation of cholera in 
1801-32, in which more than 1000 of the inhalntantH 
perished. The sanitary condition of tbe town was then, 
nnd for many years after, in a very bad state, but great 
iinjirovcments liavc feinco been inad<*. A large porticai of 
tho river-hide, jwoperty, in which the houses were small 
I nnd poorly built, was destroyed by fire in 1854. This 
fttcilitaled tbe opfuing of some of the closer and inoro 
crowded parts, nnd allowed a new quay to be constructed. 
The town is rajiidly extending to tho west and south, 
where many new streets have been laid out and some good 
houses erected, and is annually increasing in manntacturing 
and eommcrcinl importance. There are coal mines within 
the limits of the borongh, which aro extensively worked, 
and emjdny a large proportion of tho inhabitants. The 
chief manufactures are of brass and glass, and there are 
important irou-w'orks. Tliero are also large cement and 
chemical w’orks. SliipbuiJdingis carried on, nnd the North¬ 
eastern Kiiilway bjcoinotive works employ about 1000 liaiids. 
At Gateshead Fell, near the town, ore tho quarries fiom 
whieh are obtained tlic f.iinous grindstones known as “ New'- 
castle grindstones,” which are very extensively used at 
homo, and also exported to all parts of tho world. The 
muuieijKil bonmgh is divided into five wards, and governed 
j by ton .aldermen and thirty eouneillors. In accordance 
with tbc Reform and Redistribution Acts of 1884—85 the 
p:irliam<‘nlary borough returns one member to the House 
of Commons, nnd h.ad a population of C5,803 in 1881— 
an inerc.'i.se of 17,000 since 1871. Tlie pojmlation almost 
exactly doubled in tbe twenty ye.ars between 1801 nnd 1881. 
I'rom tbe numerous Roman relics found at CatcKhead it 
lias been concluded that it W'ns an outwork of the Roman 
station of Newcastle. 

GATZNAIS, a former district in Fraiiee, partly com¬ 
prehended in tho jjrovinco of lle-de-France, partly in 
that of Orlc^anais, nnd diKiingnisliod as Gdtinais Fran^ais 
and GiUinais Orldanais, of which J^lehin and Montargis 
were the respective capitals. It is now' included in tho 
depurlinents of Seinh-kt-Marxe, Loikkt, Niiiviiic, nnd 

GATINE, a district of Poitou, of wliich Parthenny 
was the capital, now comprehended in the department of 
Deux Sevres. 

GAUGE or GAGE, any apparatus for measuring 
dimensions, capaidty, and all kinds (»f forces. Hut tho 
1<*vTn is usually restricted to some particular instruments, 
such ns tho g-augo of the air-pump, which points out tho 
degree of exhunstion in tho receiver, tho wind-gauge [seo 
ANJiMOMiCTJfiR], ihc tide-guuge, &c., all of wliieli are men¬ 
tioned in connection with their several subjects. In rail¬ 
ways tbe gauge means tbe distance between Ibo rails. 

Wire^fjauffea arc those which meiusurc the diameter of 
wire, by which its size is useertuined. It is greatly to bo 
regretted tliat tho method of reckoning is still absurdly 
discrepant. Thus the high numbers of the Birmingham 
music-wii’c gauge are for stout wire, and those of oi’diuary 
steel or iron wire gauges aro for thin W'irc. As an ex¬ 
ample, No. 17 music wire is No, 20 iron w’ire; and No. 17 
iron W'irc is No. 24 music wire. Worse than this, many 
wire-drnw'crs use another gauge still for brass nnd coppej-, 
and the gold and silver gauges difler again. None <if 
tlicsc gauges have any Hcicntilic basis. Against this absurd 
and hctorogciieouB system (or absence of system) it is a 
liumiliat ing eontvnst to consider tbe French, or, as it Is better 
called, the metric system, with its universal and delicate 
measurement by hundredths and by tliousandths of a metro 
(centimetre and millimetre). Even if wo were to deei- 
inulixe the inch, and agree that the sizes of all wire sliould 
be reckoned in hundredtliB of an inch, wo should gain an 
immense advantage, nnd tins has often, though vainly, been 
proposed. Tho truth is that tradesmen gain a certain 
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ndrnntngo in tlicir tccliiiical terms not bcln^ uiulei^toud I 
by jicoplc. 

Three forms of wh-o-gau^ are in common use. For 
BinuU wire (us inuBic wire) the best is that made by two 
r>mull oblun;; plates of steel set in a frame in one plane, 
Ihuir lower edges touching and their u])per edges 6C])nrated 
by a small distance, leaving an opening like a very elon¬ 
gated V. The sides of this opening bear transverse lines 
with the number of tho wiro wiiich is stopped opposite that 
particular line. Larger wiro or sheet inetul is measured 
on a gauge plate surrounded by notelies of the proper 
widths, 'i'he third sort is llko a carpenter's rule, with a 
sliding extension-piece carrying a cap, between wliicli cap 
and tbe extremity of the rule proper the wiro to bo gauged 
is placed, the size being then read otf ns graduated on tho 
cxtensiou-piecc. This sort of gauge serves for measuring 
many objects besides w’ire. 

GAUGING is the method of (hdennining by actual 
measuroment the size or contents of a body, and especially 
the number of gallons contained in any vessel intended to 
hold liquids. The greatest use of this art is in the collec¬ 
tion of the revenue, in which it is necessary to measure the 
contents of vessels of gi eally vary iiig form and size. Scieu- 
tiiic instruinenU are used, as tlio ilipping rod and hliding 
rule. Tho strength and value of spirits are dotenuined by 
^lykes* hydrometer. 

GAUL and tliu GAULS. In the article FjtAXcr. it is 
iiientiunod that the Gauls were not originally the inhabit¬ 
ants either of tho Western, the Italian, or tho Kastern 
Gallia or Galatia. Tlni conquest of the first was bt'fore 
our historical period, tlie conquests of the latter we know 
somewhat of. Considerations of race and language make 
us certain that the (hiuls are tin* Gaelic hrauch of the 
Celtic nation, mid cmihlo us to assert witJi fair reason that 
lliey came fiom the Fast, that they mu of the Indo- 
Germanic or Aryan stock, and that they funn theiirsl great 
wave of the successive invasions ivestwmd of Aryiui peojdes. 
They were men of laige, sometimes colossal, size, with fair 
sluus and red hair, or it mlglit be ruddy yellow; brave and 
fickle nt the same time, headlong at a charge, but we:ik 
at continued eflbrt. Their favourite weapon was a long 
sword, and they were skilful charioteers and javelin-men 
when wo begin to hear of them. But ages before any 
iiistcrical I'ucord they poured into tho country we now coll 
Franco. Hero we believe they found a small quick* moving 
diirk-c^cd race, not Aryan, remnants of which still exist 
along tiic northern shores of tbe Mediterranean and by the 
Bay of Biscay. These were called the Iheri in Spain, the 
Liyures in Italy, tho Aqu’Uani in France. It is believed 
that in the Basque tongue their very speech lias been pre¬ 
served to us. The Gauls themselves were called by tho 
Greeks Galatoi^ Kdtoi (the same word), or Galloi^ and the 
country they had conquered (France) Galatia or Gallia; 
tho Komans adopted these names. It will ujipoar presently 
how each name has been made use of to mark distinctions 
of country and folk. The Gauls or Culls tlien drove out 
tho dark race from tho country between the Seine, the 
Garonne, the western sea-sliore, and the Rhine. Tlien 
certain of them drove before tlicm the Ibori across the 
Pyrenees to lasyond the Ebro (ibems), wlicnee tlieir name; 
but they, mingling with them produced tbe bravo mixed 
race of northern Spain called by tho Uomaus tho Ckltx- 
BKRifOrunionof Celts (or Kelts) and Iberians. (Tlic Romans 
having no letter K used C for tiic Greek K, a cause of 
many generations of confusion.) Thu Ocitiberi were per¬ 
haps the most stubborn of resistors to Roman conqu(‘st. 
A tliird division, still prehistoric, crossed the Alps as tlie 
others hod crossed the Pyrenees, and formed the Umbrian 
race. We now reach the times of dim tradition, and the 
date of 590 it.c. is ^ven us, on slender authority, it is 
true, 08 tho time when a second Italian invasion by Gauls 
took place. These founded Milan and settled tbe whole 


country north of tlie Po. The Romans, recognizing them 
as ideutiud with the Gauls of the novth-w’cst (France), 
called them all Gauls niid their country Gallia, distinguish¬ 
ing the Freuuli Gauls as Trnnsaljdnu, tho Italian Ganla 
as Cisal])ine. The latter quickly became Romanized, and 
adopted Roman maimers mid costume, so their land was 
called also Gallia tof/ata^ Guuluf the toga; whereas Trans¬ 
alpine Gaul, still for many centuries to come retaining 
tli<^ imtioiml clothing, was called Gallia hraccaia^ Gaul of 
tlio breeches, from the distinguishing gariiient. It was 
tlieu the case lliat the burbui'Ians clothed the legs (orien¬ 
tals and occidentals alike), wliilc it was a mark of classic 
civilization tliat the legs should be bare—which always 
seems odd to us. Beyond the Gallia hraccata^ to the 
north, the Gauls riduiiied their long unkempt locks in a 
sort of red nmiie, torrihle to see, and this oute.r Gaul of 
tJie Ganls was tliereforc called (laUia comata^ Gaul of the 
hair. These remarks ap])ly to the early historical period 
and onw'urd to the lime of (/ivsar. 

Wii have now the Gauls in France, in norllieru Spain, 
in th(5 peninsula of Italy, in the Milanese. At probably 
the same lime as the iuvusionof the Milanese anutlier body 
ov(‘rran Switzerland, and following the line of tho Alps 
un<l tlie Daunhe passed eastward, sending down a stream 
along Illyria, the cost coast of tlie Adiiatic. This invasion 
gives us the famous Hclvelii (later on to give a pretext for 
Ciesar's invasion), the Rliecti, tlie Norici, and the Cariulhl!, 
who have left their names along tiic chain of tho Alps. 

Coming imw to strictly historical times, wo find the 
Gauls of tlie Seine, niidur tliuir Brennus or national leader, 
entering Italy, ii.c:. 400, in a considerable Ijurde, tho chief 
tribe of wliieli were the Senonos. Thrusting out their 
kinsmen of I’mbria and the Ktrmiuns, they founded 
(Siena) as their centre. In the article BitKXNUS is given 
the legendary account of the reason why tliey marched on 
Rome. Tills city they took and sacked it.c. 39(1, eventu- 
ully ndiriiig to Gallia Cisulpiim, but south of the Po, where 
they Settled alongside the Ihiii, their kinsmen, who had 
conquered a settlement there by an invasion a few years 
before. Their chief town, Bononla, still exists as Bologna. 

Perhaps the Senones were Uieuiselves thrust out of Gaul 
by a new inv'asion from the East; certain it is that some- 
vvlnit later, a little more than three centuries before Clirist, 
a fresh (jeitic wave broke upon Gaul. The iicvv-comcrs 
were a steadier laee thou tlicir predecessors, though equally 
fierce. They conquered and flnnly Iield the lands north of 
tho Seine and Marne, upwards to the sea and the mouth 
of the Rhine. Ga?sar ctMls them BelgiSy and they have loft 
their Roman name for ever iiiqiressed upon their ancient 
liome; hut they probably called tlicinselves Cymry (or 
Kyiiiry). It is therefore convcuicut to call the entire race 
the Celts, and to divide them into Gauls (or Gaels) and 
Cymry. Both branches are well represented in our own 
land, the Gauds by the aucicut Irish and Scotch, tho Cymry 
by the ancient British and Welsh, and it is clear that the 
funner were driven northward and westward by the latter. 
They themselves shared a like fate at the hands of the 
Saxons later on, so that Cornwall, Wales, and Cumberland 
alone now show Cymric traces. The Gauls, pressed on by the 
Cymry, restlessly sought room, and in addition to the influx 
into Italy, greater and greater eastward movements were 
made. At last under another Breunus they fell as liercely 
upon northern Greece in b.c. 280, as their forefathers had 
fallen on Italy a century before. Tlie enormous number of 
150,000 foot and 00,000 liorse is given as taking part, and 
tho proud Greek myth is that the god Apollo single-handed 
drove tlie miglity host fi*om his sacred Delphi. W hetlicr 
conquered or not, the greater part of the Ganls retired or 
worn slain \ and those who romainud became peaceful settlera 
in Macedonia and Tlu'oce. Tho rest crossed into Asia and 
overran Asia Minor. After many struggles they were com¬ 
pletely worsted by Attains, king of I'ergaraus, B.C. 280^ 
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nnd cdinpc'llrd to bpttlu down in a lar^e district ashignod 
ilicin. To this they gava their namCf and it is Galatia to 
this dnv. 

Completing tho history of Galatia it may he added that , 
this vae-o beenmo as Greek as tho FiTiieh division lK*caiue ; 
JiOman, but they retained mucli of tlieir own customs and j 
their language. They had a chief elected o\ or each of their I 
twelve divisions, and he was called a tetraf ch ; the twelve ! 
tetrnrehs, controlled by a senate, a])p(iintcd governors, gen¬ 
erals, &.C. Uvcntunllv one of tlie tetrarclis, Deiotarus, was ' 
named king by the Homans for his rcblstancc to j 

dates, n.c. 8'1. Angnstns made it u Kuman provinee 
n.c. 2.5, From St. PauTs Kjiistle tf) the Galatians we learn 
that the Gallic fickleness still remained in this clmrcli of 
hi.s own foinulatioii, but wo arc debtors to these baekhliding 
Celts f<»v one of the mtjst jiveeious documents which has 
ever hli-ssfd nnd aided the struggles of the human soul. 

Ikeliirniiig now to the historical ueeuiiiit. of tlic Gauls 
after the great Greek invasion of me. 280, wc find the 
Homans who had thurongiily e.on(|uere(l Gallia Cisalpinii 
during the third century liefon; Clirist, (tlie. final defeat of j 
the Ihni was in 191 miO, now in the next century getting 
a foothold beyond the Alps. The Greek eity <jf Massilia 
(Marseilles) had been founded by llio l’hoe..Tans, Gic'elc 
pciiplc of Asia Minor driven out by an invasion of llic 
Persians about li.c. dOO; and this city, with its suburdi- 
natc cities (as Nicse/i, A7re; Antijiolis, &<*.), was 

in fii'm alliance with the Homans. S[)alu was in Homan 
hands, nnd it was manifestly neeessary to si’enru a land 
route to Spain. Hesides, the wealth of the Gauls would 
liavc tempted them, for Greek mereliants reported how tho 
native kings liunled with a brilliant train, or kepi o]M>n 
tabic in an inclusuro 8000 pa<'es square, or visited the 
towns in a Bilver-mountcd chariot, seallering gold coins 
among the mob. I’liis was not all a myth, for immer- 
ons gohl coins of tho Arverni havo been cfillei-ted of 
this period. Under pretext at first of assisting the Mas- 
siliot.s the Homans attacked Southeim Gaul in a sitics of 
short sharp campaigns, Hy i».c. J2o Cains Sexthis was 
able to found the townsblji whicli. from its having soiiio 
mineral springs, was called after liim the S<*xtine baths, 
Af/ucB now Aix (in Provence). In n.c. 121, ut 

the confluence of the Is^re with the llhune, a crushing 
victory gave all southern Franco to the Ih*mans. It w'as 
decreed a provinee^ Prorincia (the name still remains in 
Provence), and Karbo (Narhonne) was founded as its capi¬ 
tal, B.c. 118. From the Hhone to tbo Pyrenees oiio of Ibe 
great Homan ro.ids was driven. Tho Swiss Celts (Ihd- 
vetii) w’ero also attacked us time went on. The confusion 
thus produced in Gaul and Germany unsettled tlie whole 
country. Tho Helvotli pressed on the Gauls westward, 
and wlien a liorde of Germans (TeuUmes) dashed upon 
Gaul, together with a nation calling itself Cinibri (whoso 
name would seem to indieato tho Hclglc Cymry, but 
whoso description in Livy would seem rather to apply to a 
Teutonic than to a Celtic people), the Ilelvctii aided them, 
B.a 118. For years tho Cimbri and Tcutones defied 
Borne in Gaul, in Spain, and finally in Italy itself, moving 
from,place to phuje, ravaging everywhere. In w.c. 102 nt 
Aiz, and u.C. 101 at Verceilee, near the Pn, Caius Marius 
annihilated first one division and then tbo other. By 
B.O. 58 tbo position of the Ilelvctii, wlio had returned to 
Switzerland after the failure of the Cimbri, was intolerable, 
and they burned tiieir villages and descended upon Gaul 
by Genava (Geneva). Their route led through territory 
nommally Roman, and Coesar, tho newly appointed viceroy, 
seized the pretext for a war. He crushed the Celtic Hcl- 
vetii, utterly defeated tbo Germans who had intruded 
among the GolUc Sequani, broke the Cymric Nervii in Bel- 
gico, and severed the long connection of Gaul with Britain 
in a series of the most extraordinary campaigns tho world 
ever saw. See C^sar. 


Tlie condition of the inhabitants of Gaul at this time 
W'e know from the brilliant “ Commentaries ” of the great 
Cscsnr. Tho lialLbarbavous tribes W'cro split up into 
clans, each ruled (as also Galatia in A.sia) by its elected 
chief. Tho dominant class of the tribe was comparatively 
small, being entirely inado nji of priests (Druids) nnd war¬ 
riors ; beneath those w'cre the women, the blaves, and the 
eliildren, who swelled the number to a considerable size, 
ainl who did nil the work of the community. They lived 
in circular wutllcd huts, collected in open towns. Hero 
and there a fortifientien existed fit to receive the whole of 
tlie tribe—a pali.sndeil siditary hill—or an earthwork pro¬ 
tected by morasses served for this purpose. As the tribal 
divisions were separate, so also were the families, each 
family being prac.tically indcpiuident. It is no W’onder, 
therefore, that the conquest of tliis people was easy to 
Cn?sap. Where tribe is divided frum tribe, and family from 
family for generation after generation, till the habit of 
acting togcllicr hu* a common end no longer exists, a natiou 
is at the prey of the iirst strong Imnd strelclied forth to 
seize it. 

By this magnificent conquest Ccesar not only trained an 
army wlileh made him master of the world, he gained the 
devotion of a large part of tiie Ganls, to whom ho extendc'd 
tlie Jioman franeliisc, whose tribute ho lightened, whoso 
bloodstained ridigion ho mollified, and whose cni.slung form 
of bluNcry he abolished. Further, he threw open a new 
field for Homan entciprise. So splendidly did ho do his 
nurk that Gaul ceased to be Celtic and became thoroughly 
and ardently Homan. The very sjieoch is but Latin 
modi'vnized, as lias lieen shmvii at length in the article on 
tho FuKNCII LANdlTAGK. 

Succeeding emperors followed Caesar s load. Augustus 
divided Gaul into four ]»iovincc8, respectively called Uallia 
Ntnbonensis (Xarbonne, Provence), Onllia Arjutltmira 
(Aquitaine), (I.yons), nnd (iullia He.l^ 

gicu (Belgium and Picardy). Tlie first was a senatorial pro¬ 
vinee, the other tliree were iinperial. Caligula was very fond 
of Lyons as a residence; Claudius was born there and always 
favoured it; Nero jiatronizcd the nrt-lortng Proviucia, 
The Gallic nobles were admitted to tbo senate. The 
orators and schools of Gaul were among the most famous 
of iinperial times. In fact, Gaul, during tho four cen¬ 
turies that it funned part of Home, became powerful. It 
could thrust emperors for thirteen years upon the woild— 
Postnmns (2(5t)), Vidorinns, lilnrius, and Tctricus, tho 
latter finally subdued, hut with difliculty, by the great 
Aureliun, 272. Again, in 810, Maximum, with tho fancied 
support of Ganl, felt able to resist tho young Constantino, 
afterwards called the Great. But Ganl su^ered terribly 
during all these contests, ns well as in the terrible insur¬ 
rection of the peasants railed Baqaudac. 

The conversion of Gaul took place about 160 clnefiy by 
tlio labours of St, Irenirus, who preached to nnd converted 
the considerable Greek comriiunity of merchants residing 
at Lyuns. By 244 there wore seven bishops in Gaul, and 
St. Dionysius taught at Paris in 251. He Buffered for the 
faith; bis head was struck off on Mars* Hill (Montmartre), 
nnd his bones, buried nt the place called by his name (St. 
Denis), worked nniaclcs. But Christianity did not thor¬ 
oughly take root till the fourth century, when St. Hilarius, 
bishop of Poitiers, nnd St. Martin of Tours, brought to 
practical cficct tliii work so bravely sketched out by their 
predecessors. Constantino tho Great, who made Chris¬ 
tianity the religion of the empire, first rose to power in 
Gaul and Britain, and under him, as under his father, the 
country for a few years enjoyed gioat prosperity. But tho 
barbarians so pressed on Gaul after the death of Constan¬ 
tino that tho Kmperor Julian, when Cwsar, had to use hia 
utmost strength to protect it. His victory over seven 
Gennan chieftains in 857 was almost the last great effort 
of tbo Roman pow'cr. Juliau's soldiers proclaimed him 
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<nippi*or at his fftvotirito Paris in OCO. The end came 
qnieklv. The Snevi and Vandals broke int<» Gaul in 40(i, 
the Hurgnndians in 413, and tlio Franks in 418. Tlio Visl- 
l^oths occupied the south. Chlodwig (Clovis), king of tlio 
Italian Franks, left th<} settlements round llio Scheldt for 
his famous descent upon Gaul, which fell an easy prey to 
him in 4Hl; and 6W/m became Francta, How from a 
Frank conquest it became a I'rench nation is told in the 
iirticle Fiiance. 

GAULT is the name applied by /geologists to the lowest 
member of the upper cretaceous sy^toin. It refals slightly 
uncoufonnahlu on Ihu lower greensand, and in some locali¬ 
ties overlaps it and tlie preceding strata, so as to rest on 
Kimiiieiidge clay. TypicJilIy it consists of a stiff blue clay 
that attains a nmxhnuiii development of about 300 feet, 
but locally it becomes sandy or calcareous with ])yritou8 
Kivers and pliosplmtic nodules, being sometimes lithologi¬ 
cally similar to the overlying npptT greeiisuud. The outemp 
of this furnialion Is to be funnd across the Isle of "Wight 
and round the escarpment of tin? Wt-ald; it uIm) extends iit 
a north-westerly direction acn^.ss the centre of Knglaiid, 
from Devizes in Willsliirc to the Wash on the cast coast; 
iriv'giilar patelies occur noitliwnrd to Filey iJay in York- 
shire, w'liere the red chalk is j»n>bab]y its ejjnivalimt. 

The einidiliuns under which the ganlt was deposited 
appear to liavc been highly favourable to the existence of 
gasP'topod life, numerous nunains oecniTing, e.ff. Fatica 
OaultinUf Rostellaria carinaia^ fUanrofttmaria (jiOhnit^ itc. 
Various forms of ccjihalopods also abonmied, as Ucktnnitat 
oziutmuji. Nautilus irietpialisy AMiuonitesspUmtlens^ Anci/- 
locrrns spiniffarumy Ilautites rulundus; also such bruchi<i- 
jjods as Tercbratula hipUcata^ JtlninvhoncUa sulcata; 
and LamelHbranchs, as Jnoccramus sulcntus^ Lima 
jmcalhla^ Kucula pectiuata^ I'licatula pcHinvides^ &e., 
bosidcH many Foraiiiiuifcra and Crustace.'i, with a few 
corals and sea-urelnns. 

After tbo deposition of the low'or greousnud it snflereJ 
slight erosion, and on the renewal of suhsidtaice the gault 
wiw deposited, which consisted ehielly of lino argillaceous 
sediment; but towards the west, in tho vicinity of the old 
land surfaces of Dartmoor and Wales, it partakes more of 
the nature of a littoral deposit, whicli in places graduates 
into the upper greensand. 

GAULTHE'RIA (from 1^1. GauUhler, a Canadian 
bolauisl), a genus of shrubby plants, of tJie order Krk’A- 
OE-K, wbich produces very pretty rose-coloured or scarlet 
eerollus. The sucenlent fruits t»f the Canlihcria procum- 
beus and Gaultkeria Shallon of North America ore very 
odoriferous, and sometiTiies used fur food. 


Gaultheria procumbens. 

GauUheria procvmhens (tlm partridge-beny, tea-berry, 
or winter-green) grows abundantly in woods and drier 
swamps in Nortli America, from south Canada as for south 
os North Carolina. It is a dwarf evorgroen fragrant heath 

S lant, and possesses an agreeable aromatic odour reseni- 
ling that of tho sweet birch. It lias long been gatliored 
and distilled, liku other fragrant pbinta, for tlie sake of the 
volatile oil, which in this way may bo extracted from it. 

VOL. VI. 


This natural essence is largely Imported into Europe as a 
perfume, and is known in c.ommere^i as oil of wiuter-grcen. 
It is used niedieinalty, being aromatic, astringent, and 
stimulant, but its chief use Is for ilavouriug syrups. Tho 
leaves aix* astringent, nud aro also used ns a substituto for 
tea, <»r mixed with it. It was introduced into England 
in 

Gaultheria Shallon (the i>haUon of tho novtli-wcst coast 
of America) has purple bori'ics, which are used as food by 
the natives. It has been intmdnced into Itritain to ser\'o 
as food for piieasants. 

There are al)Otit ninety species, tlio greater number r>E 
which are found in North America and the Andes of Suutli 
Amcrioa, but a few arc also found in the Alpine regions of 
Imiia, the I^Ialay Archipelago, Australia, and New Zealand, 
and one grows in ,la]>an. 

In this gi'iius the calyx increases after flowering, nud 
hee,<»mes fleshy round tlie capsule. Tiic corolla is livc- 
lohcd. There an* ten stamens, two-awiicd at tlio bai'k. 
Thu cn]isulc is looulicidally iive-valved. 

GAULTHE'RIC ACID, llctliyl-snlioylic Acid, is ob¬ 
tained from tlift oil of winter-green (firtw/f/o'r<apror?/77i6efM, 
natural ovil(‘r Krieacea*). Tho oil is obtained fmm fho 
]i*aves by distillation with water. It consists principally 
of this acid, witli a small (juanlity of a hydrocarbon called 
gaulthevilcnc. Ti’c formula is GjjlIpO.,. It is a colonrless 
liquid, iHiiliiig lU 'i.'lT 0. (431° Fahr.) It is a fragrant body, 
much Used f<»r scenting soaps. 

GAUNT'laBT, a largo iron glove, with fingers covered 
with small plates, fornu'rly worn by cavaliers armed at all 
points, and whicli used to ho tlirown down in token of 
challenge. 

GAUR (/jos or IJihos paurus) is a species of wild 
cattle (hoviij.K) inhabiting tho mountainous districts of 
Central Indiru Tho gaiir is a largo and bulky nnimal, 
standing tJ feet high at the shoulder. A ridge runs along 
tho middle of the hack, which is sti*ongly arched. There 
is no dcwbi]!. The horns are short and strong. In colour 
it is a daik glossy brownish-black. The gaur occurs in 
herds of from twi'uty to thirty and upwards, feeding on 
leaves and tender shrubs. This anlmnl ia tbo bison <if 
Anglo-Indian sp<»rlsnicn. It is a fomiidahlo opponent in 
combat, and is said to bo mons than a iiiatch for the tiger. 
It is intolerant of captivity, and all efforts to domostic.ato 
it have been fniitless. 

GAUR or XtAKHNAUTI, a nilnt'd city .and tin* ancient 
capital of Dengal, is situated on a deserted cb.aniicl of tho 
flanges, in 24“ 62' K. hit., 8«° 1 (h K. Ion. TJio time of 
tho foundation of tho city is involveil in utter obscurity, 
and the wliole course of its history, down to the day when 
it was finally deserted, is only to be vaguely conjcctureiL 
>Vilh regard to its origin it is known tliat it was the 
metropolis of Bengal umler its Hindu kings. Local tradi¬ 
tions ermnect some of its ruins with the oft-recurring 
names of Adisur, Ballal Sen, and i.Akshmau. The most 
ancient name for the city itself seems to have l»ecn Liiksii- 
maiiawati, eorrupted into Laklnmuti. 'I’ho name Gaur is 
also of great antiquity, hut it is ])rohable that this nnmo 
was move strictly applicable to the kingdom than to the 
city. The ascert.ained history of Gaur begins with its 
conquest in 1204 by the Mohammedans, who retained it 
aa the chief seat of their power in Bengal for more than 
three centuries. This was the period during which were 
ewicted the numerous mosques and other Mtdiaminedati 
buildings, which yet remain in a toleniblo sfato of ])ro- 
Bevvatioii. Wlioii the Afghan kings of UengnI established 
their indopendenre they transferred the seat of government 
to Fanduah, and in order to build the public structures of 
their new capital, plundered Gaur of ever}' monument 
that could be removed. Ilcnco it is tlmt wliile tho mins 
of Ponduoh arc covered with stones bearing Hindu sculp¬ 
tures, scarcely a single relic has been found on the site of 
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Gfinr that could be dt*finil<-ly referred to a Hindu buildiii". 
ruiiduali was soon afterwards deserted and the royal rcsi- 
dnice retransfen'od to Gaur, wliicli contiuned, under the 
name of Jauatabad, to bo the en]iUul of Bengal so h>ng 
us its Mohamincdau kin^a rulaiiK'd tlieii' independence. 
Diiring the latter years of the Afj;lian dynasty tlie scat of 
government was removed to Tandan or Tagra, in the same 
district, but Onur jucsorvod tlie wealth and populousncss 
of a great luotrojioiis, until it finally disa])peared from 
Jiistory at the time wJien Akhav's generals reconquered 
Bengal. Dnring these last years of its greatness it suffen'd 
many viciHsitiid(‘s, It was plundered by its own kings, 
repeatedly besieged, .and iiioio than once taken by storm. 
The elty, witlj its su])urhs, covered an urea variously 
estimated at from 20 to oO square miles. The situation 
is sorncwJiat elevated, and the soil la clay, W'ell suiled to 
l)rcservc llie liouses from innndalions. 

GAUSS, a j)nuilieal unit of inagnelic field often used by 
eluctrieiaiiS, and named after tin* distinguished eloetrieian, 
like the “ainpt^re,” the “ weber,” Tin* absolute unit 
of magnetic field is that wliere a wire ono eeiitimetre long, 
moving ut right angles to tins lines of force, with a vultjcity 
of Olio centimetre per second, should have an elcelro- 
motivo force of ono volt induced between its ends. The 
gauss” is ono ten-millionth (!(>“") of the above unit, 
wliieli is too large for practieal use. 'J’ho fi<-Id of an ordi¬ 
nary Gruinino machine varies in strength fr<au hOtl to 
1100 gaiiHSos. 

GAUSS, KARL FRIEDRICH, wdiom Laplace con> 
sidered the greatest, matliriiiatielan of his time, and whoso 
services to other sciences were so splendid liiat in one of them 
(magncto-clcctricily) the unit, standard of llio magnetic 
field has bei’ii named afi(T him, was ahno.st a typical man 
of scieiie.c in Ids devotion to Ids work. Born of poor 
parentage at Bruiiswhtk, 2.*lr<l April, 1777, he soon showed 
immenBo ability, and w;is assisted by the Dnko of Brnus- 
wick to a university education. In 171)5 Jic began a briliiauk 
earoor at Gottingen, which ended in the pnblicalitm of his 
famou.s ^^Arithmetical Disquhsitions” in 1801. His ap¬ 
pointment to the observatory ut Griltingen followed in 
1807; and after this till his deatli in 1855 he was never 
absent one single night, it is believed, fiom his post. I'et 
the work this recluse aecomplislied was not without great 
practical ciFect, though it is true this required time to bhow 
itself. Apart from purely malhemutieul work of the mo.st 
absti'use order, his calculation of th» orbits of the asttToids 
and his general “ Theory of Motions of the Heavenly 
Bodies ” (1809), which gives one of the best practical 
inethud.s of calculating phinetary orbits, were of the highest 
value, and richly merited the Lalando gold medal which 
tho Inslitiito of Franco Bcnl him in 1810. As a return he 
bent the prediction, accurately verilicd in lime, of the comet 
of 1811. Unceasing work at his observatory was lirokcn 
into in 1821 by his co-operation in the united D.anisli and 
Hanoverian state measurements of an arc of the globe, and 
of tho triangulatioii of those countries—a work nmning 
over ten years. Tho results were two fine treatises by 
Gauss on the “ Higher Geodesy,” r{*spectivt*ly appearing in 
1843 and 1840. Among other brilliant inventions to facili¬ 
tate tho work Ganss invented the heliostat or flashing signal, 
whiclit after undergoing some further improvements, is to 
this ^y of priceless value not only iu geodesy hut in the 
milltoiy art. In 1881 Gauss made the acquaintance of 
W. E. Weber, tlie electrician (after whom the wvher prac¬ 
tical electrical unit is named), and his wonderful practical 
genius saw before it n fresh and uiilrh d fluid for discovery, 
into wliich ho plunged with characteristic ardour. In 1 k 33, 
with Weber's Jielp, ho arranged an observatory freo from 
iron, specially for researches into magnetism; and hero ho 
made rapid strides in discovery. In a short tiino ho set ut 
work an electro-magnetic telegraph and founded the gi*cat 
Magnetic Association of Germany, taking simultaneous ob¬ 


servations from Holland to Sicily upon a given plan. His 
splendid “ Theory of Terrestrial Magnetism ” appeared in 
the journal of this association in 1838. It is to Gauss 
that we owe the invention of tho magnetoinuter, by which 
at ouee magnetism was made an exact science. In fact ho 
may b« regarded ns founding tho truly scientiru'. btudy of 
magnetism, and his undhodH and instruments arc those 
which still dominate lliis branch of science. In c(!!ebrat- 
ing the centenary of liis birth in 1877 tho Brunswii-kers 
honoured theinx'lves ns well as their illustrious fellow- 
townsman. The essays and papers of Gauss are very 
numerous; only a few of his larger works have been men¬ 
tioned above. Th? was a very cultivated man even (»utsidc 
bis own scientific work, and was a member of all the learni'd 
societies of Euro]»c. His industry was prodigious, and ho 
was univensallv respected. 

GAUTIER, TBlfeOPHILE (1811-1872), was born 
at Tarbes, in Gascony. As a master of that wonderfully 
k<*en literary weapon, modern French, in poetry, e,rilielsm, 
lrn\ ols, and romance, ho had few equals. He was intendi'd 
to be an artist, but soon threw aside tho pencil for tho 
pen at I'aris. Ho failistcd himself as secretary to the 
novelist Balzac. Tn 1830 his famous “Mdllo. do Manpin” 
at oiieo marked him out for distiiietion. Unfortunately 
journalism engaged most of Ins energie.s; hut his “litumry 
baggage ” is ii<»twithstanding by no means light. As to its 
I quality it is almost peifeet as to form. Tho poeni.s called 

Kinaux et Canutes” aio marvels of their kind. The 
novels of “ La Momic?,” ** Lo Capilaino Fracasse,” “ 
Morle Ainonreuse," jJle., .arc almost loo carefully polisheil 
for thest! later d.ays of iiovel-reud< is. A remarkable scrius 
<»f studies on peculiar men of tho seventeenth century, 
“ Li’s Grotesques,” is one of ids most admired works. His 
si) ]e, lliougli ornate, is never ovi-rburdened, and his Jightest 
''ssays bear frequent ri’pcnisal for tho cxquisllo delieaey of 
tlic work. Delicacy in another sense lio uccasioiiully lacks 

GAUZE* a liglit transparent cloth in.nde of fint^ silken 
threads. The le.xlure is different from that of plain weav¬ 
ing, in wliich tho warp, (»r longitudinal threads, are always 
parallel to each other. 'J'hc essential character of gauze- 
weaving is, that between each east of the shuttle a eiossing 
of tlic warp threads slmll ensue, and thus the weft (which 
forms tlio cross-threads interlaced by tho warp) is nut 
brought into absolute contact willi tlie cross-thread imme¬ 
diately preceding. The intervals left betwi'cn the inter- 
lacings cause that degms of transpai’oney wliich, without 
such arrangement, could only result from a looseness of 
texture incompatiblu with beauty mul utility. It is su]>- 
posed to have been first manufactured at Gaza in Palestine, 
hencti its name. 

GAV'ELKIND, a cnstomaiy tenure chiefly found in 
tho county of Kent. It scorns that this tuiinro was tlio 
common socage tenure among the Anglo-Saxons, and tho 
reason of its coiitinuaiico in Kent has been ascribed tO' 
the resistance which tlic inhabitants of that connty made 
to tho Nonnan invaders. 'J iiis tenure also prcvwled in 
Wales until the 84 Henry VTTL, when it was abolished 
by statute. Tho etymology of the word is doubtful. The 
distinguishing properties of this tenure arc—that upon 
the death of tho owner witliunt a will tho land descends 
to all the sons in equal shares, and the issue of a deceased 
son, whether male or female, inherit his part; in default of 
sons, the land descends in equal shares to the daughters; 
in default of lineal heirs, tlio land goes to the brothers of 
tho last holder; and in default of brothers, to tlielr respec- 
tlvo issue. 

Tlio liusband is tenant by courtesy of a moiety of bis 
wife's lands, though having no issue by her; but if, not 
having issue, he marries again he forfeita his courtesy. 
A wife is endowed of a moiety of the lands of which her 
husband died seised, during chaste widowhood only. 

Several statutes have been passed, at tbo request of' 
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holdcra of garulklnd lands, to rundpr thom descondiblo 
according to tlie course of Ihc common law, or, as it is 
called, to diBgavcl them, llicsc statutea, however, only 
alter the partible quality of the customary descent; they 
do not affect the otlier iucidciils to tho tenure. 

GA'VZAL is tho name of a family (Gavialidae) of 
Crocodilks. The gavials differ from the true erocij- 
diles (Crocodilidaj) in having tlie jaws very long and vijry 
narrow — bo much so that they form a kind of sub- 
cyllndiicol beak that offers a strong contrast to tho size of 
the head. At tho end of the beak, wliorc tho nostrils are 
placed, the male has a large Bwolling of an oval form and 
cartilaginnus structure, forming a kind of sac or na-al 
]K)Uch, winch is divided into two internally by a pirtition. 
The tcetli arc not so unequal in si^o and length as in the 
crocodiles, hut are much more numerous. In genera) they 
are from 118 to 120 in number, sin<l are all tolerably equal, 
with the exception of the five or six first pairs in Loth 
jaws. The canines are small, quite anterior, and tliosc of 
the lower jaw fit into a notcli in the edge of tlie upper. 

The gavial of the Ganges (^Oarlrtlis is a 

native of India, more particularly of tho Ganges, and is oiuj 
of the largest species of the order of rcjitiles to whicli it 
belongs. It is about 17 feet long, and honu-tlincs exceeds 
that length. Tho gavial feeds on fish chiefly, hiuI m)t- 
withstanding its large size do(*s not appear to be dangerous 
to man. It S(‘oms to have been known to the ancients, as 
A^lian speaks of a Rpecies of crocodile bt'ing found oil the 
baiilvs of the Ganges which had a kind of horn on the snout. 
It is more nqa.alic in its liahits than the crocodile, and is 
seldom seen out of the water. Another gavial iniinbits 
Jlornco and some of tin* surrounding ishnuls. It has a 
more conical beak than the Gangetic gavial, and the teeth 
arc loss numerous. It 1ms been dcscribisl nndcr tbe naiiio 
7'omistoma sckUgelii The gavi.al of tho Ganges is 
figured iu the Plato CuocoiHLiA, prefixed to vol. iv, of 
this work. 

GAVOTTS (or in Knglish spelling, garot) is the 
name of a dance, “ a brisk round for ns many as will,” a 
sort of lively, dignified country dance. Littre, in his 
French Dictionary, ealls it n i/aiisa grure^ but says it 
dillcred from other “grave dances” iu ttbaiidoniug tins 
shullliiig of the feet along the floor for a stately step. The 
rhythm is marked and tlie measure -1-1 time; the paits 
are usually of eight bars each, and each part is repeated. 
Tho piee-o should properly begin on tbe third lieat of the 
bar, and each part should fiiilsli with a minim; tiieso rules, 
often not observed, giving a highly characteristic effect to 
tbe dance. Consequently it was a great favourite with 
the composers of instrumental ** suites,” who used it as a 
“form” in the manner iu whieh Ilnydu and ^lozart used 
tho form of the minuet hi their symphonu s. The gavottes 
of Bacliand Handel are particularly fine, and are still vtuy 
favourite composiiioim with pianists. Tho gavotic died 
out in the middle of tho eighteenth century. Irately a 
foolish revival of the gavotte took ]»laee, and for a few 
years the public was pestered with worthless modern imi¬ 
tations of a noble antique form. 

GAY, JOHN, born at or near Barnstaple, in Devoii- 
shiro, in 1C88, began tlie world as an apprentice to a mercer 
iu Ijondon. That employment, however, he soon foisuok, 
and published his first piece, “ Wine,” in 1710; it was fol¬ 
lowed in 1713 by “ Rural Sports,” whieli ho dedicated to 
Pope, and thus established an acquaintance which ripened 
into a firm and lasting fiicndsldi). In 1712 he becoii 
Bocrotoi'y to tho Duchess of Momnouti}, whose service 1 
quitted in 1714 to attend tlie Karl of Clarendon, ambas¬ 
sador to Haiiover, in a similar capacity. This was Ids 
introduction to a court life. He sought and obtained tho 
favour of tho Prince of Wales, but was neglected after tlmt 
princess accession to the throne; and ho suffered mncti 
from' the disappointment. The later years of Lis life 


wore spent in the household of Ihn Duke of Qneensberry, 
where ho was treated ^^ith great kindness and respect, 
lie died 4tli December, 1732, and was buried in Westminster 
Abbey, where a monument, with an uffi'ctionalo Inscription 
by Pope, is erected to him. 

Gay wrote several comedies and farces, of whuh wo 
need only mention the celebrated “ Beggars Opera,” which 
was produced in 1727, and was acted for sixty-three fol¬ 
lowing days during tliat season, besides obtaining similar 
ju)pnlarity iu (dlior places. His other chief wc/rks arc tlio 
“ I'ables,” flui “ShcpJicrd’s W<‘ek,” and “'J’rivia, rr tiio 
Art of Walking tlic »Strcols of London.” Of his minor 
poems, the favourite ballad of “ BlaeU-eyed Susan ” is a 
;o(id Rpecimen. 

GAYAL (JU)$ or B(ho9 froiUaUi) is a species of wild 
cattle, a member of tlio family Bt»vii>.K. It inhabits 
tile mountainous dlstiiels (jf North-casteru Tmlia. Jt is 
capable of doiucslicution, and larg«5 herds of these cattle 
jinj kept by tlio native tribes, i‘Rpeeially in tho district of 
Chittagong. Tho gayal is about the size of a largo 
bullock. The horns arc sliort and tlii<-k, flattened from 
before backwards, and directed outwards with a slight 
inclination upwards. A strong ridge runs along tho middle 
of tho hack, a small dcwlaji is present, and tho tail is 
short. Tlic coat exliibils a blaekish-brown colour gener¬ 
ally. The gayal feeds on shoots and leaves of shrubs. 
Tlie hull is very bol<l, and will defend himself against any 
of the lieasts of prey. The gayal thrives in captivity, 
breeding freely with different species of cattle. 

GAY-LUSSAC, LOUIS JOSSPH. a cekbrnted 
French ehemkst anti pliysicist,wasbom fitb Doci'mbei', 1778, 
at St. lx?oiiard, In tlie deparlmout of Haute Vienne, whero 
bis father was procurciir-royal. Pn-rtludlet, who, as pro¬ 
fessor of chemistry at the iScol** Polytochnhpie, Imd bcenmo 
acquainted witli Gny-Lnssac wlille a student in tlut instl- 
lution, and had made Kcvevnl exiierimcnta with him, ap¬ 
pointed him demonstrator (c» liis class, and shortly after¬ 
wards employed him al his estate at Arcucll, where he was 
working at his “ Slatiquc Ciiimique.” Gay-Lussac now 
ilevoted himself entirely to the pursuit of physics and 
chcinislry, whieh had lately received, a fresh impulse from 
the labours of Dalton (IKOl). In 1805 ho became a 
member of the euiisulting commiLtee of arts and manufac¬ 
tures, and iu 1808 lie married. In 1800 lie was elected 
professor of chemistry at the Keole Polytechiiique, and also 
obtained the chair of pliysics at the Sorbonne, w’bich lio 
filled from I.S08 to ls32. He vvas chosen professor of 
general clu inistry at the .lanlin des Plantes iu 1832. In 
1820 ho became a membi-r of tlic conncil for improving 
giiiqiowdur and fiallpelre, and was attached to the mint* 
In 1831 he vyns chosen deputy for the first time, and was 
afterwards sivi-ral tiim's re-elected; and iu 1830 was 
croalcd a peer. He died of atropiiy of the heart, 0th May, 
IHoO, at Paris. 

Ills first work ou the expansion of gases and vapours 
W’as }iublished in ISOl Chim. xl. 187), and was fol¬ 
lowed by papers on the tension of vapours, evaporation, &c. 
He next turned his attention to the inveKtigatlou and per¬ 
fection of thcrmomclric, bai*omctrio, and hvgromctric in¬ 
struments, and to capillary attraction. In 18U4 he applied 
to W. Clmptal, minister of tho interior, for aid in a balloon 
ascent whieb he contemplated to ascertain whether tho 
terrestrial magnetism ceased out of contact with the 
earth. In the same year he undertook a second ascent, 
and reached ihu hilherlo unattaiucd height of 7000 
metres (nearly miles). Tho results of his roseareh 
on tlio coofficieut of expansion of the jjcrmariunt gases, 
though more accurate than those of Dalton, were not 
perfectly correct, but from tlic improved method of de¬ 
termination introduced wuro of the highest importance* 
In 1804 he was chosen a member of tlic Society of Arcueil, 
whicli had been funned by La I'lace and Bcrtbollct, and 
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consisted of only nine membere. Between 180^1 niid 1805 
lie iimde some eadiomelric researches with llumbuldt. Ho 
discovered that 100 volumes of oxviren combine with as 
nearly as possiblo 200 volumcH of hydrogen to form water; 
and this led him to the eoitelusion that the relation was 
1:2, and that a simple luw'analogous to tliat discovered 
by Dalton for combination by weiglit also governed com¬ 
bination by volume. In 1S08 lie veiittired to publish his 
results, laying down the law t hat “ wJicn two gasi's com¬ 
bine, their volumes bear a simple numerical relation to one 
another, and the voliiine of a eomnum product in the gaseous 
form likewise bears a simple ndation to the sum of volumes 
of the gases which have entcn*d into llie eombination.’’ 
In 1811, with 1'Jjcnard, he succeeded in preparing sodium 
and potassium in c-onsiderahle (juantilies by redueing their 
■oxides W'itli redhot iron. They weio then enabled tc; try 
the ucliun of tlicse metals on various otlier bodies, and 
jnado various important discoveries, rciUieing lairon from 
boracic acid, <tc. Gay-Lussae also made inuneious dis- 
onviTieH in organic chcniislry, and Drst jnepared pure 
liquid hydrocyanic (prussic) arid. Tn iJ^lh he jmblishcd 
Jiis cclebmti'd work on cyanogen, and showed that prussic 
acid is the hydracid of cyanogen, which may be regard»*d 
as a covipound radical playing the ]»nrt of a simide Ixxly. 
For many years, in conjunction willi Ar;ig«>, Gay-lmssac 
was editor of I,he Annuk* dc Chimie H de. 7V///.s/f/7<e, one 
of the most important seientilic publications of Fiaiiec. 

GAY-LUSSrnC(in honour of tlie hVciich chenilsl (.Jay- 
Luhhuc) is a hydrated carbonate of lime and soda (hat 
occurs in detached oblique iliomhic prisms and aggregati* 
riystals, found in some saliferous deiiosits; it also occurs 
on tho margins of some of the sexht lakes of North America, 
and pscudomorjihs after this mineral .are not uncommon in 
the calcareous tufa of th(‘se dried-up hikes. It has a hard¬ 
ness of 2 or li, and a specific gravity of about 2. 

GAZA or GHAZZSH, a town in tho sonth-west of 
Palestine, near tho borders of Iho dehcrt which separates 
it fi-om Kg}'pt. It consists of the upjier town, with a 
castle, situated on a hill, about 2 miles from tho sea, and 
a lower part in tho valley. The piqnilation is about 1(5,000. 
Gaza is greatly fallen from its ancient splendour, hut it 
still exhibits signs of couimnTinl activity and j)rospcrity. 
It is repeatedly niontioned in the Bible, (‘spci'ially in 
.Judges (chap, xvi,), as <nie of (he principal towns of the 
Philistines. It was taken by Aloxaiider tlie t^seat .after 
jin obstinate defence, TJie bill ujiuii which Gaza stands 
is about 2 miles in circnmfcrmico at the base, .and a]q>oars 
to have been once wholly inclosed by walls. Tim modern 
town being surrounded by gardens and idantalions of olive 
nnd date trees, above wbicli numerous and elegant minarets 
rise, has a pleasing appearance from a distance. It has 
several bazaars, manufactories of soap, and a good trade 
in coni, besides being a principal entrepot for llio caravans 
passing botweeu Egypt and Syria. The. word Gaza 
iies “ the strong.'* 

OAZBLLS is the name given to a group of Antk- 
I.OPKR, celebrated from luicieut limes for the beauty of 
their form, the grace and elegance of their movement, and 
tho gentleness of their manners. Tim gazelles fonn tlm 
genus Gazella, and Iw'enty specie.s have been tleacribed. 
They aro confined to Africa, Arabia, Persia, India, and 
Contra] Asia. The horns ni*c usually common to both 
aexes. In the males they arc more or less compressed on 
the sides, transversely ringed nearly to tire tips, and 
lyratod, or with a double curvature, first backwards at the 
base, and afterwards pointing slightly for^vards. In (lie 
females they are straightcr and more slender. Tho guzell(5 
par txctUence is the Gazdla dorrax^ (hn roe or roebuck 
of the Bible. Tins beautiful animal, which is a nalivo of 
Korth-eastern Africa and Syria, stands less than 2 feet 
high at the withers, and is furnished with a pair of strong 
ringed horns about 10 inches in length. The ear.s are coii- 


spicuons and sharply pointed. Tho fur is more or less 
fawn-coloured or tawny, hut varies according to age •, the 
breast and abdomen are white. Tltc habits of the gazelle 
aro gregarious. Considering tbeir slender build these 
animals are iviiiarkably courageous, and will unite to defend 
theniHelvrs against the strongest Carnivora, although they 
usually fall victims to these overpowering enemies. 

The full, lustrous, black eye.s of the gazelle have l>ecn 
sung of both by .Jew’ish and Arabian poets. Beautiful 
women in tlm Fast are eoinjiarcd to gazelles. The Hebrew' 
name for gazelle sigiiities “ l»c.auty.” The Arabian gazelle 
{^Onzella arahii'a) is also found in Palestine. Jt is very 
similar to (be Dorcas gazelle, but its fur is of a darker 
colour, and its horns are not lyre-shaped. 

GAZSTTS (inaclia in Italian, hi Spanish) is 

tho name given to newspapers in several parts of tho Con¬ 
tinent. This naine was, according to Menage and others, 
derived from a sinall Italian coin, which was the price for 
reading the first newspaper established in that country, 
Tlm first gazette in England w'as published at Oxford 
in 1(105. On th<* removal of the court to Ixmdon, tho 
title was chang«*d to the Jjandun Gazitte. It is now tho 
olfit’Ial nt'ws|ia))er, and is published on Tuesdays and Fri- 
(hns. There are also gazettes published weekly in Dublin 
ami Edinburgh, which are likewise tho otlicial newspapers 
for tlieir ri'spectivc conntriis. Gazetievr has he<*u used in 
ICnglaiul (o signify .a gi*ograpliic.al dictionary and other 
simil.nr works, 

GS (the (f wjuiided hard, as in r/cf). *Seo 0,T5A. 

GEAJECING, in its most coinprelieiisive sense, means 
.any (rain of uiechaniMn wlierchy motion is trausuiitled 
fioMt om; moving piece in a mm'hine to another. In a 
mole limited sense, it is apjdied to tho contrivances 
wlnTchy one wheel gives motion to another, and is then 
dislingnished into toothed (leaving, in whhdi motion is 
tiaii.<mitti*d by means of teeth or <a>gs; »crew gearing, 
where spiral projecdioiis, or screw-threads, aro used in¬ 
stead of teeth; chaia gearing, in which an endless chain 
is used to tiansmit the motion; and J'ldctional gearing, hi 
w'liicU each wheel lias several V-shaped grooves going 
round its rim, and moti«m is transmitted by means of the 
mutual friction of tho groove surfaces of a pair of wheels 
pressed together with snflicient force. 

GSAS'TSR is a genus of Frxci, nearly allied to tho 
pufi-b.alls. 'J'he outer eoat is distinct from the inner, and 
ut length splits into lubes, and separates from tho inner, 
fonning a kind of star, wlienec the common namo “earth- 
star” (^(ie-aster). 'Hie inner coal incloses tho epore-boaring 


Fig. 1. Fig. 2. 



Fig. 1, Outer porldinm, o, splitting Into lobes. F!g. 2, Inner 
pcridlum, i, surrounded by outer, o, wiilcU has expauded. 


surface (liymenium). The inner portion dries up into a 
moss of threads and spores. Gcllster belougs to the order 
of UASTEllOMYCKTJiS. 

GE'BANG FALU iCorgpka Gehanga) is a fan¬ 
leaved palm, a nati^’« of tlie East Indies. The leaves are 
very useful, and numbers of people are employed in Java 
in making tliem into bags, boskets, hats, thatch, and in 
manufacturing their fibre into shirts, fishiug-uets, cordage. 
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iinil ru]iCH. TJjfi pith of tbc trunk affords a kind of sa^. 
The root is somewhat ostrin^ieut, and is useful in the peri¬ 
odical diarrhcDOH to which Kuropoans ore subject in the 
trollies. For other speciesy consult the oi’tlclc Cokypiia. 

OX'BZR, n c('!ebrat.od ulcheinist, generally Rnpposed to 
have been an Arabian, whose proper name was Abu-Mussuh- 
Jaafer Al-Sofi, and who flourished about the eighth cen¬ 
tury, but with respect to whoso history tlicru is groat 
uncertainty. The writings under his name were very 
numerous, and formed the chief authorities for alchemists 
up to llio beginning of the sixteenth century. Those still 
existing are marked by a clcjinicBS nnd style so different fixun 
anything Icnown to have been produced on tliis subject at 
or before tlmt time, that it is diHicult to explain their 
existcuec on any reasonable theory. 

GSCAR'CXNUS. See Lanu-cu vns. 

GSiCK'O is the nuinu of a family of lizards, Geekotidu', 
liaving almost a world-wide disLribiiliun, inhabiting the 
warmer j*egions of both hcnii.splH'res, nnd being found even 
in the remotest ocemne islands, lu these lizards the head 
is broad nnd flattened, with llic mouth wid<>; tin', nostrils 
arc distinct and lateral; the eyes large, hardly surrounded 
by short lids, the lower edge of M'lueh in the greater number 
of species docs not project outwards, the jiupU Mimetimes 
rounded, but most frequeully dentihated, linear, and lightly 
fringed; and the auditory opening bordered with two folds 
of tlio skill. The teeth are small, etpial, conqiressed, slnarp 
at the point, entire, and planted in the internal (>dge of tiic 
jaws; lliero are none on the puhite. 'J'lic tongue is short, 
fleshy, capable of but little elungatioii, and tree ut its 
extremity, which is cither rounded or llaltciied, or very 
slightly notched. 

Their neck is apparently little, in conseijiicncc of the 
width of the back part of tlie head and squareness of tlie 
shoulders. Their body is tiiiek and short, depressed, and 
low on the legs, with a belly flat below, dragging on tlio 
gi'ouud, and hugest in tho middle. There is no erest on 
the back. Tho tail varies, hut is not long, and often has 
folds or circular depressions, but never a (jorsal crest. 

The fi*et ans short, nearly equal in length, wide .apart, 
and robust; tho toes uetvrly equally long, flattened out 
into broad discs, and furnished with transverse imbrieated 
plates; the nails vaiy, but they arc ordinarily hooked, 
sharp, and retractile. 

The skin is defended by equal granular scales, most 
frequently interKpersed with other tubereul,ar scales, the 
points blunt oi* angtdar. There are femoral pores or pores 
iu frout of tho vent, on tho sumo line, iu the majority of 
species, and moat fri'qucntly iu tlie males only. Tiio limbs 
and sides are sunielimes bordered with fringed meinbruiies. 

The geckos ai*e none of them large iu size, and the gieat- 
cst number fnid on small animals, such as insects, their 
larvm and pup®. These they catch either by lying in 
ambash or by pursuing their feeble prey in the holes niul 
flork crevices to which it retires. The sU'Ucturc of their 
feet enables them to run in every direction over tlie smooth¬ 
est surfaces, and they can even rciiiaiii stisjiendcd bcnoatli 
the largo leaves which a luxuriant tropical vegetation so 
frequently puts forth. Their sharp nails eiiublo them 
to ding to and make rapid pmgi-ess on trees with llio 
smoothest bark, to jienetrate tlio boles of rocks, and to 
climb walls. Of sombre or varying colours, adajited gen¬ 
erally to tho locality where their lot is cast, they will 
often remain for hours in positions as extruordinni^ as tho 
flics and insects for which they watch. The hues of tlieir 
skins thus render them less objects of suspicion to tho little 
animals for which they lie in wait, and also senx* to dodge 
even the acute cyo of the bird of prey that seeks to destroy 
them. Their eyes are so formed us to enable them to dis¬ 
cern objects in tho dark, and are at the samu time capable 
of bearing the rays of u bright sun; for many insects are 
nocturnal or crepuscular, while tho great muss of them arc 


diurnal. Tlie pursuit of their prey leads them near the 
habitations of man, whose dwelling always attracts certain 
kinds of insects, and they Hometimes fall victims to their 
appearance, which frciiuontly inRpiix's terror, and often 
disgust. A g«jeko, coiilidcnt in his powers of lligiit, ap- 
jiears boldly to await his adveraary, and his sudden disap- 
ponrnnee ut. a nearer np]>roabli adds to the iiorrur which 
his uncouth form inspires. The poor gi'ckos, too, have a 
bud name. They arc supposed to fioisun what.soevcr they 
toucli, bo it animate or iimiiiiiiute, and tiieir sidivu is said, 
to v(‘x tho skill of tlio.so on whom it falls with foul ei-np- 
tious. Many of those euticular iriitatioiis, when they have 
autually existed from the intenentiou of the&c animals, 
limy have arisen from tin* extremely shai'p claws of a gecko 
running over a sleeping man, or small blisters may have 
b(‘en raised by Die udherent apparatus at tho bottom of 
its feel. 

The hpeeies of geckos .are numerous, about 200 Jmvjng 
been described. Some aic so far domestic os to live in 
houses; others are wilder, and live iu sandy desert places; 
while u third set live in a great meusuro on trees, and 
cliasc their prey by spiinging fr<»in hraneh to hruiieh. The 
name of gcelv«i i.'. derived from the peculiar noise they make, 
which i.s like tlic sort of sound by which horses are ui'ged 
to greater speed. 

The Warty Gecko (ffanuiact/jlux vvrrucitlatufi) is uno 
of tho fc'iV geckos found in Europe. It is a native of all 
the countries bordering u]>on the Alcditcrrniu'un, utid Is 
found in Kojilierii Africa, in the* neiglibouihooil of 'i'rebi- 
zond, in Greece, Sicil), Italy, Spain, and tho south of 
Fiance. It is of a gi.ayisli colour, murblcd with broivn. 
Tho toes are dilated only at the base, tlio tw'o lu.st joints 
being fiei-. 'I'he House Gc(‘k<» (^Pftiodavh/lua gecko) 
abounds in I''g.V)‘t, wlicrti it has received tlio name of 
Afuw-hiira (fatiier of li'pro.sy), from the belief that its 
poison produces this diM'usc. 'Hk! Flying Gecko (/^yc//o- 
zuon lunnaioi vnhalnm) has lateral membranuus exjiatisions 
and w’cldicd feet, which act us parachutes to assist its 
movements from one. tree to another. Somu geekos have 
the power of changing colour like the chameleon; some 
Indian species kecninc luminous in the dark. 

GEDDES, JENNY* tbc name of a Scottish stall- 
woman ('(dehrnted in hi.slory for lier spirited re.si.staiicc to 
the introduction of the liturgy into Scotland. The occa¬ 
sion arose in 1037, when through the intolerance of 
Archbishop l^ud a service-book ]»repar<*d by him was 
ordered to lie read on .Sunday, the 23rd July of tlmt year, 
ill St. Gili'.s’ Ghureh, I'idiiiburgh. Thu church was tilled 
by an angry crowil of Presbyteilans, and when the Dean of 
ICdinburgli began to read, Jenny tluug her stool at his 
head shouting, “Villain! dost thou 8.ay mass at my lug’* 
(ear)? This act w'as the signal for a riot, before which 
Ixitli bishop and dean fled fur tkeir lives, and the tumult 
gave the deathblow to the liturgy in Scolliind. An order 
indeed came from Charles to enforce the reception of tho 
new prayers by the soldiers if necessary, but the Scottish 
spirit was now fully aroused, and by tho February and 
Mareh of the next year niucteeii-lwentictlis of tho nation 
faigued the National Covenant, by which they bound them¬ 
selves to oppose the re.vival of Itoman Catholicism in 
Scotland and lu defend their freedom and l.aw's. Like 
many another ccleliraled historical stoiy, however, tho 
anecdote of Jenny Geddes has been doubted and denied, 
while tho fame of the act has been claimed for auother 
person, one Barbara namilton. A wooden stool reputed 
to be that which was thrown is prcbc^^•cd in the museum 
of the Society of Antlquaiies at Edinburgh, but Its genuine¬ 
ness is also opi'n to doubt. 

OBBX«ONG' was for some timo the second town in 
Victoria, Australia, but Ballarat 1ms now disposseasd It of 
its pro-cmincnco in tliis respect. It is d5 miles S.W. of 
Melbouruo, at tbo head of a deep iulet on tlio west bide of 
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Port Pliilip. TJio harbour in largo and sheltered; the bar 
ttt Us eiitraiico has been dredged, bo that there is now 
huflicient depth for largo ships to enter. The inner luir- 
bour is called Corio Bay, from a native name. Tiie town 
is favourably situated for henltli and good dratimge, and 
ail immense sum has be('n laid onl on the impruvement of 
the streets and otlier public works. There is a rcsciToir 
capahlo of containing l,00(),00(b000 gallons of water. It 
has daily newspapers and unnierons other publications. 
Corio Buy is so well sbcltcnsl tliat four cajniuious bathing 
<*stablislnnent.s have been erected, which :u'c! well supported. 
There are also thr<Hi jetties, aiunghide which ships of large 
tonnage ran load and diseliarg<i. The depth of water over 
the bar at the <'ntranee is now 21 feet. 'Ihe town has tlio 
credit of establishing the first woollen mill in Victoria, and 
received a goiernineut award of £l5on for so d(jiiig, and 
the industry is still very prosperously coiiied on. One of 
the largest tiuniencs in the ttolony is bitiialcd on the river 
Barwon. Large (piautities of wool are shipped from Gee¬ 
long to England. There 511*0 extensive quniries of lime¬ 
stone at the e,‘istcni boundary of the town, on the shores (jf 
Corio Bay. The eoiniti*y around is essentially agrieultiir5iJ, 
and is talccn up by hums, viueyjirds, and oichavds. The 
]K>pnIation is 21,000. 

GEHSN'NA is the Greek form of the llel>iew Gehin- 
noin, the vjilley of llinnoni, or Ge-bcn-llinnoin, the 
vall<*y of the sou or of the elnldrcn of lliinsoin. It Is a 
deep mirrow gleu to the south of Jerusalem, having steep 
and rocky sides, tiin cliils on the south side iibounding in 
.ancient tombs. It was liere that Solomon erected an 
ul(5ir to Moloch (1 Kings xl. 7), and that Ahaz and 
Manasseh, aft(‘r the introduction of the worship of the lire- 
gods, caused tlic o/Turing ii]) of young eliildren as human 
Hacrifices to these tJTriblo deitie.s. According t<» an 
ancient tradition the image of the god was mad({ of nielid, 
and a Ure was kindled within it, the child sucriticed being 
laid u])on the rod-liot arms of the idol 5md its shrieks 
drowned by the noise of cynduds, drums, and the shouts 
of the worshlpiMTH, Jeremiah Inus several lengthy refer- 
ojiecs to this place and the Jjorrid riles pivictised there 
(.Jer. vii. .ni-y3; x.ix. .'i; and xxxii. .“/)). At a later 
period the v.alley was defiled nisd eoiiviTted into n cesspool 
jind l.'iyfetall for the city of Jerusah in, and here the (hsjid 
carcases of bo55st8 and every ollal and aI>omimition were 
cast to he devoured by tho worms or burned in large fires 
kept for this pnr]»ose. It is said these fires were attenuh'd 
by criminals and were kept constantly burning, hence the 
name Gehenna or Topliet came to be used Iiy the Jews as 
symbolical of hell and torment. It is in tliis sense they 
are used in the New Testament, where the expression given 
in tile book of Tsuiali, chap. ].\vi. 21, is repeatedly used to 
describe tho place of future punisliment. In many parts 
of tlic New Testament tho word translated hell in tho 
Authorized Version is literally Gobcima. 

OBX5SLKIt*S TUBIBS' arc lubes continniiig highly 
rarefied gases, invented by a Mr. Gcissler. Theio ai*o 
several varieties, called by an easy figure “vacuums;” 
thus we liavo the oxygen vacuum, the nitrogen vacuum, 
<Sc., meaning a tube jmcc lUlod with oxygon, ile,, hut from 
which all tlu) gas has been dniwn that it is possible to 
extract. Of (Mjurso it is well known that some small 
amount of the gas must remain in a highly rarefied state. 
The tubes are furnished at each end witli a philinum wue 
passing through the glass. An electrict discharge from an 
iudnetion coil through such a tube will cause each gas to 
glow with a characteristic colour, and by suitably con¬ 
tracting the tube this glow may bu intensified; also 
varieties of gloss affect it. Beautiful stratiilcutions are 
seen to cross the glowing gas. Each gas ]>Toduces its owu 
peculiar spectrum. Carbonic acid gas glows while with 
such inteiiHity in a narrow spiral Goissicr's tube, Unit it has 
been used as an illuminont by surgeons in examining inner 


parts of the human bcidy. It is found that tho light pro¬ 
duced in these tubes is especially rich in those rays causing 
fiuoreseeiiee and plioKphortscencB. Uranium ghtss is made 
to glow with a fine green light by fluoreseenco if it forms 
the material of a Gcis.slor's tube; and quinine or otlier 
fiuoreKeeiit liquids receiving the light from these tubes 
may be sIimTavly afleeted with ease. Tho experiments are 
all of tlie highest beauty. 

I The rardliid gas itself is a conductor, aud its presence is 
CHScntiid to the passage of the electric current. When It is 
' absurbe.d by chemical mcaiiH, kucU os fused caustic potash 
j in tlu- ciist' of a carbonic iicid vacuum, tho resistance of the 
j tube m]»idiy increases, and the current may altogether cease 
; to pass, at once recommencing when, by beating tho causlie. 
potash, carbonic acid ga.s is again liberated. 

GE'IiA, a Grecian colony on the soutli-w«5stci*n coast of 
Sicily, was fomivled by a joint colony from Crete aud from 
Lindus, n city in lihudes, forty-five years after the founda¬ 
tion of Syracuse (IhTod. vii. EbJ; Time. vi. 4). Gobi 
wfis one of the most powerful of the Grecian colonies in 
Sicily, and continued so to the time of Gelon, who, having 
eoiKiuered Syracuse, removeil the government to the latter 
town. Tho modern town of Terra Nova is supposed to 
h.'ive been built upon its site. 

GELA'DA {Cynocvphduf is a spocicfl of Ba- 

nooN inhabiting Abyssinia. The gelada differs from nearly 
all the other baboons in having its nostrils opening high up 
in thu fiM’o instead of at the end of the produced muzzle, 
like a dog. Tlio upper part of tho body is covered with 
v(‘ry Jong hair of a pjilo brown colour. The limbs are 
bhiek. ‘j'la; l:ii] is long and tufted at the end. In its 
habits it resembles the other baboons. 

GELA'SIUS X, succeeded Felix 11. as bi.sliop of Borne 
ill -1^2. lie died in 49G, and was succeeded by Anas- 
tiisiiis IT. lie look an active part in tho conflict with 
the patriarch of the Greek Church, each excommunicating 
till* other. 

Gki.asius If., a Btoiodictinc monk, succeeded Paschal 
II. in 1118. The popes were then at open war with tho 
emperors of Germany; and tlie partisans of the latti-r at 
liomc, headed by llie powerful family of Friingipjiiu, op¬ 
posed the election of Gchisius, and afterwards seized him 
and personally ill-treated liiiii, until he was rescued from 
their hands by the Prefect of Home. Soon after tho Em¬ 
peror Henry V. came himself with troops, and tlie pope 
having run away to GacHa, an anllpope was elected by the 
imperial party, wlio styled Ininsidf Gregory VIII. After a 
few monllis Ocla.sius entered Romo under the protection of 
tho NoiTnan Uuko of Apulia; but venturing out of quar¬ 
ters to celebrate moss ho Wiis attacked by the Frangipani, 
aud only escaped fnnn the street-fighting which ensued 
by a furious gallop on horseback, wltliout staying to disen- 
cumbor himself of his snerej vestments. Ho loft Italy for 
Franco, aud died at the cmiveiit of Cluny, in January, 1119. 
aud was succeeded by Gdlxtus II. ^ 

GEXi'ATEN. This substance is obtained from bones 
or from animal membranes by boiling in water; on cooling 
the solution gelatinizes or fonns a jelly, wbieb, when dried, 
becomes gelatin, size, or glue, according to tho source from 
which it is derived. When bone is acted on by a strong 
acid tlio pliospbute and carbonate of lime are dissolved out, 
.and tho gelatin remains. Tho skin, tendons, horns, and 
hoofs of autnmls all contain this substance. A very pure 
variety is obtained from lli« swimming-bladder of tho stur¬ 
geon, and is c4i]lcd isinglass. Gelatin in insoluble in cold 
water, but it swells up and absorbs about 40 per cent, by 
weight, and becomes translucent. It occurs generally in 
thin, elastic, brittle plates. For the coarser varieties of 
gluo all sorts of animal membranes, especially cUppiiigs of 
hides, aro used, but fur the best gelatin for dietetic pur¬ 
poses calves* beads and feet arc mostly employed. Great 
cure is necessary In the manufacture; proluiiging the boiling 
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must be avoided, as it causes tbe loss of tbe power of 
gelatinizing'. Alcohol precipitates tlie jolly. Gcbitiii gives 
a precipitate also wjtli tanulu, which is tho fomidatioii of 
the art of making leather. Gelatin in tho form of jelly 
rapidly putrefies. It usually rotitaius 0*12 to 0*14 of 
sulphur. Tho following mntly.ses tshow tho composition 
of gelatin from difterent souruus;— 



Bono. 

Horn. 

Cartilage. 

IhinglasB. 

Carbon, . . 

50-0 

49*4 

40-81 

50-1 

Hydrogen, . 

0-5 

(>’(> 

7-14 

G-G 

Nitrogen,*. , 

17-5 

18-4 

3 7 *.38 

18-.3 

Oxygen, . . 

2 G-0 

1 

25-C 

25-G7 

25-0 


100-0 

100-0 

100-00 

1 

100-0 


In mlditinn to the extensive nse of gelatin as an article 
of food iu the fonn of jellies, it is largely employed as a 
size for fabrics and for ]i:ipcr. It is tbe basis of sumo of 
tliQ must recent jdiulugrapUiu processes, and is rapidly taking 
tlio placo of collodion ns a vehicle for tho sisnsitivc salts of 
Mlver. ^ When combined with tho dieJiromateH of the alka¬ 
lies it is rendered insoluble by the action of light, and this 
oirc-uinstanco is utiliz<;d in various i»hotographie printing 
processes. See l*rioT(M;UAPiiy. 

It is not probable that gelatin exists us such in tbe 
body any more than fibrin, and for the same reasons; but 
tho eloincnts of gelatin, and its close allies ehomlriu, 
mucin, elastin, and keriilin t"btaineci r<*speoliv»‘ly from 
■curtilage, mucus, clastic tissue, and the hair and nails'), 
form a very considerable ]>urt of llio body of all animals. 
It represents almost 'the whole sulislaucc of certain parts, 
especially of the air-bladder of fiblies. Gelatin and the 
other kindred bodies named above, though nitrogenous 
foods, are yet so very distinct from ordinary pvotcids that 
when used as food hy tkemifeU'es they are entirely unable 
to support life. [See Food.J In couibiuation with other 
protcids they are, however, valuable. Gelatin, indeed, is 
<\stccmed very highly as n food in the I'bist, and it foims 
the chief Ingredient in soups and stews made from tbe 
edible birds’ nests, sliarks’ fins, fibb maws, ray skins, &c., 
whicli aro so greatly prized by the Chinese, J.apancfic, and 
Siamese. t\ith ourselves it forms tbe basis of many soujis, 
413 when tho cai'cful housewife boils the waste bones for 
stock; but citlior fresh meat or vegetables should be 
added to it. 

GKZiB (Saxon or Danish yie-ld^ tribute money), a 
term used by our Anglo-Saxon ancestors to signify money 
or tribute, being a fine or compensation for a public wrong. 
Thus wergild was compensation for a man’s life, and 
ot/geld the v^luo of n beast slain. AngeUl w’as the single 
value of a thing, and tinigcld the double value. Jianegdd 
was a lax imposed to raise means against tho Danes. 

• OZL'XJERT.CWISTlANFinEtCHTBCKnr.born 

near Chemnitz, in Saxony, acquired a great reputation as a 
writer of fables uiul as a moralist. Ho alsj) wrote “Sacred 
Odes and Songs," and his “ Letters ” have been published. 
He wrote, fortunately for himself, just ns tl>o reign of tlie 
pedantic Gottsched was closing. The freshness of his styde 
•at once gavo him fame. Gellert died at Ijcipzlg, where ho 
WAS professor of belies letU'usand philosophy, in December, 
1762, and a monument raised to him in tho Church of 
St John. 

OEIi'XJnS, AULUS. See Atii.vn Gkluur. 

OXXON, a native of Gela, rose from the Htution of a 
private citizen to bo ruler of Gela and Syracuse. During 
tho reign of Hippocrates at Gela (d-c. 498-491) Colon 
was appointed commander of the cavalry, and distinguished 
himself in tho wars of Ilippoerates against the Grecian 
cities in Sicily. On the death of Hippocrates, who fell i 
41 battle against tho Siceli, Colon seized the supremo power 


(n.c. 491). Having become master of Syracuse at tho 
invitation of tho nobles, then in conflict with the common 
people, ho appointi'd his brother lliuron governor of Gula. 
In order to increase tho population of Syraensu, he de¬ 
stroyed Canmrina and removed its inhabitants, together 
with a great uunibcr of tho citizens of Geln, to his favourite 
city. As he was indebted for his power iu Syracuse to the 
aristocratical party, he took caro to strcngtiicn it ngjiiust 
IIjh people. At the time of the invasion of Xerxes Gelon 
would have assisted the Greeks if lie had not been prevented 
by an invasion of 300,009 Oarthaginians under Hamilear. 
This great army was defeated near Hiinera by Gelon 
(n.c. 480), on the same day on wliich tho battle of Salamis 
ivas fought. Gelon di(*d, universally regretted, n.c. 478; 
and tlio Syi'acusans honoured him with a splendid tomb ami 
the reverence due to a demigod. 

Gelon ajpears t/> have us(‘d his power with moderation, 
and to have eudeared himself to the Syracusans by the 



Coin of Gelon in Uia Jlrillsh Mnsonm — actual size (silver); 

weight, yy grains. 


equity of his government and tl>« cnconragcment which he 
gave to commcn’c and the lino arts. TJjere aro still exist¬ 
ing many eoins of Gelon and liis brother and Hnecessor 
liicron, of hcautifn! workmanship. 

GSLOSS* a strongly gelatinous principle imported from 
Clihm and Japan under tho name of Japanese isinglass. 
It is obtained from an alga (tho (Jelideum corncuni), which 
contains 50 por cent, of it. It has eight times tho gelatin¬ 
izing power of the best isinglass or gelatin. Tho jelly, 
liowGvcr, has too high a melting-point to melt quickly in 
tho mouth, and therefore has never superseded gelatin for 
domestic use, although it has been imported smeo 1859. 
Moreover it contains no nitrogen. It will yield a jolly with 
500 times its weight of water, and tho jelly does not readily 
putrefy. It is insoluble iu cold water, hut very soluble in 
boiling, the solution on cooling yielding a vcTy stiff jelly. 
It is a good d<‘ul used in sizing fabrics. It contains, carbon 
42*8, hydrogen 8*8, oxygon 51*4. It resemblescaragbccnin. 

GEItSSlBI'INUM (OeUeminifm semperviretts)^ tho 
yellow jessamine or field jeshamine, is one of tho most 
beautiful climbing plmUs of the Southeni States of 
Aincricju It belongs to tho Loganiaceffi family, and is 
not in any way related to tho garden jossamino of Eng- 
IuikL It ih cidlivated in America us u giwden plant on 
account (»f its jwwer of shade, and for the beauty and 
perfume of its blossoms. The root is used in medicine 
chiefly in the form of a tincture, which is composed of ono 
part of the plant to four of rectified spirit. It is some- 
limes suhstitut<‘d for aconite in tho treatment of fever, and 
is said to bo specially useful in cases of tho simple fever 
of childhood. It has also a high repntatiun for the allevia¬ 
tion of neuralgia of the jaw, especially that wliich is caused 
by tho presence of decayed teeth. I'or llio latter complaint 
the dose is from five to ten drops of-the tincture in a wine¬ 
glass of watiT eviTy three hours. If taken in too large 
doses,*or continued too long, it is apt to causc headache, 
giddiness, and double vision; but these symptoms are tem¬ 
porary and cease when the medicine is discontinued. 

GEBI'INI (tho Twins), the third constellation in tho 
Zodiac, occupying tlio region of the heavens represented 
by tho sign Cancer. The Greeks refer it not only to the 
fablo of Ca&l<'r and Pollux, hut also to those of Ilorculea 
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and Apollo, Triptoleiniitii and lasion, Amjdiion and ^.cthus, 
&c. Thii) uonyU'llatiou derives its name from two remark- 
utdo stars of tbc first magnitude, to wliich the names of 
Cftsloi (<jr Apollo, or « 6(‘nilnoruni) and Pollux (or Hcr- 
culob, or (i Geminorum) arc given. Castor is one of tlio 
finest double stars in the sky; I'oliux is a coaibe qnadruplo 
star, rather excelling Castor in lustre. These two stars, 
whose proximity wdU cause them to be easily recognized 
when once known, may be found by drawing a line 
through the belt of Orion and tbc two bright stars, the 
line of which cuts llirnugh the licit. This line, Inngtliencd 
upwards, will puss very near to the two stars of Gemini. 
They are ulw* about halfway between Itegulus and Alde- 
harau; and if the Great Bear and Orion be seen together, 
then Cu]»‘)la on tiio one side, and Castor and Pollux on 
the <ithcr, will he conspicuous boundaries of the inter¬ 
mediate sjioee. 'J'lie constellation Gemini is found in the 
INortlieni llenilsphcro of the plate Constkm.atkinh, on 
tlio ccli[itii*, just above the figure vu. The sign 
(Caiu erj is k<*cu n|M»u the body of Castor. 'J’lie sign II 
((luininij will be found iu the coustclktiou Taurus; the 
Min enters Gemini (tlio sign) about the iJlst of May and 
leaves it about the 21st of .liuic. As to the discTi'pancy 
between the place of the signs and of llieir eonstell.itions 
see Auiks. 

GEUZNIA'NT, FRANCESCO, was born at Lucca 
about the yctu* 1(180. The foundation of his musii-al 
knowledge was laid by Alessandro Scarlatti, but he com- 
jdeted his studii'S under Corelli. Geininiaiii arrived in 
J.ondou ill 17X4, wliero his j>erform:uiee on the violin 
speedily gave him I’clcbrity. Allhough favoured !iy the 
court, his liublts of extravagance kept him poor during 
llic greater part of his life. He was a fair composer; but 
his ciaiai to mnembranco lies chieliy iu las having hem 
tho first to ])ublish a well reasoned violin sehool. 'riiis 
remarkable W'ork appeared in 1740. Gemiuluni died ut 
Hnlilin iu 1702. 

GSMOT' or GSBtOTE simply moans assembly or 
“meet” in tho oldest English spmdi. It is more often 
wrilteii mot or moot. The great Anglo-Saxon Ikrliamcut 
was the ithcnarjemot^ or assi'inbly of tho witun or wise 
luoii; tlio itcirgefinot was the slnro-inotc or county court. 
Then there w»!ro tho htiHdrGd-tnoln or diviMoiial meeting, 
tho hnUvijvniot or manor court, tlio tan~gvmot or hury- 
ytuwl^ town mote, iSce.. Wo still use tiio phrase in tho 
famous and Instorutal wardmotc» of London. These 
various meetings, of which lliere were more than it has 
been thought necessary to notice, nil in tlieir degree yiro- 
heive<i that local spirit of imlepciuicuco dear to the Teu¬ 
tonic mind (bo deal* that one of the main divisions of 
their race hud for their solo name Frankcu^ tho free 
men), sineo at the mote tliero >v.as no distinction except 
that necessary for order, or that voluntarily given to age or 
to character. Without tho sanction of the suit.'iblo gemot 
tlic executive, from llie king down to the mayor, had no 
power to act for lung together. Each gemot had Jt.s 
customaiy frequemey of nssombly. The principal vuriotics 
are described under their resj>cciive headings. 

GSillfS. The word gem, wlneh has come to mean, in 
]>opulnr language, merely eut or uncut precious stones, such 
as diamonds, rubies, emeralds, &e., has by right an entirely 
flifferent signification. However, tlio word having changed 
its moaning tho change has been frankly accepted by 
iiiinerologistK, and tho Rcientiiie inineralogical meaning of 
tho word gem is limited to a certain group or order of 
minerals containing the sapphire, ruby, emerald, * topaz, 
jacinth, gumot, beryl or aquamarine, and a few others, as 
well 08 bodies inineralogicoily allied U> tlicm, though some¬ 
times extremely diiTerent in appearance and uses. Thus 
tho brilliant sapphire is but a variety of the dull corundum, 
one of whose forms is tho common oincry, all alike being 
nothing more than alumina, and alumina is one of the two 


main constltnonts of common clay (hydrated silicate of 
alumina). Corundum is thurofore scientifically classed 
with tho gems, in spite of its apyicaranco and its hmnblo 
rolutioii.'ship to mother eartli; while the diamond, most 
precious of all stones is, ns moro carbon, excluded from 
tho class. Tho diamond, tbougli not a gem scientifically, 
is tho hardest known substance; and if its hardness bo 
called ten. tliat of cormuliiin is nine. In fact tiie general 
features of the group of gems are tliat they will scratch 
all substances not harder than quartz, will not melt in an 
ordinary blowpipe llume, nor dissolve in acids. With gems 
proyier are coupled precious stones, such as cordicrite, 
clirysolitc, opal, ciialcedony, onyx, sardonyx, agate, &c. 
The IMates accomjiauying this article represent sumo of tliu 
chief of these gems and stones. Amber, which is almost 
equally used with them for necklaces, bracelets, and otlier 
articles of jewelry, is also figured, though tliat is not a 
stone, but the fossil gum of an cxlincb coniferous tree. 
Jewellers also reckon pearls us gems by a similar misnoniur. 
Ot the rest, which .me all fully described under their separate 
articles, the diamond is the cryslullino form of pure carbon 
and is the most precious—all tiio large stones being Indian, 
the mo.st valuable ordinary st<inos Brazilian, and a less 
pieeious variety being found in large numbers in South 
Africa, mnch mixed with garnets. The sapphire and tho 
ruby come next tlic dinmoud in ]nu'diie.s.s and in value, being 
the blue and red vnrielyof crystalline corundum,/.e. alumina; 
and aiimiina being, as saitl above, one of the two main 
eoiistlLuents of coiiinion clay. Both are found in the finest 
form ut Oeylun, usually mixed with garnets. Ernerulds, 
whk-li are the next precious, difier only in colour from the 
paler aquamarine or beryl, which varies from greenish- 
\ ellow to greenish-hlue. Emeralds are chioily silki (Hint), 
with an admixture of alumina and other bodies; they 
ihcrcforo como more nearly to the composillon of clay 
(silioutu of nlumiua) than even the niby and the sapphire. 
'I’lie top:iz reverses these proportions, having far more 
alumina than silica in its constituents, aud is consequently 
a ratlier harder stone than the emerald, though not so prized. 
The tupaz<‘s of Brazil ore the finest, while einer.'ilds of Iho 
gicatcst beauty conic rather from Santa X'e dc Jhigota. 
'lopazcs are found (^rarely) in Scotland and Ireland ; emer¬ 
alds of xm inferior ({uxility iu Siilzburg (South Germany). 
Gurnet of a common sort occui's frequently, and often in 
the massive fonn. All garnets are silicates, but their 
further composition is very varions, and their colour equally 
so. Tho finest variety is tho aUmandine, a ruby-red garnet, 
a silicate of iron andulnmlua; tlie hardest is tho lime-iron, 
the block viurioty of which (found in Begu) is the most 
precious. Amethyst (finest iu Oeylun, India, aud Brazil) 
is pure quartz coloured by a little peroxide of manganese. 
Agate and uhulcodony oio also simply quartz. Opal is 
practieully pure hydrated silica. The finest opals come from 
Hungary. Turquoise, softer than qnartz, is nearly pure 
))liospliate of almninu coloured with copper; it Is almost 
exclusively a Persian stone. LnpisJazuli (probably tho 
sapphire of the nndi'uts) is a silicate of aluminium, cal¬ 
cium, and sodium of a fine blue, scratching glass and 
bearing a fine polish. WJicn burnt it yields the artisfa 
ultramarine. It occurs like malachite iu sufiiclent masses 
to he used in costly buildings. The best is found in 
Persia, China, and 2:>ibcria, and in the Andes. 

But the artistic and antiquanun meaning of the word 
gem keeps to the older use, 6'cn>ma is undoubtedly 
fma, from gen —tbc Latin and Greek form of one of those 
AnYAN roots wbich permeate the speech of our half of 
inunkiiid, viz. the form to beget—and the ordinaiy 

meaning of gemma is simply bud, the bud of a tree. And 
just as our hud (a thing budded or thrust out, as its 
etymology shows) gave rise to huiiony so did gemmay the bud, 
come to signify ^mma, the bud-like carved ornament in hard 
stone. Hence by degrees any carved precious stone was colled 
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a p;cm. ThoOreak word vfH»anafff^l)h(aHa^lupha)» The 
great use of antique gems was for signet-rings. The design 
was cut into the stone (intaglio) so that tlie impreSBion on 
the wax, being of course reversed in stumping, stood up in 
relief. If, however, the gem were itself to cairy the design 
in relief, the cutting was wltat we call in rilitvo or cameo 
(Latin gemma calatm^ Greek ektupa'). Cameo was tlie 
favourite mode of ti'eatment fur those stones which are 
composed of variously eoloun'd layers, ns the onyx, the 
sardonyx, &c., the layers being imult: use of to sbadc the 
pletui'o or to yield a natural background of a (lifTerenL 
colour to the design; as when, the design being cut in an 
upper layer, the rcn\aiuder of that layer w%'is cut away, 
so that the underlying layer was exposed and formed 
a background of contrasting tint. Modera cameo ent- 
ting is more usnully in softer materials, as the well- 
kuuwii shell-cameoB cut in Ibe large “ llnll’s Mouth” 
ortho ‘‘Queen’s Ooiieli” sholles, giving a design in pale 
buff on a reddisli-brown or on a pink ground res]irct- 
ively. It seems likely that the word vamto is a corrup¬ 
tion of gemma. The favomit(5 g<im-stonfs among the 
uucieuts w'cro comclluii, sardtaiyx, elialeedony, agate, unyx, 
jasper, and liellotropo. TJiose next admiivd were rock- 
crystal, tm'quoisci, amethyst, green quartz and bcrpentine. 
Very few of the stones jewellers now eall gi*ms were used 
for gciriM in tlie antique sense, in comparison with the 
stones named above, but some ruby, saiipliire, emerald, 
green Ixiryl, and aqtiaiiiariini uutitjue gems are found, uud 
ill rather greater abundance Rome i»f jaeinth, topaz, cliryso- 
prase and garnet. Imitated jewels (what uio called 
“paste”) were as common with the ancients, as wc learn 
from IMiny, as with ourselves. 

The Greek gems arc wonderfully heautifnl, the prime 
period being the reign of Alexander tlu* Great; the well- 
known portrait t>f the king in a gem liy I’vrgoteles is per¬ 
haps the chef-d’muvre in this Ictud of ail. It is eertaiu 
tiiat the wheel, the drill, the diamond-point, and probably 


the magnifying glass, tho utcinsils of the artist in precious 
stones to tliis day, must have been thoroughly known to 
those who produced works of sneli conRummate accuracy 
and finish. The skilful way in wbicli any veins or spots 
of colour oro turned to account in the design is most 
remarkable among Greek gems. In beauty and delicacy 
they n« far excel their masters the Egyptians as tJjo latter* 
went beyond the liabylonlans. Whether gem-cutting ori¬ 
ginated with tlie Ittht-nainod people is of course not known; 
hut Bubylouian gems yet exist which are from 2r»00 to 
3000 yc.ars old* A specimen of a Babylonian engraved 
signet cylinder is annexed. It Rooms likely that these 
signets were worn hanging from tho waist. They are 
usually n little over an inch in height and about h.’vif an 
inch in diameter. 

All the ancient nations used gems, not only as signots, 
however, but as ornaments for tho dress, espociuliy tho 
prdio, sword-belt, &c., and fur the bandies of swords and 
weapons. Some beautiful cameo-gems arc also found let 
into the surfaces of vases and goblets liy tho Greeks. 


But while tho Greekb in their love of beauty made 
precious stones a vehicle for art, tho later Komuns in their 
love of wealth found the gem effective us a w.ay of display- 
ing their vulgar ostentation; thus also do tho purse-proud 
jjaivcnus of to-day use their costly diamonds. 'I'he rago 
for cameo-gems under the early emperors was pheiumieual. 
The distance from tho phain iron sigiiet-riug of the repub¬ 
licans, when only ambassadors might have a .signet of gold, 
was vast indeed. Wc can hardly recognize the pcojilc as 
the bumc when, only u century later (or at most two), wo 
find from i^liny that the middle finger was alone allowed 
to n'Tiiain uncovered by crowded rings of great value. Uicli 
people h.'ul their lieavy winter rings, their lighter summer 
ones; enormous sums were, devoted to these collections. 
Special ring cases {jln<‘iyU8the.vte) euiitained tho largo 
assortments of gems necessary for each person of fashion. 
Pompey the Gn-at gave a whole dactylisthcea full of gem- 
liiigs ttukeii from Mithridates us a votive offering to tho 
Cupitoline Jupiter; and Gtesar, not to be outdone in mag- 
niticcnce, gave six eolieelioiia to the great temple of Venus 
Geiiitrix. This rage for gems debased the art, for of 
courbo an inferior and che;iper cutting was necessary to 
meet, the wants of those whose purses could not provide 
Greek woik. Itoman geniB are Ihcicfore exceedingly mixed 
in quality. Some of them rival tlio Greek gem.s, and wero 
in fact the worl. of Grecsk .artists resideut at Borne; others 
are so rough as t<» he but little worth. 

After u long period of stngnaliun, shared in common 
with .all other arts, gem engraving arose again ns a fine 
urL in the hitler half of tlie liftcenlh century, under the 
Medici. Loieiizu tiie Magnificent, at I'Jorcnee, was u 
generous ]iatron of the workers in gems, and when the 
Mediei fiimily ai'rived at the pajial tlironc in the person of 
J.CO Buinc itself f.tvourcd tJie dillicult and costly art. 
Tins dinjuKvcitfo work is must reriiurkuble. So skilful 
did tho artists become tliat about llio middle of the six- 
toi'nlh century the diamond itself w'as eiigr.'ivcd; and tho 
honour of tlie first accomplishment of this diffi¬ 
cult feat is contested by at least two engravers. 
There has been little if any of the finest work 
prodneed sineo the sixt<*onth century. Though 
prartieally imperibh.tblo, and though inavvelluu.siy 
beautiful, the labour involved In tho slow cutting 
of gems is Bp exeebsive and so trying in its 
minuteness that it is scarcely probable that this 
form of .art will he .again revived. An ago 
which comlcinns llie labour of the steel-engraver 
us over-wiisleful is not likely to look witii favour 
on the infinitely slower and more painful toil of 
the worker in geni-engniving. 

The symbolical uses and meanings of geins, 
wber(‘in each stone liad its peculiar medical or 
psyehologieul virtue, or typified its pceuliar god (or in later 
times its jiecuUur burnt), so that it might be worn as ucharni; 
and tho superstitions or poetical fancies attaching to many 
stones, cspiudally t(> the opal, present ko wide and uiieoii- 
troiled a field that it would be beyond the limits of this work 
to enter it. Such a symbolism, though tho key is now lost, 
probably lay at tlie rout of the selection of stones in tho 
breastplate of Iho high priest of Israid, and guided tho 
description of the precious materials composiug tho Rtruc- 
ture of the Now Jerusalem, us told in the Ajiocnlypse. It 
mu.st be remarked, in conclusion, tliat tlio aucienis were 
careless in uomcuclaturc, and that diflereul stones wero 
often called hy the same mimes (aR sapphire and Inpia- 
InztUi); and also stones went by different names at differ¬ 
ent fioriods. It ueiHls, tbernfore, great caution to ti'anslate 
ancient accounts of jewels. Usually, for example, tho 
chrysoUto of the AotUurized Version of tbo Biblo is our 
topaz, wliilo tho topaz of tho Bible is our peridolc * tho 
jacintii (or hyacinth) of the Apocalypse may be our sap¬ 
phire, but ibis is not quite proved. 
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GSBIS-BOK {Orux gazeXla) is a spedos of anlclopn 
met witli in South Africn; it Is the Autilope oryx of some 
nulliors. Both nemes indicate its strong reseinblniice to 
the oryx of t)»e aiiricuts. Its liorns are 3 feet in lengthy 
straight and slender, ringed at tlio base and ta]H*ring to a 
point. Its cars arts largo and pointed. 'I'hc hair of its 
neck is reversed in dir<H3tian, 'J’he head is whiU*, and 
<‘ro88ed by lilack transverse bands. TJm* prcvixiling colour 
of tho skin is rusty gray above and whito below. TJio 
legs are white, with lilack-eoloiired tliighs. Tjjo biisliy 
black tail is 3 feet hmg, and sweeps tho ground. Tho 
geins-boks inhabit open plains, and <lwell together in 
pairs in small herds of four <n* five. It is a strong, bulky, 
and courageous antelope. Tt stands over .3 feci high at 
the shoulder. 

GBNDAR^MERIE CKr., from yam (VanneSf men-at- 
arms) was a chosen orirps of cavalry under tlie old mon¬ 
archy of h’ranee. Tho gendarmerie w(*rc afterwards formed 
into a body of soldiers intniftleil with pollen duties all over 
Eraneo; it furnislies ])atrols, arrests criminals, oxamlnc'S 
tho jiassports of travollcrs, and cmitributes to tho maiii- 
teiiaiiee of gcxid order. TTn'y ans divided info foot and 
linrse. Tlicy form a distinct corps in the army, under 
tlieir own superior officers, who are under thn ordvra of 
tho ministers of the iiitenor and of police, hut in eas<5 of 
war they may bo called into active service lil«? tho other 
•corps of the army, geiidannerie is inoslly reernitod 

from old and deserving soldiers of other ii'giments, who 
consider it as a promotion, as lhi*y have bettor ]iay and 
enjoy greater libeity. 'j’his exjilains wliy the gendarmes, 
generally speaking, arc; remarkably well-behaved and trusty 
men. Tho force at present consists of about 25,000 men. 
A similar description of troops exists in Italy, whnre they 
arc called Carabineers. 

GBN'DEB is a grammalieal prhiriplc entering into 
■ the structure of nearly ev<*ry language, aecovdiiig to which 
nouns nro distributed into classes. There are, Btrietly 
speaking, only two genders, vntsciilbie and Jvvnniue; 
those which hedong to neither of those classes were said to 
be neutrius yenens, of neither gender; this third class are 
called somewhat incorrectly Hculem^ and In'iicu hy a second 
irregularity it is the ordinary practice of grammarians to 
Sjieak of three gcndei-s. 

The Latin with its three gcinlers yet developed into 
Italian, French, and Spanish with only two. This ooeiimd 
in several ways. Neuter substantives became masculine, 
and even as early as Thmtus wo iind a mw word dortir/a 
(muse.) for tho original dorfuniy back (ni'u!.); n little 
Inter than his time the evil was so oylng that it produced 
loud lamentations from the grammarians ; as for (>xample 
when i'urtunutianuB (450) holds up liaiids in liovror 
•at ‘Minnc tlicalrum ct hunc prodigiiim,” for “Aoc,** iLc., 
the vulgarisms of his day. Further, the neater suhstan- 
tive plurals in a, such ns vcstimctUa^ elotlies, &c., wero 
taken as fominino singulars in a; so in our own day wu 
talk of agendm^ ns if an ayamia were not a solecism. 
There is a curiuuK nltemtion of gender in tho French femi¬ 
nines in eur, ns dofilenr, clinfcur^ winch come from 
the Latin masculines 7/ o»or, -orern; d(do)\ <!i£c. The 

classicists of the “ITeiado” schotd (Itousard, I)n Bellay, 
&c.) wrote in vain le </ow7e.«r, (e. vhnktir, ^c.; they suc¬ 
ceeded in rescuing only two w’ords of the whole numerous 
scries, konnettr and luhavt'. On the other hand, Louis 
XIV. having, by a slip of the tongue, spoken of man 
carroue^ tho grovelling flattery of the court made carrosae 
masculine, and so it remains to this day. 

German retains tho three genders of ancient Teutonic 
fipcech. English, however, has practically abolished gender, 
■except 05 to tho mere difFcrcncc of sox. Some:tint'‘s, aa hi 
the expi-essions, tho ship sails her best,” “ the sun shines 
his fiercest,” objects are personified, and so take on an 
AppAi'cnt gender; but this is not to the point. 


In a few English words the gender-form still romains, 
Tlic first of these ia the feminino en of Old English; ns 
fox (male), r»a;e« (female). So wo find in Thomas Croin- 
vvell's correspondence about tho dissolution of tho monas¬ 
teries, “Many of the mynchyna bo also agyd” (aged), 
where mynchyn stands for “ nmi,”ntywc/i or nmnech being 
‘‘monk.” Tlio second is the feminine ending c«<re, as 
apinnar (male), apineMre^ apinattr (female). Most of 
thovse, as baxUr (female baker), loebattr (female w'caver 
or Webber), exist now only hi surnames; some, as 
hudeater^ I'J.o., ar« used for men also. Tho French fomi- 
iiinc in tax has Mipcrsedcd for scx-pnrposes the English en or 
eafre; instead of yyden wo say “goddess,” &.c. VVo even 
add eaa to as in aempatreaa, aonyatreaa^ &,e. Where 
we eaniiot do this wo uso compounds, “tom-cnt” and 
“tabhy-cat,” “cock-sparrow” and “hen-spavruw,’’ *‘he- 
gt)at*’ an<l “ sIj»’-goat,” 

English is rich in a envious collection of unrelated words 
expreshing gender. Such iu*e fatfter (supporter) and 
mother (producer); brother and abler; aou (one who is 
lioim) and danyhlv.r (a milker); uncle and awn^; hiny and 
yuean; hnaband (house-master) and xolfe (woman), &c. 
So also with animals, boar and buck and tfoe, ram. 
and hound and bitchy stallion and mare., cock and 

GSiNEAL'OGY is that branch of antiquarian studies 
devoted to the tracing onfc of family history. The yearly 
publications of Burke, Dcbrctt, Lodge, &c., and their large 
sale, to say nolhing of tin* Enropciin drcnlation of tlio 
Almauach de (Sotha^ show that this science in tho minds 

many people of the ]jroscnt day is by no means so devoid 
of interest as it might at first sight appear. Occasionally, 
us in th<* descent of titles in tho peerage, or in tracing out 
and com])arIiig the nearness of kin in tho iuheritanco of 
an estate, or in balancing the claims of competitors for a 
tin-one, genealogists ritxj suddenly into importnneo of tho 
liighesl degree. Tho teaible Hundred Years’ War of Eng¬ 
land with I’Vanre, and Iho still more terrible Wars of the 
Boses in England itself, were simply disputes on genea- 
logieul points— sj) far, that is, as they may beatiribuied to 
any nominal cause. Frohably the tnic causes lay deeper, 
hnt these wi-re the avowed subjects of quarrel. 

Ciciicalngy rests upon the pronounced degrees of Con- 
HANciuiNiTY, and its main function is tho accurate draw¬ 
ing up of g<‘nca1ogical tahh*s, and tho interprclatiun of 
tijem aceiwding to tho scfacino of consangahiity adopted. 
Occasionally a custom like Bonoran Kngltsxt or tho 
Saij«’ Law has to bo reckoned with in di*elariug the heir 
at any giv(*n lime, but usually the custom of Primoorni- 
TiiUE is followed. Tho ehlest son of tho eldest branch 
will tlicreforo (having for loi-u) ( xcepiions, such as those 
named) he the next heir. 

In practical matters, as h.as been said above, genea¬ 
logical aecuracy will bo often of service; hut the curious 
fauey of some persons, otherwise quite unremarkable, to 
trace their remotest pedigree if it contains a famous ances¬ 
tor—as if to show liow tire finest races may degenerate— 
la certainly almost Inexphixibh*. For if the descendant of 
Alfred the Great is himself ignoble, what avails Ids de¬ 
scent save to point a dishononrnble conlrn.stV Even if tho 
dcBCCiidant he worthy, iind on the scoro of his descent 
assumes to bo superior to men otherwise Ids equals 
or more than his equals, tho jiride of the “ old birth ” 
against the “ new men ” is exti-emoly cnriou.s. For clearly 
in oiir example Alfred was the greatest man of the family, 
else why tho efforts to trace, liowevcr obscurely, a descent 
from him ? This w’lis tlio answer of Oaius Marius, mid 
this tho answer of Napoleon to taunts as to their modest * 
uticcstry; namely, that they were themselves the ancestors 
of their family—they tlie new men ’’ wero founding a race, 
just as tin* famous ancestors of the “ old birth ” had, in 
their far-off time, done. 
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Tlie lines of the witty poet Prior irresistibly occur to | 
the mind:— 

*' Ladiei and gontlea, by yonr leave, 

ilere Uo the bones of Matthew Prior, 

Tiiu Hon of Adam and of Kve; 

Can Nassau or Uourbon go liighcr?” 

Examples of genoalo^cal tables will be foufid in the 
article Enrlant), whicli, though very much compressed 
(for all the individuals or branches not required for the 
purpose of that article are necessarily omitted) will yet Iw 
<iuite Bufiiciont to indicate the mode of drawing up such 
t.'ibles. If John Smith marries Ellon Jours and they have 
two children, James and Mary; and if Jarnrs marries Susan 
Brown and has two children, John and Henry, this would 
bo indicated as under, dates being omitted for the sake of 
ch-amess:— 

John Smith —Ellen Joncss. 


James—Susan Brown. Mary. 


.Tolm. Hcnr}% 

The mode of continuing tliis “ family tree '* is obvious. 

GENUllAL, a title conforreil on milii.ary men above 
the rank of field'Otfiecrs. In all the states of ICnrope it 
indic.*itcs tlie coinmaTul«r~iu-cliief of the forces of the mation, 
the commander of an army or gruud division, uiid also 
those who, under the latter, cxerei.stj his functions, witli the 
deslguations of lieutenant-general and.nmjox*-gencral. 

Tlie origin of tlie tiLle apjxcars in the history of ITance, 
in which country it scorns to have been conferred ou tlie 
commander of the royal army about the middle of the 
fifteenth century, wlieii something like u regular military 
force was tirst establislicd in ICnrope. Tho kings were 
then cuuuidered as holding tiio clxief eountiatid of the army 
in virtue of their birth, and ou appointing under 

them to exercise a general superiiilcnduuco of tlm forces, 
they gave to such officers tlie title of Umtcnniit-gencval. 
It must be reuuorkcd, however, that, at a pexiod antccedmt 
tt» that of tlic creatiou of lieulenant-gcuierals under tho 
sovereign, tho title of euptain-gcncral Jiad been conferred 
ou certain officers with military jurisdiction over particular 
districts; and tho nature of the duty therefore seems to 
have resembled that of tlie iusjjccting ficld-officiTs now 
appointed to poitieulav divihioiis of this country and tho 
colonies. 

Tho English nation has nearly followed tho prnetieo of 
Franco in matters ajipertoining to the military scrvici*, 
uiid the title of captain-general occurs in tltc list of the 
army which served at St. Quentin hi lob?, of which list a 
copy is given by Grose from n MS. in tixe British Museum. 
From the list it appears that a llculenant-genoral for tho 
whole aimy was immediufely subordinate to tho former; 
and that under tho lost was a general of horse, a e.aptuin- 
general of foot, with his lieutenant, and a sergeant-major 
(corresponding to a present major-general). In the army 
which, in 1620, it was proposed to raise for tho recovery 
oribo Falatinute, and iii that raised by Charles 1. in 1630, 
the commander is entitled to lord-general; u lieutcnant- 
goncriil appears as tho second in command, and tho thhd 
is designated as the scrgcant-major-general. It was pro¬ 
bably soon after this tiuio that the last officer was called 
simply major-general; for wo find that in 1660 Cromwell 
appointed twelvo oilicers under that titlo to have civil and 
military jurisdictiou over tho counties of England (Claren¬ 
don, b. 13). 

In France, during the reign of Louis XIV., and perhaps 
at an earlier time, the naval commander immediately below 
the rank of vice-admiral was entitled lioutonant-gcnoral. 
A similar doBiguation seems to have been early employed 
in the English service, for in tho time of (^ueen Elizabeth 


tho commander of a squadron was called the general; and 
as Into AS the time of tho Commonwenlth a joint cominis- 
Hion of admiral and general was given to Blako and Mon- 
tngne, though the expedition ou which the ileet was sent 
was confined to an object purely naval. 

Although a major is higher in rank than a lieutenant, 
a major-general is beneath a licutcnaut-goneral, a curious 
anomaly, which sometimes produces cuiifusinn in the minds 
of non-military readers. In the British service there are 
aiiont GO full generals, lOU licutcnant-gcnends, and 160 
major-generals; but of this number many coimnand parti¬ 
cular regiments as colonels, nr hold military goverinnents in 
the country and colonies; somo of them liavo only local 
rank; and some have retired from the service, retaining 
the title, hut without receiving pay or being qualifiod 
for obtaining any progressive promotion. 

In the English army, a general of division is cither a 
major or lieuteiiaiit-goneral ])]nccd in command of a divi- 
bioii of an army in tiie field, and a brigadier-general is 
cither a colonel or major-general in command of a brigade 
—the titles only lasting while the officer is actually holding 
the command. In the French scia ice, however, general dc 
hrignda and general de division are jtennauenl ranks, an¬ 
swering to onr major-g<*neral and licuteuaut-gencraL Tho 
pay in the English army is as follows:—General officers 
hold 161 honoiary ciilouelcies of r<‘giments, wortli on an 
average £1000 eaeli per annum. Those not possessing a 
colonelcy re'ceive unattaeliod pay of £600 per annum, if 
they have been in the guards; £1 6«. a day, if in the artil¬ 
lery or engineers; and £1 bs. a day, if ])roviously in tho 
line. When employed on active service a general receives 
in addition £5 13^. bd, a day; a lieutenant-general 
£3 lbs, lOf/.; and a major-general £1 17 a. llcf., besides 
variou.. alliiwaiie.es. According to tlie estimates for 1881-85 
tliere were eight lieutenant-generals, twenty-one major- 
goneruls, and seven brigadier-generals actively employed, 
exclusive of those serving in India. 

Tho military staJJ' of Great Britain at headquarters 
consists of the cominandcr-in-chicf, the adjutant-general, 
and the quartermaslei*-general. The. duty of the adjutant- 
general tails partly under that of the sergeant-major- 
general in tlie sixteentJ) century; in the field ho receives 
the orders from the general officer of the day, and com¬ 
municates them to the gqiierals of brigades, and ho makes 
a daily report of the situations of all the posts placed for 
the security of the army. 

The quartermaster-general corresponds in part lo the 
h.arhiiigcr of tlic army in tho flixteciith century. This 
officer has the eliarge of reconnoitring the country pre¬ 
vious to any change being made in the pbsition of Iho army; 
ho reports concerning the ground which may bo favourablo 
for llic site of a new encampment, and upon the practica¬ 
bility of the roads in tho direeliun of the intended lines of 
route. He also superintends the formation of the cneamp- 
ineiit and the dis^mbition of the troops in their cantonments. 

GENERAL ASSEMBLY of tuk Ciniucit of 
Scotland. This is the Scottish ecclesiastical p.arli:i- 
ment, and the highest court of tho Pri’shytcrian Chnreli. 
Its functions aro to legislate for tho church, lUid to net 
judicially against any of the members of tho church for 
alleged impropriety of conduct or doctrine. The AN''‘*mbly 
consists of representatives, clerical and lay, from all Ibo 
preshylcrics of the clmrcli, of which there are cighty-four, 
composing sixtuen synods. The royal burghs of Scotland 
also return elders, and each of the Scottish universities 
send a rcproseulalivo. *J’h« General ARscmbly meets 
unnnally in May at Edinburgh, and sits for ten days. ‘Tho 
president is called a Moderator. Each parish has its kirk- 
session for the management of the parmdual business. From 
this an apjicnl lies to the presbytery; from tho presbytery 
to a synod, composed of two on more presbyteries; and 
lastly, from the synods to the General Assembly, whoso 
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dfci.sion U final. A I/)rd Iliph CoiumisKioncr rejircsents 
the bovereipi in the General Aasemlilyy but Lis proBoiice 
merely implies the sanction of the civil authority. IIo 1ms 
no voice there. The Assembly only reeof;nize8 tlio sovcreipi 
AS the head of the state 'with which the church is allied, 
not as tho lioad of the church. The Tree OJinrcli of Scot¬ 
land also has a Gonernl Assembly of its own, coinjmsing 
seventy-ono preshyteries, but it is not rc'cognizcd by the 
government more than ilie asKeinbli<*s of other sects. 

OBXnBRAI. BASS is the old (lerman tenn for what 
in England was formerly <-a}letl t/urronf/h hastt^ namely, 
the study of IIaumony, so far us reading or working out 
u Fioukuii lUsa. 

GBNERAL SHIP, a vessel that is advertised to 
receive goods in parcels of any size, for soino specified 
place or places, and to sail when full, or, us is usual in the 
case of a Ktcmncr, at a partienlar lime. Oominereially 
this is <‘alle<l laying u shiji on the berth. Parole evidciuM* 
in Kucli eases is adinitt(‘d of agreements to ship and receive 
any imieeJ, anfl tho oidy doeumenls that are usually in 
existence ai*o the udvcrliKcment and the bills of lading, 
which are <iftcn signed by tlie hhi[)'s agents, acting on the 
mute's receipts left by the captain after her <ieparluve. 

Agroemeiits made with tin? raptaiu, unless it. is otl)cr- 
wise specified, overrule those made witi) the owners apart 
from tho captain; hut if notice be immediately given at 
tho filiij»’a side, jirefeivnce is given to such gotals over 
chance p.areel». Notice must i)e giv«*ii to the owners of 
any ]mrcel on hoiird td any ehangt's in the iuUertised 
arruugein<*nts. A cargo composed of ji.ireels shi]>pcd in 
this w.'jv is called a general cargo. 

GENEBALIZA'TION. See (i knv s. 

GEN'ERATING FUNCTIONS. Tin? term f^enernt- 
ing J'unction is a name givini by Uiplacc to any function 
of a?, ronsideml witli reference ti> the coefficients of its 
expansion in powers of x, us follows: if 

= 1^0 -J- .x-j- 1^*2 ... .a:" 

then is the gcncr.ating fimetion of TJius the 

generating function of u is (l-x/-, since llic c<i- : 
efficient of x’* in tho expansion of tins jireeeding is w. 

GENEBA'TION is used in matliemalics to represent 
the formation of a solid iiguro by the nioitanent. of a ]daiie 
figure, or tho formation of a plane figun* by tJiu iuo\cmeut 
of a lino, &c. Thus the revolution of a line around one 
end of it as a centre generates a (‘ireie; the revolution of 
a triangle around one of its sides as an axis generates a 
cone, which will be a right cone or an oblique cone accord¬ 
ing us tlie axis is pcrpendlenlar or iiielliied to Use bas(>. In 
like manner in algebra and aritJnnelic numbers or quantities 
arc generated by tho inter-action of other inimbcM's or quan¬ 
tities ; but tlie term is not often used except as to uiultipli- 
calion, especially by i>owTrs(as when HI is generated by 2 
involved to Ibe fourth power), or as to OENEKATiXd 
Functions. 

GENERA'TION, SPONTA'NEOUS. Can living 
substance ever be evolved out of non-living substance? 
It is an old—a very old—question, to which tlie philoso¬ 
phers of successive centuries liave given difl’ereut answers, 
and which in recent yeai's lias been tlie subject of very con¬ 
siderable seientilic incpiiry and controvt'rsy. Wo ])ropuso 
to consider what tlin result of tho evidence up to the 
present time is on this qui'stion, which Ims engaged the 
attention of nnankind from the (mvliest d.awn of science. 

The most prominent champions who Imvo of late years 
entered tho lists in this great ({uarrel are Professor Tyndall, 
who Jiiamtains that all living tilings, without exception, are 
the products of previously living matter, and Dr. Bastiun, 
who maintains that his own experiments and thoso of 
others who have preceded him in the saino field e.staldish 
tho possibility that living organisms may be evolved out of 
non-living maturiols. 


In the early dawn of scientific thought, when authority 
counted for more than experiment, and d priori fancies 
took the place wliicli belongs of right to inductive Investi¬ 
gations, a kind of philosophical faith was the only repre¬ 
sentative of scientific opinion. With or without n'Oson, 
however, tho world had satisfied itself that tho true faith 
was tliat lior(]i‘s of living creatures were daily and hourly 
evolved out of non-living matter. Whenever life appeai'cd 
the origin of which W'us not palpable to the eye, it was 
ussnnicd to he a citse of abiogenesis, ue, life without living 
parentage. Tho maggot developed in }uitrid int^at was 
allowed no parent except the carcase nii which it fed, aud 
otlier blunders, equally gross, w'cre made (ns was* natural) 
by inquirers W’lio did everything except inquire. 

About two centuries ago, wlicn the spirit of induction 
had laid a linn liold on the minds of men, even biological 
science felt tho revolution. Kcdi, a Florentine physiciau, 
seems to have been the first to teal the accepted doctrine 
of sjiontaneous gjmeration. By the simplest process in 
the world he proved that putrid meat did not generate 
maggiits. lie k<*pt the blowflies aw'uy, ami the maggots 
did not appear, lie coih'ctcd tho lilowfiies* eggs, aud 
lialelicd his maggots without the juvsenco of tin*, flesh 
which had so long In'cii their rejmted paifiit. Siinilar 
results follow'ed in otiier like cases, and having shown 
that gentles and other creatures, whose origin he investi¬ 
gated, certainly were not the products of spontaiieoun 
j generation, Redi conceived the tlH*ory that spontaneous 
gi ncratioii was a fiction from beginning to end, and that 
the exclusive method of nature Avas expressed by what has 
binco ])ecomc the familiar maxim, Omne rivum ex rivo — 
“ every living thing is derived from a living principle.’* 
Until the commenceiiicnt of what may be called Ibe 
mlcrusc<)pic Age there were no means of carrying the in- 
I vestigutiun further. By this time, however, the maxim 
Omue rivum ex vivo had got associated with ideas, now 
almost exploded, about disttiictivc vital forces, and had 
l)c<'oinc as firm an article of faith as the opposite doctrine 
had been before Rudi discredited it. A new era Avas com¬ 
mend'd, and it is to the revelations of the mieroscopo 
during the last century, and especially in quite T<'j*(*nt 
! times, that both parlies to the contioversy appeal. Tho 
j progiamme of all these experiments has boi*u tho same. 
First destroy and exclude every trace of life—then sec if 
under any influences life can be evolv<-d. At caeh suc- 
ce.ssivc btage the stringeney of the methods employed has 
steadily increased, lu all of them, hoAvever, heat has been 
the destructive agent employed. Needham took a solution 
of l»ay, boiled it to destroy all life within, and corked and 
scaled Jiis flasks to exclude all access of lifo from without. 
Nevcrtiieless his solutions bred aniuialculcs, and he ascribed 
the fact to spoiilaneous generntkin. Spallunzmii repeated 
the experiment with scAerer pn eantions. He boiled his 
solutions longer, and liermoticullv scaled his flasks instead 
of corking them. No animalcules ajipeurcd, and so for 
the inference seemed irresistilile, that tho source of life iu 
Needham’s experiments avus something wliich might be 
destroyed by heat and excluded by a film of glass. If so, 
what more likely tlian a germ ? Schwann followx*d on iJie 
same side. IIo calcined air and allowed it iu approach 
liis boiled solutions, and no life appeared. He admitted 
ordinary .air, and life abounded. 

Basteur, liimself a strong opponent of spontancouB 
gcueralion, repeated Schwann’s experiments, aud thongh 
he too at first obtained only negative results, he found 
that when the solution contained certain alkaline fluids 
life appeared in spite of tho boiling and tho calciu^ig. 
This bhowed that to gtmeralize from Schwann’s results 
Afvould haA’o been at least prcmutuitf; but further experi¬ 
ments s.atisned Basteur that if the heat applied was raised 
from 100® to 110“ C,, the poAver of evolving life disappeared 
even from alkalluo solutions. Pastenr therefore concluded 
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that in every instance in wliich life lind appeared in an 
orj'anic solutionf It sprang from gcmis which Imd cither 
been allowed to remain uHvo in the fluid under experiment 
or else hud fallen into it from the Rnrroniuiing air. Rro- 
fussor Wyman, however, of Cambridge, TJ.S., l*rofessor 
Mantegazza, of Turin, and Professor Cautoiii, of Pavla, 
all tried experiments in which temperatures of from 120'' j 
to 142" C. were employed, and notwithstanding lliis they ' 
found living organisms in their solutions. And Dr. Ras- 
tian, in his ^^Spontaneous Generation,” published in 1H70, 
minutely described and pictured the living organisms whicli 
he obluiiied from herinclically-scalcd flasks, some of which 
had been subjected by Pn>fe.ssor Fiaiiklaud to a tem[»cra- 
ture of l.'jU® 0. for several hours. See pKOT 0 i’T..\‘«ai. 

Pursuing his investigations still further, Dr. Bustian 
published in 187.1 bis “Origin of I.x)west Organihins,” 
and in 1872 “The Beginnings of Life.” 'riu’se works, 
which opened a new world to biologists and niicnp.^eopic 
sludentb, contained m’ulutions more remarkable and , 
startling than any that hod appeared t-iiiee tJiC pnblien- 
tion <d ^^r. Darwin's “tliigin of Species.” Dr. Bastian’s 
experiments }i))peared for the lime conclusivo of tlio fact 
that whenever animal or vegetable life arrived at a e<*rtain 
stage of deef)m]u)6it!on, spoillaiieous generation took place, 
i.e. org.anie life started into existence as an aecompaninumt 
of that decay, and altogether irrespective of any germs or 
spores floating’in the atmosphere. Active neraatoid w’orms 
were observed to develop from a sluivcllcd dying jiortloii of 
the plant Vauclicria. 

In anuthiT group of experiments Dr. Bastinn dealt willi 
infusions or decoctions of hay, turnip, cheese, (»r fl(‘sli. 
Tlu'se were submitted to an innoiint of heat which had 
been found sutlicieiit to destroy life in solntions, and after* 
wards repeatedly passed throngli filtering pajier. Very 
few of the infusions failed to evolve hat'teria, wliielt under 
tlie miiToscopo were seen to develop and dart about with 
their chai'actcristic motions. 

The argument of Dr. Bastian appears to he that, instead 
of the origination or creation of life at a period previons 
to tlio deposition of the Silurian rocks, in the form of a 
germ cell ■which was in process of time tlio progenitor of 
£u*tiuulaic, molluscan, cojlcnlcrate, and vertebrate life, the 
nncestors of our existing forms arc hoiiig produced e\eiy 
doy by spontaneoiis generation, or the convcTsiou of inoi- 
ganic into organic matti-r. ITe applies this argument to 
man by saying, “ How lung or when the particular tn^e <»f 
life, from one of the hranehes of which man was developed, 
oppemed upon the. earth, it is utterly impossible to say. 
The vertebrate grade of organization may have l>eeu many 
times attained by ultimalu branelios of diflerent boughs 
of the tree of life.” 

In his work on “ Evolntion and the Origin of Life” 
(London, 1875), Dr. Bastian pursued the s:ime subject, 
hut without advancing any mtu*o convincing nrgnmeuts or 
facts. Responding to the challenge, Dr. Tynduil in 1870 
undertook, in a scries of lectures and experiments before 
the Royal Society, to show that spontaneous gcneraliou 
was an absolute impossibility, and that if solutions open 
to tlie air soon swarm with life, it was because they had 
been impregnated with living particles lloaling in the air. 
Various methods were adopted of pnrifying or freeing the 
air from floating motes—fire, the action of acids, filtering 
throngb cotton wool, &c. It was found, moreover, that if 
air be allowed to remain in a closi'd air*tight glass case, 
covered inside with glycerine, in the course of three or four 
days it deposits all its motes, which ndhen> to the glycerine, 
and it thus becomes quite free from them. The test of its 
perfect freedom is to pass a powerful beam of light throngli 
the cose. If still flouting thoy make know'u their proKcncH 
by reflecting the light, whereas ii glass cliambcr filled with 
purified air remains dark, even in the track of a highly 
concentrated beam of light. There is notliing to reflect 


or scatter the light, and Professor Tyndall laid down the 
axiom that air which has lost its powcT of scattering light 
has also lost its powiT of producing life. 

The infusions and solutions having liocn |neparcd in 
the proper manner as laid down by tbo.nc w ho believe in 
spontaneous generation, a number of iiifu&ion.s were sub¬ 
mitted to the influence of ordinary air, and olher samples 
to the nir divested of its motc*<—purificil. In every 
instanec, however often repeated, the infusions protected 
from motes showed no change, while the exposed samples 
soon became putrid, and sliOAveil signs of low forms of life. 
‘•Now,” argued Professor Tyndall, “lliougli we know 
nothing about motes of the air, snjipose these motes were 
so large that wc c'oulil handle them. If wo took two pots 
of eartli, planted tlio moles in one, ami carefully kept them 
from the other, niul if \>e got a crf»p of erossiss and grass 
from the first, and nothing from the seeond, wc frliould 
surely argue tliat the motes eoiitiuned the g(*rins of this 
vegetation. S<i with these motes and the infusions which 
favour their dcvclojiment. Wc allow them to settle in one 
set of infusions, and get aerowd of life forms; wc eai'cfully 
keep them away from another set of infusions, and got no 
life. Surely the minute motes contain the germs among 
them.” 

J)r. Bastian. on the other hand, pointed out in reply, 
that excejd in Piofessor Tyndall's manner of freeing llio 
air from its jiarticles. tlicic was notliing new in these 
results; and tliat boiled organic solutions exposed to 
purified air, or in flasks from which all air ami whatever 
it may eontain had hc'eit eN])ellcd, had been found to 
jmtrcfy ami swarm witli life by Sehwaim, Pasteur, Fouchet, 
Jeffries, Wyman, Cantoni, Iluitzinga, Roberts, Sanderson, 
and others. Several of the authorities qnuled by Dr. 
Bastian—notably Pasteur—were, however, led by the 
balance of evideuee to |>roiiouiice llio theory of spimtaiieous 
gen<*rntiou to he a mere ciiimera. 

Writing again on tin* Ruhj(*ct eaily in 1877, Profeseor 
Tyndall said h<* thought that among the multitude of 
germs contained in a given fluid, some, being those nearer 
maturity, aro soft, and an* destroyed by a comparatively 
low temperature; whibi otliers in various earlier stages of 
growth arc more or less imluratcd. and resist stronger 
measures, lie ilierefore, in place of one eontiimoiis bulling, 
subjected tlie fluiil to several smeessivo heatings, at inter¬ 
vals of ti'U or twelve hours, tlma catching each sueces.sivo 
crop of germs as it arrived at tin* stage of non-reBistanc<*, 
and finally exllnguishing the whole. Each of these ex¬ 
posures to heat requited, he said, only an extremely brief 
period of endurance. Dr. Bastian naturally took advan- 
tago of Professor Tyndall’s change of view oh to the 
dilliculty of destroying living germs by the process of 
boiling, and pointed out that whereas the professor main- 
tainetl in 187(5 that all living germs eonld be sterilized by 
five minutes’ boiling, he now held that 11101*0 are living 
germ.s wiueli would resist three or four hour.s’ boiling, and 
yet evolve active foims of life after all. Dr. Bastian 
liiinself of eonrse interpreted this result difi'ereiitly. lie 
(lid nut think tliere was any Jiving germ w'liitdi would 
resist anything like three or four lionrs’ boiling; and his 
view was that when life appears in infusions whu*li have 
been boiled for a considerable time, it is not because the 
living germs survived the boiling, but hecauso life is pro¬ 
duced, under fitting conditions, from that wJiich had no 
germ of life in it before. 

In the summer of 1877 Professor Tyndall cmifimied 
the I'csults of his previous invohtigntious by some further 
experiments in the Alps; and in communicating tlio results 
to tlie Royal .Society in t)>e following December, he said he 
considered that the question which had for years inter(*gtcd 
men of science might now be n*gardcd as finally answered, 
and that it had been conclusively shown that there was no 
such tiling Hi the spontaneous generation of bacteria, &e. 
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The iJH-thuil to Imj einpluycd iu b<jUin^ to destroy germs in 
the infusions used bad been tliouglit out and expcrimeiil.illy 
tested. Jt was the ditBculty of killing germs in the in- 
fusluHs, and of being sure that the iiifnsioiiH were opened 
in air free of genns, that led to all the enriy mistakes and 
caused ilio belief in spontaneous generation. TrofcHsov 
Burdon-Sunderson, wlio soJno tiims !)i'fon) fav(mred a belief 
in Nponlaiiuous generation^ afterwards :mnonneed lilniseif 
as quite in accord with rrofessor Tyndall on tlio general 
subject. 

OEN'ESIS, the name given in the Septiwgint to the 
first book of Ibc iVntateucli. In the Hebrew it is called 
Berenhuh (in llio beginning'), from lln; initial word. In 
the Authorised Vei-hhui it is divided into iifty chapters, b.ut 
such a division is merely one of convenience, and tin* hook 
may be fairly divhied into two distinct portions, the first 
devoted to llic neeinuit of the creation and the general 
history of llie w’orld until the call of Abraliani, and the 
second dealing with the histoiy of the patriarchs up to thu 
Hcttleinent in Egypt. 

It is generally admitted that the book is ebaracterj/A’d 
by a distinct plan and method, ami that it forms an integral 
}>art of ii larger whole, wliieh includes the three following 
books. The relation between God and Israel forms the 
key to the bottk, and the earlier portions seem designed t(» 
lead np to this. Thu.s while its story cnibruecs the whole 
world and speaks of God as the God of the human race, 
by the inlrodnetlon of Jcwisli lii.slory it makes tlie nniviu'sal 
interest subordinate to the national; and as the dill'erent 
families s(‘parate from the central stock a biiid indication 
of tliuir course is nil that is given. Tiic ]}eriod of lime 
over •whicli tlio Book of Genesis extends has been varionsly 
estiinutcd, and the chronology of tin* book jweseiits numer¬ 
ous dilhculties. According to the Hebrew text adopted in 
the Authoilre<i Version, the deluge took place in Itirdi A.M.; 
ttucnvding to the Septu.agint in 2202 a.m.; tlie former 
giving d()04 and the latter &4I1 it.i*. ns the epoch of 
the creation of man. From the (hduge (<» the eximmou 
dato of the birth of Abndiam the Hebrew text gives 202 
years, the Septua^nt 1072. .Toseplius makes the. period 
from the creation to tbo deluge 2250, or six years less 
than the Septuagint, By tlio Jews the Book of Genesis 
was ascribed to Moses, and this belief was generally aeceptod 
in the Christian Church up to a comparatively reeentjjeriod. 
Tins view was contested by t>piiio7.a in 1070, but it wc:i 
not until the middle of the eighteenth century that enre- 
ful and discerning criticism was applied to the compusilion 
of Iho books of the Pi-ntalcMieli. The first important work 
on the subject was tlnlt publlsbed by M. Astrue, court 
physician to Louis XIV''., at Biiissels, in 1753, cntithal 
^'Conjectures sur Ics Meinoires onginaiix dii Livre dc la 
Gen^se.” In this work M. Aslruc propounded the theory 
that the peculiar use of tlio divlno names in tbe Book of 
Genesis and the first six chapters of the Book of Exodus 
showed tlmt two original documents bad been used by its com¬ 
piler, one of w'hich was marked by tbc use of the term 
Elohim, and the other chiefly by that of Jahovah, Besides 
these two writings he suppostid he could trace ten difierent 
memoirs which had al- o been mndo use of in llic composi¬ 
tion of the book. Tins theory attracted but little attention 
at the time, but it was at a later period ndojited in a inodilied 
form by Eichhorn; and with many further modifieatJonsifc 
lias been adopted by perha])s the largest nutnber of biblical 
critics up to the present day. Tlu'sc consider that the 
book does contain portions of tw’o original documenta, 
characterized not only by the use of the divine names 
already referred to, but also by marked differences of stylo 
and expression, and that in some places wo have the same 
story as told by the two writers, and in others their nar¬ 
ratives interwoven. There arc also traces of other inde¬ 
pendent sources of information which have been ntilized nr 
copied literally by the compiler of the book. AVIille these 


results of criticism, how'over, are pretty generally accepted 
there yet remains a wide divergence of opinion as to the 
authorship and date of Iho book. By tlio critics of tbo 
coiiBOTvativn sehno] it is contended tbut tbe two documents 
reforrod to are as old as, and probably older than, the tiino 
of Moses, and that they were adopted ond utilized by him 
in the composition of the work; while on the other liaud tlio 
book is aseribed to three autliors, at least by Hupfcld, 
while Ewald considers it lias four, and that seven distinct 
writers are to bo traced in the. whole Pentatoneb. The 
date has idsn been by dinerent seholars assigru'd to tbe 
period of Saul, that of Elisha, of Fxziali, and of ManasM>h 
with a final editing by Ezra. Ti»o great diirerchces that 
exist between tlie various scliolars who liavc attempted the 
solution of the problems presented by the b<n*k show upon 
wliat uncertain ground tlieso critieisins are based, and Iho 
insuniclenoy of tlio theories propounded by them liavc been 
pointed out by a series tjf able and learned cril ics, including 
Jlengstenberg, HUvorniek, Jlanke, and Keil. It is not dis¬ 
puted that the book iniis 7 )rt;.^cwi./’om was notwrilteu by 
Moses, such passages as Gen. xii. 0; xiii. 7; xiv. 11; xxiii. 
2; xxxvi. 31; \1. 15, being evidently of iiincli later origin. 

3'lie interpretation of the opening ]>urtions of tli<^ book, 
ho far as they contain the account of iJie origin and fall of 
man, has exereised the ingenuity of commentators from a 
\M‘ry early period. By Pliilo, anil the philosopliers of tlio 
Alexandrian school, the narrative was interpreted allegori¬ 
cally, and in this they were follow'cd by Papias, irenuens, 
Justin Martyr, Augustine, and otliers of the fathers. At 
a later period, and aftiT the Eefornmtion, the litoral inter¬ 
pretation, by wiiicli the story is tukep as veritable liislory, 
came into favour and largely influenced Gliristian theology. 
One of the fiiiidameiital positions of tbc Calvinislic systom, 
for instance, is that Adam was tho covenant head or federal 
repreM'ntative of tlic human raee,wddch became involved in 
the eoiisequciicus of bis transgression. I’hc literal theory is 
at tlin prc.sent day advanced by many Christian exposi¬ 
tors, but tlicro aro a large number of scholars who see in 
the story only the .Tewish vei'siun of a legend of Semitic 
origin and cuimnon to other nations. 

The cosmogiiny of the ojieuing chapters of the Isiok bus 
also excited violent eonlrovei'sy, and immcrous attempts 
have been made to reconcile tlie account given in Gencsi.'i 
wilii the teachings of geological and astronomical science. 
That Iho origin of the world .and of tho human race must 
1)0 placed at periods Immeusurably more remote than even 
tlio longest of the chronologies based upon the record of 
Genesis is now all but universally admitted, but many 
theories have been advanced by Christian apologists to meet 
this difiiculty. According to ono of theso tho geological 
ages are to bo oxmsidered us having come to an end Iwforo 
1 lie first day, but tbo thcoiy tiiut obtains most general 
acceptance is that wbicli interprets the si.x days as six 
periods of vast and undefined duration. Numerous at¬ 
tempts have been made to identify these periods with 
corresponding geological epochs, but tbc constant repetition 
of such edbrts is suflicicnt to show that no satisfactory ro- 
cunciliation has been eilectcd. Perliaps the most mtional 
view to take of this controversy is that which lias bwai 
expressed by an ciiiincnl biblical ciitic and scholar of tbo 
conscirative school, viz., ‘'No reeonciUuUon is necessary. 
It is certain that the author of the first chapter of GeneMs, 
whether Iiloscs or some one cine, knew nothing of geology 
or astronomy. It is certain that ho made use of phrase¬ 
ology concerning physical facts in accordance with tho 
limited range of iiifonnation whicli ho possessed. It is 
also certain that the Biblo was never intended to reveal to 
us knowledge of which our own faculties, rightly used, 
could put ns in possession; and wo have no business tborc- 
foro to expect anything but popular language in the descrip¬ 
tion of physical phenomena.” 

One thing is certain that when the acconnt in Genesis 
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iH coinjtnrrd with sticli cosmugoiiios as arc found iu tlio 
pacied wrilingH of other nations, it will bo found imnicas- 
iirably their superior both ia the grandeur of llie conc^*ptioiis 
expressed and iu its teaching concerning Cud as the Crea¬ 
tor. There is no tnacc either of dualism or panlhcisni, and 
tho pro-existence and iiulcpondence of the aluilghly Autbor 
of the universe is clcaily expressed. The Hceoml portion 
of llio liouk of Genesis is written iu n style singuloily easy, 
simple, and natui'ol, and the. narrative, abounds in touches of 
great pathos aud beauty. I'lio b!ogrn])lueal sketches it 
contains hear on their front tho stamp of truth, oud give a 
vivid and interesting picture of patiwchal life, while the 
cloblng dmpters display a full and oecurato knowledge of 
ICgyptian manners aud customs. 

GEN'ET (Gcnetta) is a genus of cnrnivorou.s umTiiin.als 
belonging to tho family Vivkuuidj:. Tlie iioarest allies 
of this genus are the civets. In the genets the odori¬ 
ferous anal pouches arc reduced to n slight dtpressioii 
foniicd liy tin? projccdloii of the glands, and have no percep¬ 
tible exerelion, allholigh the odour is manifest. The pupil 
has a vertical slit, and the claws are entindy retractile, as 
in tlic cats. The genets are smaller tlian the civtds, and 
I 0 S.S frugivonms in tlicir habits. The Common Genet 
(Cenefia vulyarU) inhabits Ihc south of Kraiiee and other 
jsirfs of Southern Knro]»', anu Africa north of tiic Suhanu 
The fur is gray, spotted with wnull black or hrowii palclies, 
wliich arc soiHctimes round and sometimes obloiig; the 
tail, which is ns long as the body, is ringed with black aud 
white, 11)0 black lings being to the numlier of nine or 
eleven. There arc whit<‘ spots on the cyehn»w, tJio cIjccL, \ 
and on each shhj of the end of the iiosii, 

TIjo genet loves low lands, ]>arlieulaily tlio l»aulcs of the 
rivers aud llm iu*ighbourhoo<l of spring.s. In Constau- 
liiiople it is domesliealed and kept in tlio liou.ses, where it 
catches mice as easily as a ent. 

GENE'VA (f; ewrvX the smallest of the Swiss cantons, 
<*xrept Zug, lies along the short’s of tbo S.^V. end of the 
Uake of Geneva, and exiciuls a few miles W. along each 
bank of llic Ehbiie. Jt is bounded N. by the canlon of 
Vaud, E. .and S. by Sav<»y, and W. by the French dej>arl- 
nicntof Ain. 'J'lie area of the e.;mton is 109 bqnare miles j 
tlie population at the census of 18^0 was 101,r)9f>. 

TJk; t(*rrilury of Geneva j.s conCned on the west by the 
lowiv oflscts of the Jura, and on th<‘ cast and south-eust 
by llio Mountains of Voirons and Salleve, w'hich are about 
4000 feet above tho se.a. These mountains, however, are 
out of tho territory of Geneva, which (contains only some 
hills, the highest of which are not 400 feet above tlie level 
of the lake. Tho territory of tho canton is divided into 
three districts:-—!. The district north of tho Rhone, in¬ 
cluding a strip of laud along tho west bank of the lake as 
far as llio borders of tho canton of Vaud, beyond Versoix. 
2. The district between the Rhone and the Arve, which 
includes Caronge, 8. The district betw'cen the Arvo and 
the oast bank of the lake, along which it extends iu a 
narrow strip as far as Hermance. Kumciuus villages ans 
scattered about the whoh^ territory; and in the immediate 
neighbourhood of Genova, both along tho hanks of the lake 
and iu the direction of tho principal avenues leading to tho 
town, are extensive lines and groups of country-houses, 
which form handsome suburbs. 

Tho territory of Geneva, Ihcmgh not naturally fertile, is 
rendered productive by the industiyr of the inhabitants; 
and recently the Swiss fanners have effected consideralilo 
improvomentM by draining and introducing tho best agri- 
cuftnral implements. Less coni is grown than formerly, 
a great dem of land In many ports of the country having 
been tunicd into vineyards, as being a more profitable in¬ 
vestment. Watches and jewelry nro now the princi}ial 
manufaclures; and are exported chiefly to France, Italy, 
the I^vnnt, and other countries. Numerous firms ore now 
established in this canton for supplying cheap watches and 


jewelry for exportation, making use of the good reputa¬ 
tion of the Genevese workmansliip, wiiercas tlieir watelieii- 
contain inferior Neucbatel w*ork&, and tho cases only are 
manufactured here. 

Tho republic of Geneva originated in Ibe nmnieipnl 
government of the town, to which Clmvlcmagiui gi’unted 
eert.'dn privileges and franchises, subordinate, liowever, to 
the bishop, who was styled I’rincc of Geneva, 'i’be line of 
tho eounts of Geneva, whoalw» cluimed andexercisod juris¬ 
diction over Ibo town, became c.xtiiict in the hiurteerith 
ceiiturj', and tliuir inheritance c.schcated to tlio hou>e of 
Savoy, who, after several fruitless attempts to reduce 
Geneva, aelcnowlodged its inihipeinlenco in 10U3. A revolu¬ 
tion took plaei! hero in 1847, ami .a new constitution was 
established, wbicb guarantees civil and religious liberty. 
All forma of worship are allowed by the buv, but the 
majority of the inhahitHiils belong to the Jfcforincd Calvin- 
istie. Cliureh. All mule citizens of tw’cnty-one years of 
age have a vote in the elect ion of repri’M*ntalivcs to tho 
e.ouncil of the eunton. There is one member for every (IGG 
inhabitant.'^. The representative must be over tw'enty-tivo 
yi’.irs of age. A council of state fonns the exee.ntivc, and 
is composed of seven membei>j, w lio are elected for ten years. 
Tbo GeniTa, Lausanne, Fribourg, and Berne Railway 
travor.ses tbo (bintmi. It lias also railway connection 
willi Farm timl Lyons. 

GliNKVA, the capital of the above eanbm, is built on two 
hills divided by tho Rhone where it issues out of the I.inko 
of Gemwa. 'I'ho ri\er f(jnns an isluml wllliin the town, 
whi(4i i.s built upon, 'i'be district on the north bank is 
called St. Gervais. A smaller i.slanil, at tho point where 
the Rhone issues from the bake, is planted with trees and 
forms a jtuhlic i>romenade, on w'hieh is a statue of Ruus- 
seau. A hnnd.sonie suK])«*n.«ion bridge is thrown across the 
river to connect both bunks and the island; there is also a 
btono bridge. I’rom the lake tlic city has an imposing 
ajtpenrnuce, but somn of tbo streets of the old town # 1*0 
narrow and steep. Tho removal of the ancient ramparts, 
the providing of :i iiaiboui* for steamers, and the orectiuii of 
lino buildings mid open streets in tho newer portions of tho 
towrn have, however, much iiuTeased the beauty aud eon- 
venicuce of Geneva. Tho banks of the Rhone are flanked 
with broad quays. The nio.st reinarkablo Imildings arc— 
tho cathedral elmreh of St. Fierre, tlio incongruous front 
and portico of which werojwlded in the eighteenth ocntuiT; 
an English elmvcli; llio Ilotf'l de YiJlc, a very old and 
massive building, in which is tho tSalte iha Frxtiwt^ now 
known as (lie Alabama Chamber, in memory of the Anglo- 
American arbitration of 1872; tho hospital; tbo Mus^o 
Rath, eoulaiiiing some good ]>aiiitlngs; tho college, which 
has IV library of 100,000 volumes; tho botanic garden; tlio 
observatory; tlio Hotel des Bergucs, and the penitentiary. 

Geneva abounds with means of instruction. Tbo 
Academy, founded by Calvin, has forty professors and four 
faculties—theology, law', sciences, and belles-lettres. There 
an; drawing schools, industrial schools, iu which mathe¬ 
matics, physics, and chemistry ore taught; schools for 
music, gymii.*u(ties, &c. There are also societies of arts, 
of medleiiic, of physics and natural history; a reading-room, 
with tho best European journals and a library of many 
thousand volumes; a museum of natural history; a cabinet 
of moduls, and a tMtanieul garden. 

Geneva is now one of the most prosperous and improv¬ 
ing towns on the Continent; and owing to its beautiful 
environs, and its position on tho chief railways from 
France, it is a place of gi'oat resort with travellers, of 
whom in ordinary years about 50,000 pass through it 
Steamers ply regularly to Lausanne and other tow'us on 
tho shores of the lake. Tho chief manufactures are watches, 
musical boxes, and mechanical toys. Tho population at 
tho census of 188U was 08,820. The town is tho scat of 
the central administration of tho canton. 
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Gt'iieva is ono of t}w oldest towns in Enropo, It is men¬ 
tioned ns an important place by Crosar (“ I)e 15el. Gal.*’ i. 7). 
Many Uomnn antiquities liavu been discovered in and near 
it; and in the island traces may still be discovered of a 
Koiijnn slinicturc, sapposed to be the foundations of one of 
the towers erected by Gossar to prevent tbe Helvetians 
crossing tbo river. In 420 Geneva was taken by the Bur¬ 
gundians, and beejime tbeir capital; it afterwards belonged 
siieeessively to the Oslrogollis and tlie Franks, and formed 
.a part uf Uie kingdom of Arles and the second kingdom 
of Burgundy. On the fall of the latter it came mider tlie 
sole, dominion of its bi-'^hops, between whom and tlie counts 
of the Genevois, in L/iivoy. tliero I’xisfed incessant contests 
fur its possession. Jii Ibo midst of these dissensions the 
citir.ens of Geneva eomduded an ailianee with Fribourg and 
iJcrnc. Two parlies were Ibns formed in the town, tbo 
Confederates (Gerinau Juth/enouspu^ pronounced by the 
French llh/nenosy whenee the term 7y«//f/ewo/s) and the 
Mnmalnkes, partisans of the House of Savoy. At the Bc*- 
formatton the bisbo]) was expelled, and the town, with its 
tciTitory, became a republic. Calvin, having songhi refuge 
in Geneva in IS.Sd, was solicited to settle there, and was 
soon afterwards raised to the highest rank in the state, 
which be in a great measure governed fca* twenty tlir«‘e 
years, witli a severity and stiii'tness Hint iin]n’cssed deep 
and abiding traees on its jurispnideiiee and manners. In 
IGb.'i the famous Miehnct Servetus, wlio liad been arrested 
at Geneva at tlie insligatum of Calvin, w'lis noensed of 
blospliemy in ieg:ud to the Trinity, and being tiied and 
convicted, was ordered to beeommilted to tbe Dames, wliie.b 
barbarous sentence was immediately eanied Into e.xiH’ution. 
Tbe conduct of Calvin in this depkn-able alVair, iJiongli in 
part excused by the spirit and temjier of the times, wjis 
(lircclly hostile to ev<Ty principle for which be bad la-en 
contending against the tDmreli of Borne, and will evi’r re¬ 
main u dark blot upon bis ebaraeter and that of the early 
rcfirmci's. In 1782, in eonseqneuecof internal dissensions, 
Geneva was <»c<-upied by the troops of Fraiutc, Sardinia, 
and Berne. It was taken by tbe Freiieb in* 17D8, and 
formed, till 1813, the capital of the deparlmenl of Leman 
in the French Empire, uiubT Napoleon i. lu ISi-l, along 
with a small lenitory, it joined the Helvetic confederation. 
Since then numerous changes have taken place in the 
internal ]>oliey of the <*ity. From 1847 to 18(12 the ex¬ 
treme radical jiarty bad tbe upper band, even the pauper 
class of the pruletaircs having a vole, and an almost creed¬ 
less church being BnpjKirtc'd by tbo state. Afterwards 
the more conservative party bad the asceudeiiey. 'I’liis 
continued until 1878, iliougb the cotiscrvatives were bard 
pressed by tbeir opponents. The radicals again obtained 
power in 1880. Througliout these inodeni straggles, as in 
tbe past, the inDuence of religion over civil adairs formed 
ono of tiic cliief causeK of dispute. Tlic l)ukc of Bruns¬ 
wick, who had resided in tlie city iimny years, and who 
died there in 1873, bequeathed property to it valued at 
moro than £1,000,000 sterling. No town, pcrliajis, of the 
same size can boast of such a list of iliustrious names 
Associated with it, either os natives, exiles, or voluntary 
residents—Farel, Calvin, Beza, Cranmer, John Kmix, 
Lefort, Koubseau, Voltaire, Ncekar, Do Luc, Jobiqihinc, 
Marie-Louise, Sir Humphrey Davy, Sismundi, aud iMerlu 
D’Aubigne. 

GBKB'VA (sjiirit). Si'c Gin. 

GENX'VA CONVENTION. Sco Convkxtiox, 
Gknkva. 

GENEVA, LAKE OF, or LAKE LEM'AN (tbo 
ancient Lemanui Lacuty and tbe Gurinuii (Me>tf&rme)y ex¬ 
tends in the form of a crescent from cast to west between 
Switscrland and the French department of Haute Savoir. 
Its breadth varies greatly, being about 0 miles in tbo 
middle, 4 towards the eastern extremity, 3 in its western 
port opposite Nyon, and 1 mile just before reaching Geneva. 


This narrow part, which is abont 14 miles in length from 
Nyon to Geneva, is called tbo Little Lak6, and moro spe¬ 
cially tJie Lake of Genovsu The greatest length of the whole 
lake is about 50 miles. The depth below tbo clitTs of 
Moillcrie, on the coiusl of >Sav<)y, is nearly 1000 feet; it is 
500 feet deep near tbe Castle of Odilon, on tbe opposite 
coast, ami from (JOO to 300 feet in other places. Its sur¬ 
face is about 1150 feet above the sea, but in summer it 
rises sometimes from 6 to 8 feet biglicr, owing to tlie melt¬ 
ing of the snow in the Alps. Tbe water reflects a bright 
azure tinge like that of tlie Meditermncan Sea. The 
Blionc, coining from the Valais, enters the lako at its south- 
c.ist exlrcmity, where the waters of tbe river are* muddy- 
coloured; and it issucH out of it again at Geneva at Uio 
south-west extremity, where its waters assume a deep 
blue tint. Tbe tin’U cover<*d liy the lake is about 331 
square miles. Its waters are transparent, and contain a 
great variety of fish, though less than aro found in other 
Swiss lakes. It is never wholly frozen over. It is subject 
to seirhexy or risings of frtan 1 to 5 feet, which last about 
twenty-live inijintes only, ami arc at present une.xphined. 
A steamboat company cblabllsliud in 1873 has a regular 
.service between several points on the sliores of the lake, 
the scenery around wbieli Iins been always a sniijeet of 
admiration to travellers. 

GENEVIifeVE, a saint of the Bomati Catliolie Clmreli, 
considered the patron saint of I’aris. She was born at 
Nunterre, near Faris, in tho early part of the fifth century, 
nml devoted herself, while yet a child, to the conventual 
life. ,S]je is s.aid, by her jirayers an<l fasting, and by those 
of her virgins, to have averted the threatened dcstructioii 
of tim city by Atlila in 4.51. She died at a very ad¬ 
vanced age, and was buried in what is now the ]?lgliBe 
St. Genevibve. Many wemderful legends are banded down 
respecting her. The third of .Tanmiry is tbe day of her 
festival. 

GEN'GHXS KBAN. the son of a Mogul chief, was 
born in 11U4. Tho horde which his father ruleil over 
dwelt, so far as nomad tribes can bo said to liavc a per¬ 
manent abode, sumewdmt to the south of Lake Baikal. 
His original iiaino was I'cmngin, which ho exelmnged for 
that of Gengliis Klmn, i.e. Khan of Klmns, w’hen ho 
heeamii tin* supreme ruler of the Moguls and Tartars. His 
f.athcr died when he was in liis fonrtccntli year, and ho 
was ilriveu by the invasion of the miigbbouring princes to 
tlie powerful khan of the Keruites for jirutection. That 
prince g.avc liini his daughter in marriage, and raised him 
to high dignities. But Gcnglils Khan fell nndcr his sus¬ 
picion, and ri'tunicd to his own king<io)n for safety, where 
ho defeated tho troops sent in pursuit of him, and After¬ 
wards tho khan himself (12U2), and obtained bis domi¬ 
nions. Gradually be united under bis .authority all the 
■various liordcs of Central Asia, and was proclaimed kban 
of the whole imtion in 12DG. He then announced his plan 
for the invasion of China aud Southern Asia, organized 
armies on a vast scale, and in 1210 poured them upon 
Chin.a. At first peace was czindiidcd, tuid Genghis Khan 
married the daughter of the King of China; but three years 
later Pekin and the northom provinces of China were 
annexed to tho Mogul Empire. In 1218 Genghis Khan 
with an army of 700,000 men met Mohdhimed Kothbeddin, 
the most powerful of the monnrehs of Southern Asia, near 
the river Jaxartes, and although the battle was indecisive, 
Mohammed was ultimately overthrown. Transoxiano, 
Khuitisun, and Persia acknowledged the authority of Gen¬ 
ghis Khan before five years more bad elapsed; and in 1224 
be returned to bis capital, Karakorum, after having plun¬ 
dered and laid waste uumerous cities, and destroyed, ac¬ 
cording to flic calculation of Oriental historians, 5,000,000 
human bidngs. 

His cm]nre now extended from tho Volga to the Pacific, 
and from Siberia to tbo Persian Gulf; but hb was again 
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8 ebklii^ fresh successes In the SMuthorn provinces of China, 
when ho died uu the borders of that country on the 10th 
of Itamadhon a.h. 642, or the 24th of August, 1227. 
Ills son Octal succeeded him, nnd Ins two other sons 
received I'ranKoxiana nnd Khorasnn. 

Altlioiigh his conquests were gcnernlly attended by ter¬ 
rible eruclties, he ajipeiirs to have possessed many of the 
<[UJilities of n great ruliT. Thus he organixed a complete 
jnibtal and ])olico systcan throughout his empire, toleratjyi 
nil religions, nnd ordered that pricbts and professors of 
Jiiediuliic sliould be excmpte«i fiom taxation and military 
semco. Ho also established a code of laws by which tlio 
practice hospitality was made compuls(»ry throughout 
ills dominions, and rolibery, imirdt-r, adullery, &fi., were 
unished with tho severest pcnaltioft. This code is still 
iiown in Asia, 

GX'NII (called in the East Jijlnn orJinn) are supposed 
to be a race of beings created from five, capable of assum- 
ing any form, and becoming invisible at j)lcasure. They 
are said in the Koran (e. vi.) to liavc Iwen created I>y (lotl. 
They arc supposed to have posi essed the world before the 
oxisleticc ofcjnan, and to l>av« hist it for their disobodieneo 
to God. Mud’ll of tlie happiness and misery of man is 
ascribed to them. The word as thus n]>]>liL'd is said to 
have originated in a similarity of sound between the Kastcni 
word l>jinn and the Genius of tho Latin mythology. The 
latt(jr was a guardian sj)irit, who was supposed to bo at¬ 
tached to every object, and to watch over the fortunes of 
its particular nation or iudividnal. See Gknius. 

GSN'IPA is u genus of plants belonging to tho order 
Kumiacea?. Tho species Cenipa (tmevirana yh'lds a much 
esteemed fruit, tho genipap of the West Indies. It is 
About as laigc as an orange, of a wliitisJi-green colour. 
It is succulent, two-cclled, containing many seeds, with a 
thick rind. The juice is dark purple and of an agreeable 
lln\our. lu Dutch Gnlaua the frnit is called tho mar- 
malndu box. Tins species was introduced as a stove-plant 
in 1779 from Sooth Amcricju Tho flowers arc pale yellow. 
Otiicr species are also in cultivation. Genipa is very nearly 
.allied to Gardenia, taking its place in the tropics of the 
New World. There are eight species. * 

GSNIS'TA, a genus of plants belonging to the order 
Liujuahnosa:. The sjiccies have yellow flowers, which 
mostly yield a yellow dye. About seventy species aro 
included in this genus, but few ore applied 1o any iin- 
I>ortant uses. Tliey are found principally in Europe, 
Korlh Africa, and West Africa; a few urn natives of 
Great Britain. Genista tinctoria (dyeiV broom) is a 
native of Europe, and is found in pastures, fields, and 
tliickcts in England. The flowers yield a yellow colour, 
which is much used for dyeing wool. It lias also a 
medicinal reputation. The seeds act as a mild purgative. 
[See BiiodM.] Genista monosin'rma is a native of Spain, 
Tortiignl, Barbary, and Egypt, On the shores of Spain it 
is found to bo very useful in binding the otherwise drifting 
eand, and by its beautiful fragrant blossoms it converts 
wbat woiUd bo otherwise a barren waste into a garden. 
Goats feed on the leaves and young branches, of which 
they are particularly fond. 

GSN'ITIVS and GENZTIVAZi PEOIASES. The 

genitive is one of the principal “cases” of grammar, and 
^except as to pronouns, which have retained their accusa¬ 
tives) tho only flexion of nouns in English. 

Our true modem English genitive is « preceded by an 
apostrophe, as “.lohn’s apple,” and as in very many in- 
atances tho relationship of tho flrsb-nained noun to tho 
second is, as in that given, one of possession, tlie case is 
often loosely colled the possessive cose. But there is no 
reason for departing from tbo old term genitive^ though 
this term is itself an absurd Latin corruption. In Greek 
it is genikey the case showing tho genus or relationship, 
and in no sense conveying the generating or genitivo idea. 

VOL. VI. 


The true expression in I^alin would be geHeralis, How¬ 
ever, it matters little at this distaneo of time what was 
tho original bigiiificaiion, if the exact limits of the term as 
now u.sod arc defined; wherous, to coin a new word “ pos¬ 
sessive,” is inischievous, inasmuch ns it conveys a wrong 
impression, converting a mere majority of instances into 
a law. There is not tho slightest element of pussessioii 
about “ a day’s ride,” “ a life's romance,” nor about “ the 
king's murderers.” 

Ill onr oldest English not only tho genitivo but all tho 
(liher cases had their proper flexiunal casc-ondings—luimi- 
native, vocative, necusutive, genitivo, dative, and ablativn; 
and ]irohably tlicsc casc-cndings wei-o theinselvea nneiont 
words, as in the case of onr verbal sufllxes [see Auxiliary 
Vkuiis), tliougli they aro not yet fully traced out. The 
genitive in Uhl English ended in s or st/o, which is suii- 
pused to ho a demonstrative pronoun, the Sanskrit syas^ 
sgay tyat (that). 'I'lio genitive would thus seem to bn tlie 
mljcclii'at c.'i'se, which inderii, ns wo have seen, is its true 
meaning; aiid wi; find, us a fact, that adjectives are con¬ 
structed from nouns in San.skiit by tlio addition of tga 
So in Greek the adjectival termination for a 
noun was -sius; as efemos, “ peojde,” noun, dvmnsioSy 
“ belonging to the people,” odjeetivc. And further, since 
in Greek tho first » would be elided in tho course of the 
devirlopmcnt of f’at language (as numberless instances 
show), W’c get from demosio-Sy dcuuuOy and hence demouy 
tho nominative «-temiination of course falling out. But 
demon is nnlliing else than the regular Greek genitivo of 
demos. Wo have very few English csamjiles so clear us 
those numerous classical ones; but one may point to the 
n in mine armour and golden armour (the armour of me 
and ofyohC) as an idcntieid suflix. The genitive singular 
in es was not universal in our Old English (or Anglo-Saxon, 
as it used to bo called), but it was bo greatly in the majority 
that the “weak” form of genitive in n (as iungany of a 
tongue, genitivo of tungv.y a tongue) has remained only 
in tho mljectivul form wooden, golden, &e., and the pro- 
noniinul forms mine, thine. The country folk say “ his’ii, 
her'n, their'n,” to this day, in a vain cndcavonr to retain 
the genitival n. Her, f/ieir, yo«r, ««r, oi-e forms due to a 
genitival r—a genitivo of Old English feminine adjectives, 
both singular and pluial, in tho “strong” declension. 
Thus god lunge (a good tongue), godre tungan (of a good 
tongue), godra tungma (of good tongues), where the noun 
has the « genitive, the adjective the r genitive. The geni* 
rival cAsc-ending es or 's has nothing to do with hisy 
altliough our writers, from Ben Jonson to Addison, by .a 
daring piece of folk-etymology, considered it ha<L They 
were met by the puzzle of the genitivo of feminine nouns, 
and of plui'uls also ending in ’j». Aro we to say “ Sara's 
imme,” moaning “Sara his nauio?" Or can “men’s 
minds” mean “ men his mindfa?” Such an absurdity was 
not tolerable to tho pedants of Elizabethan limes; and 
accordingly we get such “improvements” us that in tim 
heading of Genesis xvii., “Sarai, her name is changed,” 
&c. A little knowledge of our older speecli would have 
saved them this solecism. 

If a noun ends in a, a?, or especially if it bo of more 
than one Byllable, tbo genitival s is frequmtly omitted for 
enpliony. Thus Shak&pcaro has “ young Paris’ face,” “ a 
rhauiix’ tlmme,” “a partridge* wing,” “for justieo’ sake,” 
&C. The omitted letter is indh*ated by an apostrophe. 
By an extension of this custom to tlio second of tlio two 
words we get “ river-side,” “ merry-seat,” &c., when tlio 
second word begins with a sibilant. Nnw-(i~dags and 
earltf dags (as “ it is early days for so and so ”) aro 
examples of a class of genitival phrases now almost all lost. 
A mode of attaching the genitival suflix to a compound 
word or jihraso has most unfortunately almost vanisbciL 
Wiierc wo say, “ King Richard the Second’s reign,” our 
forefathers, down to tho Elizabethan times, would havo 

lu 
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f>]K>kon of “ King Richard’s rcigii the Second.” So Ryroii 
lijtft. “For Ujo Quceii’ii sako, his sister” (instead of ‘‘for 
the (iuerii hia Bister’s sake following Shakspearc’s use 
in “it is Otiicllu’s pleasure, our iiohle and vjiliant geiu*ral,‘* 
for “ Othello our gcncrars pleasiive.” This is undoubtedly 
u iliuT eonstructioii tlmn the uvdinarv one. In fact, rather 
IhiUi the cumbrous phrase, “ It is Othello our noble and 
valiant gmerars pleasure,” we should probably ahtmdou 
the English use altogether, and eiujdoy the poor French 
construction, as thn.s: “ II is the pleasure of Othello, our 
noble, v'ce.” lint, happily, so much do we shrink from this 
insidious eliunge tliat we (weu often use a double genitive, 
where it has irresistlhly crejft in, as in phrases like “ this 
hook of .lolni’s,” for “tins book of John.” No one compar¬ 
ing the older form with the newer e.'in fail to see that “ the 
old i.s bettei.” For instance, who would write, “The rod 
of the irmii whom I sliall eluujso ” if it. W’cie still cus¬ 
tomary to write, as in Numbers svii. 5, “the man’s rod 
W’hom T shall chtH)ScV” Uut the need of clearness has 
forced the diiaset rae.y older speech to yield to the cum¬ 
brous substitute. 

GENIUS, in its original acceplaiicc, denoted the tutelary 
god or demon \Yhieli, aecording to an ancient bupcTstitloii, 
was nllotte<l to every individual at his birth to guide hint 
during lilo, to jtresidc over his fortunes and destiny, uiid 
eventually to lead him from oxisteiiee; and it was supposed 
that the variety olscrv.ahle in the cljaiaeters and capattities 
of didbreiit men w'as dependent ujtou the higher or lower 
iialure of their uttcnduiil genii. Afterwards the woid eamt! 
to signify the di'-positiiai itself, without refercuee to its 
buppobcd cuu»<^; and lastly, in modern times It has been 
employed, in a leBtrlcted but peculiar sense, to designate 
either that high nitadal pre-eminence which is oceasionally 
found inn few individuals, or, liy a metonymy, the ])ev.son 
possessed of such nire exeellenee. 

GENI.IS, STEPHANIE FELICITE, COMTESSE 
HE. was Lorn near Autnn i]> J746. Her musical bkill in¬ 
troduced her to some persons of distinction, and the elegance 
of lier first writings attracted the attentions of the Comte 
do Genlis, who married her. Subsequently the cdueation of 
tho children of the 1>uke of Orleans was iutrmlc’d to her 
care; one of them, Louis l'lnlip]ie, was afterwards king (d 
the French, Some works wilUeu for her pupils are still 
populai*. During the French Uevolulioii the Comtesse do 
Genlis was obliged to flee from Fi ance*, and went successively 
to England, Belgium, Switzerland, and Hamburg, fol¬ 
lowed everywhere hy the suspicions which her avow’cd 
sentiments, her ronuectioiiH with suvituI lending revolation- 
ibts (among others with l^rd IhUvard Fitzgerald, who 
married licr adopted daughter I’umela), and the slander of 
the royalist emigrants, raised against her. At llambuig 
she wrote a kind of political w'ork styled “ Les Chevaliers 
du Oygne,” and afterwards attempted u justification of her 
OW'D conduct aud sentimeuts, “Fieeis do la Conduito do 
Madame do (jeulLs.” Slie returned to France under the 
coiisulslii]) of Boiui)iai'te, wdio had a favonrabh* opinion of 
her talents, aud she leeamc cue of his aduiircrb and 
panegyrists. 

After the Restoration she wrote in defence of monarchy 
and of religion. When slie was past eighty years of ago slio 
wrote licr memoirs; but ns she was naturally ill-natured, 
factious, and inuecurato, they m e not of much value. She 
lived to SCO tho events of July, IHJO, and Iht former jmptl 
raised to tho throne. She died on the Slst Deecmher, 
1830, aged eighty-four. 

Madamo do Genlis wrote numerons novels, of which 
“Mdllc. de Clermont” is the best. 

GEN'OA {Genova), a province of Italy, is bounded N. 
by raxTiia and Piedmont; E. by Purnm, I'ontrcmoll, mid 
Massa; S. by tho Gulf of Genoa; aud W. by Coni. The 
length along tho coast is 120 miles, the width of the terri¬ 
tory at Savona is about C miles, at Genoa 25, and at 


Chiuvari 44. Tho area is 1588 square miles, and the 
population amounted in I8H2 to 787,215. 

The coast presents numerous indentations, and has 
several good harbours and two spacious bays—those of 
Rapallo and Spezzia, which lost was called by the Romans 
VoHuit Lunw (PerHiue, “ Sat.” vi. 0). The Apennines 
cover tho greater part of tho surface of tiio duchy, curving 
round the gulf at the distance of a few miles from S.W. 
to N.E., and forming two slopes, from tho northern of 
whieh descend tlie Bonnida, the Orba, the Serivia, the 
Stafloia, ami the Trehhia, all feeders of tho Po; while tlie 
Gulf of Genoa readves from Gte southern slope tho Oenta 
(colled in Us upper course tin* Aroaeia), the Polcevera, tJic 
licsagiio, the Sturhi, tho Vara, and tho Magra. The soil, 
with the exception of a narrow strip along the coa-st, is iu 
geiu'ral not fertile; a gi-<*at part of it consists of hare and 
arid rocks; there arc, howexcr, extensivo forobts and fine 
pastures on the mounloin slopcB. The iudustvy of the 
iuliahitants has turned t«» advantage every spot capable (»f 
cultiv.ation, but the pruduee is not equal to the consum))- 
tiuii. The eliicf products are wine, ehestnuts, oil, silk, 
cotlou, hemp, citrons, oianges, lemons, figs, pomegranates, 
almonds, and other fruits. The idoe fioiu'Ibhes. Marble, 
ulal>a.sler, slate, liiiieslom*, asbesttis, and coal are found ; a 
good deal of salt is ni.ado along tho cua.st. The climate is 
tempernto ami salubrious, and the air rcmarkuldy pure; 
the winds in winter, howevin*, arc l>itter cold in the moun- 
laiii ra\ and the birocco Hoinetiine.s exerts its noxious 
iudueiiee. The island Galitima, oppOiMte th(' month of the 
Ceuta, those of Pahnaria and Tino, at the entrance of the 
Bay of Spezzia, aud that of Capraja, near Corsica, bolong 
to the ]>roviiieo of Genoa. An cxeelieut road, dihclubing 
innumerable views td the most picturesque beauty, runs 
along the llivh*ra di Ponentc (western shore) from the eity 
of Genoa to Nice, and along the Riviera di Levauto 
(e.‘slern shore) from Genoa to Savzniia, 

’Ihn Genoese arc a rubu.st, good-looking people, active 
and industrious; they speak a dialect of lluluLn, most 
difficult for a stranger to comprehend. The primdpal 
uccuputioDS, besides those Indicated above, are trading by 
sea, fishing, and iiiaiiufaetures of jewelry, vehet, em¬ 
broidered eambries and muslins, cloth, fuinitnre, boGi 
plain and ornaniental, &e. The costume of the women is 
biugularly graceful. 

Gisnoa, the capital of tlie uIkivu province, is situated 
«t tlie foot of the Ligurian Apennines, in a recess of tlic 
Gulf of Genoa, 75 miles bonth-cast from Turin. It 
btuiids partly on tlic declivity of se^er:il hills risiug in tlio 
form of a semieircle round tlie .■'pacious harbour, and partly 
on A narrow strip of ground between tbein and tbo sea. 
It is inclosed on the land side by a double line of fortifi¬ 
cations, the external uiiu being alKwe 8 miles iu lengtli. 
The higher Apeunim's rise immediately behind. Aa a- 
protection ou the linrbour side, a broakw’atcr 2200 metres 
lung was, iu 1874, thrown across the mouth of the gulf, 
and raised to withiu 4 or 6 feet of the surface of the water. 
The Imrbour is terminated at cither extremity by two 
piers, the Molo Vecehio and ll>e Molo Nuovo; on tho 
latter is a beautiful lighthouse tower 300 feet liigli. Tho 
appearance of Genoa fiom tho sea Is truly magniiieent, and 
justifies tlje title of La Supvrha bestowed upon it. A 
succession of fine huildings more thiiu 2 niihis in length 
lines the shore; numerous palaces and gardens, <0jurehes 
and convents, rise behind like an uinphitheatro ou tho 
steep sides <if liic hills tliat rear their daik and barren 
summits nbcie. The buildings ui'e square and lofty, and 
the roofs are covered with light-coloured shale, which has 
a neat and pleasing cfUxt. The interior of the town is 
not so pleasant, many of the atrwts being very narrow, 
crooked, dark, and steep. A fine new street iu the modern 
style, llie ^*ia Romo, wiis opened in tho heart of the dly in 
1877. The streets Balbi, Nuovissium, Carlo Felice, Carlo 
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Alberto, and Nuova, nro entirely lined with marble palaces, 
some of which have galler)('S of paintin;^ and magnificent 
iiitoroal decorations and furniture. The palaces Serra, 
T>ura/.zo, Doria, Tursi, Durhi Piiinfil!, liriguole, llriguolu 
Russo, and Spinola, are among the iiiubt remarkable. 
Genoa has many handsome churches. The Cathedral of 
San Lorenzo (said to have been first founded in the time 
of St. Lawrencf?, hut certainly several times added to 
and altered, if not entirely rebuilt, since that peiij>d) is 
Tcry rieii in artistic work, especially the chn|»cl of St. .Tidm 
tin* Baptist. In the cuLhedral is au oeiugonsd howl that 
was hrouglit from Ocesarea in IHU.iind resembling the 
“Holy Grail.” It w'as long thought to be made from 
a priceless rmevahl, but being broken tunicd out to Iw 
c»iinposed of ancient glass. The Church of I’Annunziata, 
llic elegant churches of Santn^Marla di Cajjgnano, San 
Sire (originally the Cathedral of (»»*noa). Sail Iilatteo, and 
Saul’ Ambrogio are interesting edifices. The Loggia (li‘* 
Thmchi, wliere is the exchangi;; the ]»onU or (juays of the 
harbour; the Pi>rto I'Viuco or L'ee-port warehouses, where 
goods can he deposiled and re-exported without paying 
iluly; the Goldsmiths’ Street (Strada degli Ureiici), the 
Coiiipera or Banco d) San Giorgio (St. Gcorge\s Bunk’), 
the tiu'atre Carlo ludlee, lla; promenade of J/A<*rjuasola, 
the great lin.^jiilal, .ami tJju former jial;u‘o of the doges 
(Palazzo Dueale), are all worthy of notice. 

Genoa is the scat of an areldashop; it has a university, 
iiaial schools, ro)al college, hospital, lunatic asylum, orphan 
asylum, Inane for the pour, communal schools, an institu¬ 
tion for deaf-mutes, an ac.adciuy of iinu arts, and public 
lilirarios. It Jms a spacious dry dock and largo ship¬ 
building yards. 1’he harbour h.as been improved of kilo 
years, ami extenbive bonded warehouses ereclod. There is 
regular communication hy slcaiiicrs with Marboillcs, B:u‘- 
relona, Leghorn, Civitn Vecchia, ice., and Genoese vessels 
trade to the Levant, the Black Sea, the Baltic, to America, 
and ev<*ii to the Paeilic. It has also good railway accoin- 
modation. Tin* value of the ex]«»rts is ahouL X3,000,000 
per aiiimm, .and of the iuijjorts iH'l,000,()0(). The com¬ 
bined tuTivals and dejiartuves of yessi-ls to and from the 
port are nearly 12,0<K) per annum. Thu principal .avticlcs 
of export arc silk, rice, hemp, oil, and paper; the ini]) 0 rts 
eoiishst chiefly <if petroleum, fish, eofli*e, cotton, and coal. 
U’ln're arc .at Genoa manufactories of cotton, silk stud's, 
velvet, and w'oollcns, jewelry and fancy .articles, musical 
instnimcnts, canvas, cordage, jiaper, and iron. 

'flic Bank of St. George, in Genoa, was the oldest bank 
of circulation in Europe, linvlng been founded in 141)7. 
It was conducted by a <*oinpnny of shareholders, and having 
grailuully advanced iminonse sums to the govenum*nt, a 
lai’ge proportion of the public revenue W’as assigned to it 
in payment of the interest. On the invasion of Genoa by 
the Austrians in 174() a pari of the treasure of the bunk 
was carried ofl*. Finally, on tho union of Genoa with 
France the bank was suppressed, tho governim*nt of France 
becoming rcKponsiblc for an annual dividend of 3,400,000 
Genoese livres pa^'ahlo to its creditors. A new bank was 
foimcd ill 1844. The population of Genoa in 1882 was 
170,616. 

Columbus is said to have been bom near this, at 
Cogoleto, in 1460, and a handsome monument has liccn 
Greeted in Genoa to Ins memory. 

JlisioTif of Genoa .—Tlie origin of Genoa, or Genua 
(its Eoinan name, meaning “knee,” or as wo Bhould now 
say, “elbow,” tho shape of tho shore), is lost in tho oh- 
scnrily of old traditions, which would assign to it au anti¬ 
quity greater than that of Koine. It is mentioned by Livy 
at the beginning of the Second I’unic War, when it was 
taken by Mago, tho Cartlia^niau general, and partly dc- 
fitroyed, but it was soon afterwards restored by au order of 
the Roman senate. Strabo mentions Genoa as an emporium 
of tho Ligurcs. After the fall of tho Wostem Empire, Genoa 


was taken by the T/>ngobards in (141. Charlemagne after- 
w'ards jilaced it, with all m.aritune Liguria, under the govern¬ 
ment of a count. Hnring the contosls about the crown of 
Italy between tho German emperors and other claimants, 
the citizens of Genoa asserted their indcpeudonco, and 
were governed by ehiclive magistrates styled consuls. The 
names of tho consnl.s began to bo recorded from the latter 
part of the ol<*venth century. At that time tlu' Genoese 
had already rendered tlnimsolve.s formidable by sesa; aided 
by the Fisiuis, they drove tiic Saraeons out of Corsica, 
Capraja, and Sardinia, botAveen 1010 and 1021, 'I'lioy 
took part in tlie great crusade und<*r Godfrey de llouilluii, 
and obtained settlements on the coast of Falcstino, especially 
at Acre. In 114(5 the Genoese turned their arms against 
the Moors, from whom, during this and the following two 
ycare, tliey took the island of Minorca and tho Spanish 
cities of Almeria and I'ovtosa. These conquests excited 
the jealousy of Fi.ssu Four wars took place betAvecn the 
two states, fiotn 1070 to 1282, in which last year the 
Pisans wore conqiletcly defeated hy sea near the rocks of 
Meloria, in sigiiL of their own coast, wdicn 3000 Pisans 
were killed aiul 13,000 taken prisoners to Genoa. 

The rivalry between Genoa and Venire began soon after 
the conquest of Ccmstantinople by the Franks iii 1244. 
'I'iic Genoese, having assist»*d Micliael Palacologus to recon¬ 
quer Ins capital, obtained from him tho suburbs of Pera 
and Galata and the puit of Smyrna, with full jurisdiction 
over those places. They also cst.ablisbod numcn»U8 colo- 
ni<‘.s and faetories on tlio coast of the Black Sea. The 
Venetians disputed with them the supremacy of the Levant 
seas, but after several naval fights the two poivers con- 
ehulcd a truce hi 1271. After the fall of Pisa the Genoese 
renewed the eonfiict willi Venice. It lasted with varying 
success till 1381, when the Genoese, having taken Chioggia 
and besieged Venire, were themselvi's, by tlie efforts of 
Vettor Pisani and Carlo Zeno, blockaded in Chioggia, and 
forced to surrender. From th.at time Venice and Genoa 
remained at pe.'ice, with trifling interruptions. Genoa was 
exh.austcd by internal factions. To the rule of tho consuls 
had Bueceeded, about 111)0, that of tho Podcslh, renewed 
unnu;illy, and wlio were chosen from among the citizens of 
nuothcr slate. This lasted, AvUh some interruption, till 
1270, when two citizens, Oberlo Spinola and Oberto Dona, 
dibtinguished for their services, usurped the supreme power 
under tlie name of “captains of liberty,” which they retained 
till 1201. In the early part of the fourtiMuith century the 
Guelph and Ghibeline struggle desolated tho country. In 
1330 the citizens, w i ary of discord and disorder, histiintcd 
a supreme inagisliate, chilled Doge, for life, excluding by 
law all the nobles from the oflice. This lasted two een- 
tniici, but not witlmnt frequent eontontiens. Tho neigh¬ 
bours of 0(‘noa, the visconti of Milan, and tho kings of 
I'rauce, taking advantagi* of theso feuds, at various times 
ubtjuned puHsessinn of Genoa. At last, Andrua Doria had 
tlio merit of delivering his country from the French yoke; 
and in order to avoid a rccurreuw! of the former feuds ho 
changed the mslilaliuus of the country, by establishing 
biennial doges and councils to assist and control them. 
Tins aristocracy, however, was not wholly exclusive, like 
that of Venice; new families might be added to it at. 
certain times and Avith certain qualifications. This form 
of govcminont lasted from 1628 till Bonaparte’s invasion 
of Italy. Under the influence of France, indeed by her 
command, a democratic constitution was formed, proUTted 
hy a strong French garrison within the town. In 1709 
the French, under Mosuenu, were besieged AAithiu Genoa 
by tho Anstriaus and the English, and after a most gallant 
defence the town capitulated to thu Austrians, hat was 
again given up to the Freueh after the battle of Marengo. 
Bonaparte, then consul, gave a new form of government 
to Genoa; but An heii he liecaiue emperor he required, in 
1805, its formal annexation to France, to which requisition 
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the Dfifje Durazzo pave ln8 ofiicial couheiit, uml expreshed 
the wihh of tlio people to be united to tlic preal empire.” 
Ill 1H14 Genoa Kurreudered to tlie EnpIiBli forces under 
Lord William Bentinck, and in the following year, hy *a 
decision of the Congress of Vieunu, it was united to tlio 
Italian (then the Sardinian) inonurcliy, under whieli it yet 
remains. For further particulars of the history of (ienoa 
a jn(»st interesting hook, “Jfow the Itopnblio Ro.so and 
Pell,” by .1. T. Bent (Loinhin, IHSL), may Ix! referred to. 

GSKRE is the not very linppily ehosen name of a kind 
of painting aiming at tlio rejjresciilution of actual persons 
and tliingH, rather Ilian at expri^ssing lofty ideals by the 
intuliuin of nrt. 'riio wonl means class, and originally 
divided the various ela.sH<‘s of iiaintings, as ff<in'(t 
ijenre hiHoriffve^ <&c. It is now liiniti’d both abroad and 
here to the signincatioii given above. Domestic and niral 
figure paintings lend themselves readily to the genre style, 
and one of the great schools, tlio Dutch school (including 
the J’’ieiiijng8), raised genre-painting to alumst high art 
hy the wonderful c.xccllencc of manipulation displaced, 
'Wilkie, Nicol, and our other humorous ]»aiiiters of course 
prefer the genre style, th(*irtigures being almost c(*pies of tin* 
actual 1 ustics delineated; a poetical or ideal treatment wouhl 
destroy the fun. The gicalest master of our day, <ir of 
any day, in this style is Mcissonier, and his cx(;i*ediiigly 
<uistly canvases cxcmjilify nnotluT ehara<*teristie, of genre 
besides aetnality and love of detail, namely, the usually 
very moderate size of such pielures, 

A similar scliuul has lately shown itself in literature and 
the drama, led by Anthony Trollope and F. W. Robertson 
in I'highiiul, and hy Zola and Sardou in Fiatn'c. 

GSKS. GEN TILE. Gens uas 1)ie name of that 
association of families info a kindred which so remarkably 
distiiigiiishcK the polity of ancient Rome. 'I'heword would 
imply an alisulute relationship us tar as its own pro]M'r 
aneaning is eonceriied, for it is nothing rLc than the word 
■which ill Greek is f/vuos^ in Old I’.nglish rywn (kin), anil 
50 on tlu’ough llic Aryan f.iiiiily of Jangunges, the assumed 
Aryan mot being ^c;an. The chief name of a 

Roman was his gentik* name, the name of his gons. The 
great Julian gems Jiad n family of Cu!sars within it; the 
Cornelian gens had one of its families called Sulla, another 
called Scipio; and individuals of these families would be 
nil called Julius Otesar, Cornelius Sulla, Cornelius Scipio, 
&& (The relation of a family to a gens may be paralleled 
in our Scottish clans; thus we find the families of Arg}lc, 
Brendalhane, &c., in thn great elan Campbell, and so forth). 
To distinguish among individuals of these families a third 
<nnmc, the prasnomen^ was iiecessaiyr; and so wo get the 
familiar Cuius Julius Cscsnr and Lucius Julius Ca*sar, 
Lucius Cornelius Sulla, Publius Cornelius Scipio, &c. The 
family name was sometimes absent, hut of course the per- 
eoDul name was always necessary, answeriiig lu our Chris¬ 
tian name; mid equally necessary, pnihahly moi'c so in the 
<;ye8 of a Roman, was the gentile name, the name par 
cxeellcnee. 

Jlut whereas family names (like Eiiglisli surnames) are 
nearly all cabily accounted for hy piwsonal peculiarities, 
as 'J'onjuatns (tlie man with the ehaiu), Maximus (the 
celebrated), Jtnitns (tlio dullard), Cit'cro (the \vm*ty man), 
&c., the gentile names resist all etymological solvents. 
The doeisiou of sebolars thereforo now is that probuhly the 
4je.nitB originally wcix* separate clans or tribe.s, and that the 
union of these made tlie infant slate of Rome, rather than 
patriarchal communities, v<‘ritahly desreuded each from a 
eonimun ancestor, as was the actual belief of the Romans 
tiieinselves. This view is home out hy a eoiibideration of 
the artificial 8)'mmetry of the Roman state. This ytoA 
divided into three ti'ibes — the Ruuiiu'h, adherents of lionm- 
Iqb ; the Titles, adliercnts of Titus Tatius, the Sahiiie. king, 
who joined him; and the Luceres, followers of the Etrus¬ 
can king, Lucas. Each of these contained ten geutes. 


I those of the LuciTes being called ffentes minores^a distiue- 
tion involving very little more than that in the senate, the 
(jeutes majores^ voted firat, &c. Each tribe (/r*‘6f«i, third 
j part) was divided into ten wardsliips or curiis (cvvarc^ to 
' keep ward), and eueb curia into ten clans or f/ea/r/r, each 
gens into ten houseiiolds or families, c^inlrilmting its foot- 
Boldior to the general anny. As 1000 soldk-rs would thus 
represent the fighting power of the tribe, w'o see the origin 
of tbu 7nil-es<, tlie. thousand-man or soldier of Rome; 8000 
men formed the entire primitivo army. Each gens bent 
its horbemaii or knight, 100 fur each tribe, 300 fur all 
Rome; and the senate of 300 was foniicd in thu same w’ay. 
Of course tliib c.\act symmetry aftcrw'ards w'as broken into 
I considerably; but that it existed, and existed fur a long 
I time, militates greatly in favour of the view as to tho origin 
of the genlcs shadowed forth above. 

At blalcd times during the year tho priosts or pontiirs 
(po«^///#r.«i) Bunimoncd 1 ho gens to perform eeitain rites, 
and attendance at these by sulliclent representatives of 
each family was rigidly enforced, prohably witli a view’, 
among other things, of keeping together the (dun-feeling of 
the. gens. With tho same view it was a fundamental Jaw 
of tlie state that the property of a Roman dying intestate 
devolved upon Ins gens, wlilch jiossessed in this way a 
common fund for gentile emergemdi's. It is evident from 
I the mode of formation of tho gentes that no plebeian could 
[ hav(i :i geiitih* niuno except in those few instances (os iu 
the Cornelian gens and sumo others) where a gens had 
plebeian as well as patrician families. For many centuries 
Ihendure (he nobility of the Romans w’cre absolutely and 
I clearly marked off from tho **ncw men,” liowever talented 
I or respected the latter niiglit be. Tii no otla*r community 
I was care of descent.and pride of birth so lunch a part of 
I the very inmost constitution of things as in republioau 
Rome. Nee Gknti.k.max. 

When, therefore, it was desired to mark off the Jewisli 
from the other converts (or ]>ossih]e converts) to (Miris- 
tianity, no other term seemed ho well tilted for the iion- 
Jewish communities us gentile. The gentiles, the pi-ojilo 
who belonged to a Rumun gens, or who were afVilialed to 
it, or were its liangera'on or its acknowledged clients, tho 
ehinsineii of tlic empress of the ^vorld, these men of vari¬ 
ous tongues and races, yet all united by tlio mysterious 
ancient bond, could be set in n mass against tlic peculiar 
people,” who held jealously aloof from the all-devouring 
Roman domination, eow'cd by it though they were, urusheti 
by it though they w'orc to be, Jews and Gentiles (though 
the first were as a drop in the oct'an of tho latter) divided 
tlie world in tlic eyes of the apostles. 

GEN'SERIC» King of the Vandals, was tho natural 
brother of Gonderic, whom he succeeded in 429. In tlio 
same year he left Spain, and crossed over into Africa at 
tho solicitation of Buiiifueins, the Jioman governor of (hat 
province, who had hecin induct'd, hy the arts of his rival 
Aetius, to rebel against Yaleutiiiian III., emp('ror of tho 
W'est. Bonifacius soon repented of the .step he had taken; 
but his repentance came too late. The Uloors joined Gcn- 
seric, and tlic sect of tho Donatists, who had been persecuted 
by tlic Catholics, assisted him against their oppi’cssors. 
Bonifacius was obliged to retire into Hippo Regius (the 
modern Bona), which, however, he adandoned to the bar¬ 
barians, and sailed to Italy. A peace was concluded In 
486 between Genseric and the Emperor of the ^Vost, by 
which .ill Africa to the west of (/ai'thage was ceded to the 
Vandals. Notwithstanding the peace, the city of Carthago 
was taken hy the Vandals by 8ur]>nse in 439* 

Genseric with a powerful fleet now raiaged tho Hliores 
of Sicily and Italy. Invited by tho Empress Eudoxia, he 
sailed up (he Tiber in 455, and pennitied his soldiers, for 
the space of fourteen days, to pillage Ihime. In 460 lie 
destroyed the licet which tbu Emperor Majorion had col¬ 
lected for the invasion of Africa, Bardiuiawas conqaeredt 



GENTIANA. 


2:^0 


G ENTLEMEN-AT-ARMS. 


and S])ain, Sicily, Greece, K^ypt, and Asia Minor 
were plundered every year by the Vandal pirates. Lei>n, 
the enipc.ror of CouKtuntinople, at last sent a large amiy for 
the recovery of Africa, and the command was given to Ihisl- 
licus. lie landed at Bonn, and at first met with cuusider* 
able success, but was at length obliged to retire from the 
province. Genscric remained undisturbed imxstcr of tije 
sea till bis death, which happened in 477, Genscric was 
an Arian, and ])ci‘.seculed the Catholics. 

GENTIA'NA, a genua of hcriiaceous ])lantH, giving 
Iheir name to the onler OKNTiAKKyi:, remarkable, us orna- 
inciita! objects, fur ti )0 brilliant colours and iicantifu) forms 
of their llow’crK, and most useful in medicine on account of 
the j»ure intense bitter w’lncli they all contain. The species 
aro extremely numerous (about eighteen), inhabiting tlio 
temperate part of Europe, Asia, and America, chiefly in 
iiiouulaiiious situafions, when? they breatlic a pure and 
rnredod air, aro exposed to bright light during the short 
hummers of such regions, and though fixed during winl<?r 
in places intensely cold, yet aro Bo well protected by the 
snow Unit covers tlieiii as to sull'er no injury. These 
alpine plants aro consequently difficult to cultivate, from 
Iho iijqius&ihility of imitating thidr natural atmosphere; 
and hence it is only a very small number that aro ever sooii 
in gardens. Most of the species have blue flowers, but 
boiiu? have yellow, while, or red flowers; the latL(?r are 
almost confined to the? Andes. 

Thu ornamental species that are found suitable? for nnl- 
livution are (Jmtiana lutca^ with yellow flowers, and 
de.Htiana <mvh’iniulvay f^aponuria^ Cruciuia^ svptcmjidn^ 
and J*muvi(mniUh(‘.^ with blue ilowers. Of lliesc 
all require a good Amcrieaii border of peat-earth li> gi'ow 
in, witli the exception of Gfuthma avnulU^ which prefers 
the liardest and slifiesl clay. For medical purposes the 
]<jot of (Janfinna lutea is principally collected. 

(icntiana Inte.a is a ]>eremiial spouics, common in the 
mountainous and subuljiiiK! distilets of Swilxeilaud, Ger¬ 
many, &c. Though the whole plant is bitter, y<-t, us Ibis 
property is most concentrated in the root, that ijarl only 
is offielnal. 'I'lds should hi? taken up in autumn, and is 
best when the ]dant is only one year old. It is generally 
cylindi'ic.al, often nn incli thick at tin? summit, but below 
rather branched, ol a d.ark or brown colour externally, 
luterDully fleshy and yellow. In commerce it is met witii 
in pieces, cut longitudinally, from half a foot to a foot in 
l(?ngtli. A transverse section displays three distinct circles. 
Tlio gi’eator portion is procured from Gemuiny; the speci¬ 
mens from Switzerland are generally tliickcr and darker 
coloured. When fresh it has some smell, wliich is almost 
entirely lost by drying. The taste is at liist somewhat 
sweet, then purely and strongly hitler. 

Yelhjw gentian-root is often confounded with the roots 
of other spoeios of this genus, n eircumstaiicu atlended 
with no bad consequeiioes; but unfortunately roots of very 
]»oisonouB plants, growing in the same locality, arc often 
t.nken up instead of tlie proper one; these me Ibc Fera- 
trum album (white hellelwrc) and the Atropa JicUadonna 
(deadly-nightshndo). The root.** of Acmitum Lycvcttmuvt 
and lianunculuB Thora are occasionally confounded with 
gentian-root Gentian-root is a pure and oxeellent bitter 
tunic, useful in all cases of debility, wbetber of the stomach 
only or of the system generally. It p<»s8esscs facilities, 
from not becoming decomposed, of being administered with 
many metallic salts. It yields its projicrlies to water, 
particularly when worm, to alcohol, and to wine. It is 
received in pieces varying from a few inches to more than 
a foot in length and from a h.alf to 2 inches thick. In 
the Tyrol a sjtlrit is obtaiiu'd from an infusion of the rout. 

G1BNTZA'NSUS» an extensive order of GAMorETAix.fs 
consisting of luTbaccons plants. The fiow’ors (jf these 
plants are usually coloured with pure bright yellow, red, 
or blue, and in many cases they are on this account among 


the most beautiful of flowers. This order is famous for 
its hitterness, which seems to pcrvsuic all the species. 
Gcntiana itself furnishes all tho ofllclnal kinds, but 
thrmi Ceniattrium (centaury), common in m.iny parts of 
England, is advaulagcously employed by country people 
as a substitute; and tiie root of Fruzara cnrolineiiaU has 
boon used as a means of adulterating the bitter calumba- 
root. The order Gcntiancas is classed by Bcutbam and 
Hooker in the Gcntianal(?s, a cohort of gainopctalous 
dieotyltMloiiH. [See Botany.*] Tho corolla lobes are 
geniTulIy four or five; the stamens of tho same muiiber 
and alternate; tho stylo sim]>lc, w’itU bifid stigma; the 
ovary generally one-colled, and ])!accntas parietal (i’xcfpt 
in Exacum); the leaves are opposite and ribbed. 

GENTIAN'IC AGn> ('r GEN'TIANZN. This is an 
organic, acid obtnincil from tho root of gentian {(ieniiaiKti 
lut€a\ natur.al order Gentianaceir. It cry.stallizes in needles 
and is soluble in w'atcr, but more soluble in alcolnd and 
(?ther. It may be lieuled to 200“ C. (J102 * Falir.) without 
change, but at d00“ C. (572^ Faliv.) it sublimes in yellow 
]iee(il<>s. 'I'lie acid is tastch'SH when pure, and is n(?ntral to 
vegetable colours, but it (b'cnmposes alkaline carbonates^ 
ami forms a sci ie& of ^alts called gontianates. The formul.a 
is 

GENTILE, any person of whatever nation not a 
Hebrew. Sc«? Gkns. 

GENTLEMAN, a conuption of French gant 'ilhommv, 
iSoiiie form of this w*urd (a compound of fjenliliif and konw) 
is found in all the Roinancu languages ((/euiU-homme in 
French, /7c«/a7 tu/mom ItiVimu aud f/cntil^hombre in Span¬ 
ish), one of the many traces of tho ancient polity of Ruiiie. 
LSi-e Gi:ns.'| The ]>^i^ ilego of succession, wdiieh was called, 
Jus (fcntiliiathy or simply gcntiliiaa (Gic. “ Do Oratoro,” 
i. :!H), .md foriiK'.il one of the enactments of tho twelve 
tables, was gradually iindennined by the eiicroaelimcnts of 
tho prn'toTH on tlu* civil law, and finally disappeared (Gaius, 
iii. 26); but tlio name, of gentle (gtJiitiU?) man has sur\ivcd 
in all Uie languages of Western Europe which arc derived 
from the Latin, or have ri'ccived large mlditions from it. 

According to St?lden (‘‘Titles of Honour,” yi. 852), “a 
gmtlcman is one that, either from the blood of Ids ancestors, 
or the favour of his soveraigno, or of those tluat have tlio 
vertiie of soveraignto in them, or from his own vertuo, cm- 
yiloymcnt, or otherwise*, according to the euslomes of honour 
in his country i,s ennobled, made gentile, or so raised to nn 
cmiiiciicic above the multitude, that by those lawes and 
cu-slomes he be truly nobitls, or nr»ble, wiiether be have any 
title, or nut, fixed besides on him.” 

In a narrower sense, a gentleman is generally defined to 
bo “ on<‘ who, wltliout any title, bears a coat of arms, or 
whose niKTstors have been freemen; and by tho coat that 
a gentleman giveth, ho is known to be, or not, descended, 
from tliosc of bis name tliut lived many hundred years 
since.” 'J’hiTi* is also said to bo a gcntlonmn by ofiico and iu 
reputation, as well as tlioso tluat arc born such (2 Inst.” 
fifiH); and according to Bliiekstuuc, quoting Sir Tliomas 
Smith (1 “ Comm.” p. 406), “ Whosoever studicth the 
laws of the realm, who studietb in Ibo nni\'cr.silies, who 
professoth the liberal bcieiiccs, and (to bo short) who cun 
live idly and without manual labour, and well bear tiic 
port, charge, and countenance of a gi'iitleman, he shall be 
called master, and taken for a gentleman.” In the highc.st 
sense tlic tenn signifies a man who not only docs what is 
just and right, but whose conduct is guided by a true 
yninciplc of honour, which springs from that sclf-rcspcct 
and intclli*(5tual refinement which manifest llu-mselvcs iu 
easy and fren yet delicate manners. 

GENTLEMEN-AT-ABMS, tho body-guard of Uie 
sovereign, and the oldest coi-ps but ono in the British ser¬ 
vice. It cuiibista of a captain, lieutenant, standard-bearer, 
clerk of tho cheque, forty genUemcn-at-anns, and tho har¬ 
binger. Tho corps was first instituted by Uonry VIIL 
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and composed only of gentlemen of noUe blood. It then 
received the appellation of gentlemen pciisioncrB; but in 
1834 the name was changed to that of gentloraen-at-arms. 
The pay of the captain is £1000 a year; the lieatenant, 
£500; the Htandard-bearcr, £310; the forty gentlemcn-at- 
annSf £70 each; the clerk of the clu'qiic, £120; and the 
}mrbiiigcr,£70; making a total of £<1800. The]>ay is issued 
from the privy parse. The gentlcnicn-at-avms attend at 
drawing-rooms, levees, coronations, and other stale cere¬ 
monies. The appointmcMit is in the gift of the crown, on 
thw rce-ommcndaliou of the rommander-in-chief, and cannot 
be hold at the saiiin time with any otlier oflioe which might 
involve ahsunco at the time uX the oflic<cr’s services being 
required by the sijvereigii. 

GENUFLSX'ION is the act of hcndiiig the knees or 
kneeling in worship. The Englislj Church prescribes the 
kneeling posture during all times of prayer, and tliis, com¬ 
bined witli the practice of bowing the li(>ad at the name of 
Jesus, has from Puritan times been the subject of much 
controversy. In the Roman Oatliollc Clmrcli kneeling is 
employed during the niass, and in the presence, of the con¬ 
secrated elements, as the highest form of worship. 

OE'NUS signifies a multitude of objects wliieli possess 
some common quality or qualities; In formal logic It denotes 
the material part of the definition, w'bich is per tjenna et 
differentiam^ the difference bi*ing tlie distinguishing mark 
of the special kina or species. Every object lias a gicat 
variety of characters and ipiulities; and in several objects 
we obsen'o many points of ngi’cement and difference. Wo 
arc enabled to consider these mutual relations and resem¬ 
blances without any regard to tlieir difTerenee.s; we, as it 
were, draw the one away from the other; wo alistrael 

Now by abstraction we may either confine our view to 
a quality inheruiit in somo object, imhqiendently of that 
object, or else, neglecting the many points of disagreement 
which exist between a miinlicr (»f objects, we may s<‘i7.o 
upon the (fualities that belong to all in common, in order 
to combine tliem into a single idea. In the former caso 
the notion is simply abstract, in the latter it is abslrael 
and general; and the multitude of objects to wliicli wo 
apply tlic general notion or common term constitutes a 

W<i may jn’oeced in this W'ay to ncglecL in stnicession a 
greater uuinber of dillcrences, and to comprise under the 
common denomination fcw'cr points of ngreenicmt and 
resemblance. In this inatiner W’c form a scries of notions 
or ^ucra of higher and lower oidur, niitil we ulliinatdy 
arrive at the highest possible—fliat of hfinff. In this 
co-ordination of classes each class is called a species in 
respect of tlie higher class, but a genus in respect of the 
lower class; and that which is not contained under any 
liigher is called the mmmum genus^ and that under which 
individuals only are comprised is nsnally called tlic injitna 
gpecie.H. Man, animul, organized being, material body are 
various grades ; man being the infima specieity and animal 
a genus witli reference to man, and a species with reference 
to organized being. 

lu uufural history the gradations arc so numerous that 
the terms species and genus are given to the two lowest 
grades, and special terms Invented to designate the higher 
grades. Species is always applied to the infima npericBy 
and genus is invariably tiio next grade. In zoology and 
botany the name of the species consists of two parts, the 
first being the name of the genus; thus the wood anemone 
is called Anemone wmnrogay anemone being t]<c genus to 
which this species belongs. These genenil notions and 
genera are the princijdes of classification and arrangement, 
and without them the knowledge of facts would bo a 
confused moss of conceptions and objects wdtliout order 
or coherence. 

GKOCSN'TRIC (having tlic earth na centre), a term 
applied to the place of a planet, as seen from ti)e centre of 


the earthy in opposition to its heliocentric place, as seen 
from the ccnli’o of the sun. Latitude and longitude also 
may be either hclioccniric or geocentric. The geocentric 
lon^tude of a planet is the angle included between two 
planes, both pasbing through Uio earth’s centre (geocentric) 
and at right angles to the ecliptic; and one passing through 
the planet’s centre, while the other passes througli the first 
]K>int of Aries. 'Tlic geocentric latitude of a planet is the 
angle made by a line joining tlx^ earth and the planet by 
tlioir M‘ntirs, with tho plane of the ecliptic. 

GE'ODES ((ji*. geodeSy earthy) is a geological term 
ajtplicd to nodules liavhig a liollow interior sunoumlcd by 
crystals. 

GEOD'ESY, tlic art of measuring the earth. It is a 
convenient general term for tl>c variety of geometrical and 
trigonometrical processes by wdiieh tho earth’s surface is 
surveyed, and hence, by adding certain astronomical facts, 
its figure delennined. Geometry (earth-measurement) 
would be by its etymology the true term for this art, 
but geometry has long since received another connotation. 
No doubt it originally meant what its name implies. 
Geodesy is made up from ge.y the e.irtb, and daidy I 
divide. In geodesy great care lias to bo paid lu tho 
expansion and coniractioii of metals, and the vaiy'ing 
etiects of refraction duo to tho ntmosphem under altering 
conditions. Many measurements have therefore to bo 
made, and their mean taken, iH'fore any ccrl.iinty can 
lie iiriivcd at. The first problem of geodesy is the deter- 
mlnatiuii of a Rahk Link, and the extreme c.aution neces¬ 
sary in this is fully detailed in the article under that head. 

GEOFFREY OF XONMOUTH, the well-known 
British liisloriaii, was born In the town fiom w'hich he 
took his name, and is supposed to have rt'ceivcd his 
education at tlie Beuedietine inonnstoiy in its vicinity. 
Ho was made archde.'icnn of Monmouth, and in 1152 
consecrated bishop of St. Asaph’s. Robert, carl of Glou¬ 
cester, natural sou of Henry 1., and Alexander, bishop of 
Jiincolu, were his ehief patrons. 

Walter Ciilenius, archdeacon of Oxford, a diligent in¬ 
quirer for Ills day after tho works of ancient authors, is 
said, whilst journeying in Armorica, to have met with a 
history of Britain writt<‘n in tho British tongue, the 
translation of which, upon his return to England, he 
recommended to Geoffrey of Monmouth, who undertook 
the task and completed it with great fidelity. Geoffrey 
aftemards added the book of Merlin’s ‘‘Fniphecies,” which 
lie liad also translated from British verso into Latin prose. 
Notwithstanding its fabulous and trifling stories, Arch¬ 
bishop Uslier, Leland, and othei'S consider that parts of 
the history are true. Geoffriy was no more a sober 
chronicler, though he adopted the forms of tho chroniclt*, 
tliau Maepherson was a genuine translator of Ossianic 
jiueins. Nevertheless ho doubtless worked upon somo 
sort of substructure. ITn gives us a wonderful series of 
British kings from ACiieas and his great-grandson Brut 
down to Cadwallo, who died in G89. It is to him that 
wo owo the great myth of King Arthur, which has given 
us our nincteenth-<Tntui 7 epic, and that of Gorboduc, 
which inspired our first tr.agody; it was in Geoffrey of 
Monmouth, too, that Shakspeare found King Leoi'. His 
romance of Arthur so stirred the spirit of men of tho 
time that he received tlio sobriquet of Arturus. Ills 
histoiy in its final form appeared in 1147 in twelve short 
books; by 1155 Waco had trunslatiid it into tho 16,00(1 
lines of hia poem in Norman-Frcucli, tho “Brut;” and 
forty years afterwards Walter Map added those spiritual 
legends of the Holy Grail, the death of Arthur, and the 
Lancelot, which havo finally given to us tho complcto 
mythical Arthur as wo now have him. Tho best Welsh 
crifies seem to conbidcr that Geoffrey’s work was a vitiated 
translation of a “ History of the British Kings,” written 
by Tyssilio, bishop of St, Asaph’s, who lived in tho 
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sevcntli century, A translation of it into EngliBli, by 
Aaron Thompson, of Queen’s Collotjc!, Oxford, was pub¬ 
lished in London, 171H, in Hvo. OeoflVcy of Monmouth 
died about the year 1 ICi U 

GKOFFROY ST. WTT.ATlt'B!, ETnCNNIG, a dis- 
tingiiished French biologist, was born at Etnmpcsin 177‘i, 
and was orIgUially trained for the church. Falling in with 
some distinguished naturalists, tlie tnns bent of liis mind 
disclosed itself. Ho soon abandoned his collcgo ti<'s; hut 
while himself adopting the new ideas of the time he kept 
«p friendly relations with his (dtl clerical iiistmctors, and 
thus was so highly fortunate as to l»e ablti to rescue one 
of them,*M. Hally, from the very jaws of tho horriblo 
♦Septciniier iiiasBaci*o which defiles tho great Revolution 1 
with its gory stain. Geoffroy St. Hilaire look K(*rvice j 
under the Republic as assistant at the Jnrdin dos Plantes, j 
■quickly rising to a professorship of zoologj' and to tho j 
euro of what Bpcciineus and animals there were. He at 
«Hieo set to work to found a proper and systematic zoological 
collection, calling to his aid among others Cuvier, a young ! 
man but three years older than himself, and already locally i 
famous. These two, only twenty-tlirec and twenty-six 
respectively, raised the .Tanlin <!es l*lnntcs to a consicicr- 
able zoological reputation. Some travelling collections 
fortunately fell into tho liaiids of the government, their • 
<iwiiers being ‘‘suspect,” and with tlicsc Geoffroy further ^ 
enriched hia inenag<‘rie. He went with Naprdeon to Egypt 
in as naturalist to that fumnua expedition, and did | 

not return cmpty-lianded for his cherished cages and 
drawers, llis brilliant labours earned liiiii to tlte Acadetny 
of Sciences amid univerbu] applause in IKOl. His wi<le 
acquaintance with zoology, still further extended by a 
j)redatory exj»odition to Portugal in J80H, charged by tlm 
despotic emperor to make good any gups in the French | 
oolicctions from those of that country, led GeoITnty St. j 
Hilaire to the enviable distinction of first propounding 
the doctrine of the inutahillty of species. Il(^ was thus 
one of tho precursors of the illustrious Darwin. His 
oj)ponent was his old friend and associate Cuvier, and tlio 
splendour of the latter’s attainments was so great and | 
liis authority so i)redominant tliat lie was able curtly to j 
dismiss, almost without discussion, views winch wo now [ 
see to have been tho true ones. Cuvier pointed to the j 
Egyptian muniiuics and paintings as avideuc(‘s that ty]u>s 
•of men and animals were unchangeable; GcofiVoy St. 
Hilaire, and I^niurck with him, replied that tho Egyptian 
jseriod was far too short for the accomplishment of tho 
slow changes they saw to have been the means of alteraliun 
of structure. GcofTroy boldly asserted, in the disenssiuns 
hotly waged with Cnvi<‘r in 1830, that tho animals now 
living 01*0 d(‘8condcd, by nnhrokcn series of gcnerutions, 
from tho extinct races of the antediluvian age, a view 
peremptorily pronounced absurd by his opponent. Some 
bitterness existed for a time between the two rival 
theorists. Geoffroy St. Hilaire hccaiiie blind towards the 
close of his life, and with the partial withdrawal from 
activity he was able to allow the fever heat of discussion to 
cool; and it is pleasant to Icnow that his scientific career 
closed as it began, in warm friendship with Onvier. He 
died at Paris, esteemed by all, in 1844. His “Principcs de 
la Philosophio Zdologiqno” (Paris, 1H30) give an excellent 
account of liis side in tho great discussion. Ills otlier chief 
works are tlie excellent “ Philosophy of Anatomy ” (1820), 
“ Notions of Natural Pliilosophy ” (1838), and his ‘‘ Mam- 
malU” (1842), &c. 

IsiDOUK GKOKFJtov St. Hilairr (1805-01), liis son, 
was a worthy successor of his great father, whoso general 
views he fully adopted. In 1837 ho complet’d tho important 
work “ Anomalies of Organization in Men and Animals, 
or Teratology,” by which he is best known. This is an 
almost exhaustive account, for the time, of malformation 
and monstrosities and tho principles regulating their ap¬ 


pearance. Perhaps his most useful work, however, was the 
foundation of the famous and still flnurislung Acclimatiza¬ 
tion Society of Paris. Of those travellers who go from 
the menagerie of the Jardln des Plantes to tin* large lawns 
and paddocks of tho .lardiu d’Acdimalation fe^Y stop to 
think tliat they aio due to the energy and devutinn of two 
men, father and son. 1’ho object of tho Acolimalizalion 
St»eiety is to ascertain what animals are suitable for domes- 
tieation in France. Accordingly, iu their spacious gardens 
herds of graceful animals roam naturally, fish and water- 
birds have pleasant streams and lakes wherein lo live, goats 
have the i*ouky peaks they lovo for a hahilulion— in short, 
the habits of each kind arc fully studied, and tho visitor 
has none of the painful feeling wliich caged lions and tigers 
K(4dom fail to produce. To keep an animal in a caged 
unhappiness would be foreign to the. aim of the society; 
no moro restraint than is absolutely necessary is therefore 
allowed. The wiirlc of Isidore Geoffroy St. Ililuire, setting 
birth tho principles of “ Domestication of Useful Animals,” 
came out in 1854, and is still an exceedingly interesting 
and practically useful hook. He was frequently experi¬ 
menting on new foods formed of the Ilesh of various animals 
from tho gardens, and was one of the most ardent advo¬ 
cates of lioi'se-llcsU as a wholesome ineatr, and one which 
was available for reducing the price of moat lo the poor. 
He did not succci-d in altogether overcoming the prejudice 
against tho food, finding it much easier to gt*t w<*ll-to-do 
sensible persons to eat it than those to whom, were it 
not for tho violent prejudice, engendered of ignorance, it 
would be of inestinmhle serviee. Yet many horse-butchers 
start<‘d, and still tlourisli in Paris. His “llistoire Gcuerale 
dea Regnos Organlquea,” begun in 1852, ho did not live lo 
finisli. 

GEOGRAPHY, according to ilic simple derivation of 
tlie w<jrd, means a descriplion of the cnrlli. Practically, 
however, it is limited to a description of the earth ns an 
inhabited woild—first, as a member of the solar Hy'stem; 
fieeundly, as mnrk(*d out and influenced by natural causes; 
and thirdly, as split up into artificial divisions by its 
iuliahitants. To that branch of geography which deals 
with the earth as a member of the solar system, the 
term inalliemutical or astronomical g(*figraphy is given. It 
cmhraees an account of its constitution and motions ns a 
planet, and tho cfl'ecta produced thereby on the welfare of 
man; of tho instruments and calculations noecKsai’v for 
tho purpose of talung advanljige <)f these effects for prac¬ 
tical purposes; and of the mean.s and methods of keeping 
a permanent record of the ifsults thus obtained, or tho 
constniction of charts and maps. 

Physical geography covers the second branch. It 
describes the earth ns it is divided by natural barriers 
of sea, river, mountain, plain, or valley; it groups the 
various organic families inhabiting the surface according 
to iialnml distinetloiiH, without reference to political or 
liistorical divisions. It embraces instruction in snflicient 
astronomy, geology, mineralogy, ciiemistry, and physics to 
explain the mure general processus affecting the consti¬ 
tution of tlie earth, and enough of botany, zoology, and 
ethnology to understand the relationship of the vnrions 
living urganlsms. 

The tiiird braneh is known as political geogiaphv, and 
gives an account of tho arbitrary separation of the world 
into continents, empires, status, cities, oceans, sens, and 
other convenient divisions. It includes a description of 
their extent, population, government, commerce, mnnu- 
facltiros, rcHourees, and langnnge, 

Herodotus, the father of history, is likewise tho father 
of geography. liis gcograjihicai (1o..eriptions are short 
and goiicral, but ahv.iys clear, and huHioUiit to show how 
far the pliysical pee.uliarilius of cacli eoimtry iufiuonccd 
the changes and events which he had undertaken lo com- 
muiuorute. Eratoalhcnos availed himself of astronomical 



GEOGRAPIir. 


232 


GEOLOGY. 


jivaUH for dctiTinininK Iho poKition of places on the earth's 
suifucc. After the writings of Tolybras and the travels 
of Posidonius, Struhn, a native of Asia Elinor, who wrote 
in the time of Augustus and Tiherius, undertook to iiicor- 
jioratc in one work those scattered materials, and to add 
the infoimation which ho liod acquired in his own travels. 
The work so produced is ono of tiie most valujib^e books 
left to us by the ancients, AVliilc the geography of Strabo 
was cxti'nsively used all «)ver tiift Koinan woild, tlie aslro- 
noinlenl sclioolof Alcxumlria continued collecting materials 
for the purpose of completing ami perfecting tlie system 
of geograjiliy framed Ijy KratoslJiencs. These coUeetious 
enaided J’tolt iny to form his g<‘ogra]>hy, which is hardly 
anything more than a catalogue of places according to 
their chtimated or determined gi'ogiajdiieal position, hut 
contains mneli vahiahle infonnalion. 

'J'hn tinwnfjill of the Eomaii Empire sndd(Mily extinguished 
all soienllfie leseareh. Geography, which shared llio fate 
of the otlier sciems'S, was, however, revived s<»oncr than 
ti)c rest, ami llie circumstance which led to this was the 
travels of tlie V^cnotian, Marco Polo, in tlie foui’toentli 
century. Tliese travels were full of ctnions delails, ])ut 
tliev gave rise to verv erroneous notions eone.i‘rnin" the 
position and longitudes t»f places in Asia, After the dis¬ 
covery of Ameriwi l)y Columbus at the end of tlie fifteenlli 
<*fntury, geographers weie employed in discovering the 
exiensive coasts of that continent, and the countries and 
islands lying along it, and in inserting tliese new diseoverJes 
in their maps, according to such determinations of posi¬ 
tions us they could obtain. Within thirty years of the 
dale of the first voyage of Cohimims, the whole coast of 
America, from Greeiilnnd to Cape florn, had hoen explored, 
the Pacific Ocean hud lieen navigated, the world eircum- 
luivigated by Magellan, the coasts of Eastern Atrica, 
Arabia, Persia, and Imlta had lieen visited by the Portu¬ 
guese, and numeruuK islands in the J ndinn Ocean diKcoveri'd. 
The expeditions of Frobisher and Willoughby in i55o and 
157G, of Hudson in l(i07, and liallin in lOlfJ, greatly 
enlarged the knowledge of tlic Arctic regions. The sprcuil 
of knowledge gave birtii to the lahuurs of the historical 
g<‘ogi’npliers of the sevenleeiilli eeiitury, such ns Gliardiu, 
Sliaw, l*ococke, and Cliandler—men who eoml)ined a know¬ 
ledge of antiquity aiul history with tlie requisite qualities 
of travellers. These travels greatly eoiitiihuteil to the 
improvement of geography as a science, thoiigli it was 
still in a very imperfect state. It had never been a sub¬ 
ject of investigation, Jiow far tin* pliysieul <-baracter of a 
I’ountry was favourable or adveise to tlie civilization of its 
iuliabilaiilH. This has now' in a gr(>at degree been cH'ccted 
by the naturalists and other men of science who, dining 
tlie lust and thii present century, have visited m^arly every 
jiart of the globe. In the seventeenth century the Dutch 
travellers, Tasman and Van Diemen, discovered tlic Aus¬ 
tralasian islands, and in the next century Captain Cook 
explored Mew Zealand and many of the Polynesian islands. 
The attention of travellers Ii.as in recent years been given to, 
and great progress has bwn made in, exjiloring the interior 
of the great continents, <'.s]H*cially those of Africa and 
Australia. We may mention among the explorers cif tlio 
former the names of Prucc, Pink, Lander, lUirt(»n, Speke, 
Livingstone, linker, Cameron, and Shinlcy; of the latter, 
Stnrt, Eyre, tho brotlicrs Gregory, lliiike, AVills, and 
MT)o‘.iall Stuart. P»y their labours our knowledge of llio 
various countries explored is rendered jirecise and certain, 
and all tho natural scionecs rendered more coiiijdclc and 
useful. The ambition of many explorers of the. nineteenth 
eimturylias been excited to attempts to pierce the mystery 
of tho frozen oceans in Arctic and Antarctic regions, and 
though numerous discoveries have been made, there still 
remains a wide field for enterprise in that direction. 

Tlio importance which geography as a science has 
attained to tho formation of g<‘ographical societies. 


The first was established at Paris in 1821, and the second 
at London in 1H30, called the Royal Goographical Society. 
This Kociety ]niblishcs annually a volnmo of Transaction*^ 
containing tiie naiTativcs voluntarily contributed by dis- 
tingnished travellers, analyses of new geogi’nplucjil works, 
and the records of expcdillons sent out by tho society. 
Huiiierous otlicr geographical societies have been fomed: 
both iu this country and uhruml, W'hich, aided i>y tho 
encouragement aflbrded by Iho governments of difforenfc 
countries to plans of exploration, have given a great 
Impetus to modern discovery, rapidly diffused the infor¬ 
mation collected by travellers relating to the most distant 
regions, and dispelled tiie fallacies which had hitherto 
obscured the scienec. 

GEOLOGY. A. iNTinnxic ToitY. — 1. DeJimtUm .— 
Geology (from the Or. r//", the cartli; and lotjos, a dis¬ 
course) may he dciiiicd as tin* history of tho earth in jiast 
times, and of tlioso clinngos in the organic and inorganic 
worlds hv wJiich It lia.s become wliat it is. Phvbical geo- 
graphy tells ns of the present fcalures of the surhice of tho 
earlh, of tlie distribution of land and water, of tho varia¬ 
tions ill climate, and of tlie present range of plants and ani¬ 
mals. Tliese two sciences are closely allied, since the oiio 
deals uilh the pa.st and tho other with the present history 
of the earth; and tlicy may conveniently he grouped to- 
gether tinder th<^ heail of Phjisioffrupkff^ or the seienco 
which includes the liistory of tho present surface of onr 
2 >Ianet and of those elianges by which it has arrived at Its 
lirescnt state. 

2. The. (ieoloffical Method .—Tlie ancient history of 
the carlli is based upon a strict induction, in whieli it is 
assumed that like causes have ulways produced likcelleets. 
A conglomerate, for example, is recognized os a petrified 
sliingle-bank, because Its rounded pcbblos am identical with 
those on the margin of tlio sea or in tho bed of the river; 
and the sandstones and clays are known to have been de¬ 
posited ns sandbanks and mudhaiiks, because their con- 
stllueiit particle.s arc the same as those of sand and mud. 
The limestones, loo, are proved to have been aecninulatrd 
by the plants and animals living under water, and for tho 
most part in the m-u, hceauso they are built up of frag¬ 
ments of shells, corals, aiuKthe like, similar to those of tlio 
creature.^ now inhabiting the margins and depths <>f tlie sea, 
or building up coral reefs wiLlihi tho tropic.s, 'J’lic re¬ 
mains of fossil marine creatures found in situ ujion tho 
land imply that tho sea once occujiiod the area in wliich 
tlicy occur, ami wben they are found at various heights— 
nt 800(1 feet in the Pyrenees, 10,000 in tho Alps, 1.S,000 
ill the Andes, and 18,000 in the Himalayas—4t follows 
that there have been comspoinliiig changes in the relation 
of sea and land in these regions. 'J'hus wo realize that 
largo tracts of dry land have been formed beneath tho 
sen, and that tho ^uescnl geograjdiical conditions are the 
result of a long series of elianges reaching hack to a re¬ 
mote geological past. The fossils, too, in the rock.s (the 
term includes soil, clay, and Blind, ns well as what is moro 
generally uiider.stond by it) pnivo tliut there have been 
changes in the organic world os great os those in geography, 
ami lay bi'forc us a wondrous procession of ancient forms 
of life, the real' of which is taken by llioso now on the 
earth. It is tho province of the gwdogist to record the 
gcogiapliiciil clifingc.s, and to restore the face of nature as 
far us may he in the successive geological periods by means 
of an appeal to living plants iind animals. In like manner, 
toe, the stmly of tbo products of modem volcanoes offerH 
the clue to (he liistory of the igneou.s rocks, and tho inter¬ 
lacing crystals iu tho lava onablu us to understand the 
conditions under which the largely crystalline granites have 
slowly cooled from a molten state. From the exainhiatioii 
of the effect of heat in the fusion of particles in an over- 
burnt brick or in chalk zmdted under pressure, and the 
roorrangement of their constituents in the crystalline state,. 
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tlui ppolugist is led to dibCOMT tbccliati^os by winch rocks 
oiiginally fra^nnentary have been converted into luorc or 
loss cvystalUuo gneisses, nuca-schists, Htatnary marbles, 
and the likt^ For the arcuinulalion of l•ll«rlilOU8 Ibick- 
ncHScs of rock a long lapsn of ages is necessary, as well jis 
for those changes in llio organic world w’liich allow uh 1<» 
n^c the fossils as the fignres on the dial of a clock. It 
is necessary because accumulations of sediment ans now 
fonued very slowly, and organic ebango without the inter¬ 
vention of inaii is so slow as to defy observUion. If, then, 
the infinitude of Sjiace has Is'cn revealed to us by llio 
astronomer, so has the enormous liuiatluii of lime past 
been dcmonstratcil by the geologist. 

3. The Three tSchools of Geological Thomjhi. —T>y the 
:t])])lic.all<jn of principles such as these the ancient history 
<»f the earth has been interpreted by uii appeal to existing 
forces without any interference of a inirucuions power w ith 
liie ojKTution of known law’s. Have these forces varied in 
intensity? Are tlie cnorinims revolutions which the geolo¬ 
gist recognizes in the rocks to be measured by the abnost 
iinperceptilile rate of change observed in existing nature? 
Or have we, as Professta* Ihixley happily puts it, “an 
unlimited hank of ftjrce” to draw ujion at> well as “ an un¬ 
limited bank of time?” The consideration of these points 
Irads us to the exnininatioH of the three schools of geo¬ 
logical thouglit—the Catastrophic, th(! llnifonnitarian, and 
tJic Kvolntif/nar}'. 

The first of these ascribes geological phenomena “to 
the operation of forces dilVerent in tlieir nature, or im¬ 
measurably difllTcnt in their ]M>\ver, from timse that we see 
in netbm in the nuiverbc.” Tlie doctrine of the violent 
upheaval of niountaiii'^, of tluj sudden dt’pressum of con¬ 
tinents, of universal catac.lysjus, and the like, is catas¬ 
trophic. The Mosaic, tlio Hindu, and the ]Cgy)>tian 
cosmogonies may also he quoted as examples, as well as 
that of the Stoics. This method of aecouiiting-for geo¬ 
logical phenomena was almost universal in the sixteenth, 
hcvontecnlh, and eighteenth centuries, and among the most 
eminent of its exponents in modern timi*smay be reckoned 
Humboldt, Cuvier, Klic de Beaumont, Sedgwick, and 
Murcliison. 

The second, ortho Hniformitarian, is the d(»etrine, of 
IluUon and of Lyell, by which all phenomena in the 
])ust history of the earth are ascribed to forces identical 
with, and not more energetic tJ)an, those now active on 
tlie face of the earth. From this point of view the forces 
which are now operating so slowly ns almost to escape 
observation «aru adequate to produce tiio most stupendous 
geological results in unlimited time. Things have remained 
during the remote past very much ns they liave bexm during 
the last 3000 or 4000 years, JUid the equilibrium of nature 
lias not been destroyed allbough local changes have taken 
]>lacc. According to Hutton ‘*tbero is no evidence of u 
iMigiinung—no prospect of an end.” Acct>rding to I.yell, 
“ to asHuine that the evidence of the beginning or end of 
so vast a scheme (os that of nature) lies w ithin the scope 
of our plillosopluc^il inquiries, or even of our speculations, 
appears to bo inconsistent with a just estimate of the 
relations w hich subsist between the finite ])owers of man 
and the attributes of nn infinite and eternal Being.” There 
can be no doubt that this doctrine has been mainly instru- 
mentid in raising geology to the rank of a science, and that 
the hiw of rigid induction which it inenleatos has led to 
most important rcMiUs. Our experieuee, however, of the 
last few thousand years is far loo small to allow of a 
sweeping geiiurulizatlon as to what has been during the 
immeasurable past. We have no right to assume from tho 
present cquiUbrlum of nature that the forces in operation 
in tlie past were not moro intense In their operation tlmu 
they are now’. 

The third doctrine is that of Evolution, founded by 
Kant, and which ranks among its followers sucli men os 


Tyndall, SpenriT, Thomson, Darwin, and Huxley. Kant 
applies his views to the earth liy an ap()cal to tlie gradual 
changes now’ taking place by earthquakes, by innrino and 
frcbh-waler ueLiuu, by Ibe winds uml fiuats, and by tho 
operations of man —antu-.i])uting tbo method of llnttuu 
w) far as Ibc knowledge of bis day would allow. “ Kant,” 
writes Huxley, “pietunis to binihelf the universe as onco 
nn infinite expansion of formless and diffused matter. At 
ono point of this he suppose^ a single centre of uttrac.liou 
set u]i, and liy strict deductions from admitted dynamical 
prineijiles shows how this must result in tlie development 
of a ])rodigious central body surrounded by systems of 
solar and planetary worlds in all stages of development. 
In \uid language li" dej>icts the great wurld-muelstrouj 
widening the maigins of its jirodigious eddy in the slow 
progiess of millions of .'iges, grailuully reclaiming moro 
and more of tho molecular wu.ste, au(l converting ehuos 
into co.smos. But wind, is gained at the margin is lost in 
the Centre; the aUiuetioiis of the central systems bring 
their constituents together, which then by the heat evolved 
are ronverted onco more into moleiailar c.liaos. Thus the 
worlds that are, lie lieLwccn Ibo ruins of the worlds that 
bn\e been and the chaotic materials of the worlds tliat 
shall he; and in spite of ull waste and destruction Cosmos 
is extending Ins borders at tho expense of Chaos.” 

The evoliilionist fully recognizes, on the one hand, tho 
uiiiformltaiian doctrine of tlie operation of known causes 
in tlmu past pra<'lieuny unlimited, and on tho other tho 
gn*:iter intensity of forces in past time insisted upon by 
the eatastro}>]nsts, rejecting tlie arbitrary limitations of 
I the one, ami tlie equally .arbitrary ussuinjitimis of theothex*. 
H\ohdion is the only h>{iol]n‘s]s whieli will explain all tho 
faets with which the geologist has to deal in Ids study of 
tlm ' arth. 

'I’hc study of the cartli falls naturally into four great 
divi.sifiiis:— Structural and Jjynaunc.al GeoUufy^ relating 
to btiucture and to those forces by which Ktrueturo lias 
been produced; Stratiyrniihival relating to tho 

classilicatlon and distribution of the rocks on tho present 
surface; J'ahrtmlolot/y, or tho history of life on the 
earth duringihu successive periods; and Applied Geology^ 
or its practical application to engineering, mining, and 
other :u’ts. 

B. iSTKUrTUUAl, AM) DYNAMICAL GkOLOGT. — TIlO 
earth is a flattened spheroid, wdlh a polar diameter of 78Dt)*5 
and an equatorial of 7fi2C*C48 miles, its mass being kept 
together by gravitation, and its equatorial bulging being 
caused by centrifugal force. The equator also is not a 
true circle, butnn ellipse, witli one dimuetcr2 miles longer 
than the other. The crust of the earth, or that part which 
i.s open to our direct observation, is a mere film covering 
the great mass of the globe, the structure and history of 
wliivli as a whole can only ho ascertained by an examination 
of its temperature and density, and by Us comparison with 
the heavenly bodies, its fellow-wanderers in space. 

1. The Temperature and Density of the hearth. —The 
existcuco of volcanoes and hot springs testifies to tho 
heated condition of the areas from which the heated sub¬ 
stances come, and the increase of temperature univcr&dly 
observed in descending into deep mines proves that it is 
j not local, but tliat there is a sleudy flow of beat towards 
tlie surface. In some mines the rise is one degree per 
40 feet, and in others one degree jier 70 feet. According 
to Lyell the increase of one degree per every Cfi feet of 
descent would bo suflicient to boil water at n deptli of 2, 
and to melt iron at a deplli of 34 jnile.‘«. Below this the 
heat would bo sufficient to fuse all known substances 
under ordinary atmospheric pressure. It docs not, how¬ 
ever, follow that the solid crust of the earth is liootlug on 
a zone of fluid matter, because of the enormous pressure of 
tho rocks. It has bw'u proved experiinontally that tho 
mcltiiig-poiiit of some substances, such as iron, is raised 
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prcssnm Tlie pressure ol 30 or 40 miles of rock 
itiiisl bo very ffroat, and unless we know the relation of the 
lioat to the pressure wo cannot bo sure of Hut (>xistcnco of 
n fluid zone. If the pressure preponderate, ns Scropts eon- 
jecturcs, the earth may be solid to the very centre, and 
if the pressure be relieved at any one point deep below 
the surface the boated matter may at onec become fluid. 
It follows, therefore, lhab the outpourhit; of lava from 
volciuiocs throws no li^ht upon (ho thickness of the 
solid portion of the earth. Aee<jrdin‘' to Hopkins tlio 
phenomena of procession and nntntiun imply that tho 
«arth is solid to a depth of from 800 to 1000 miles; while 
Thomson, ar^^uing from the same ])i‘C!uises, coaeludcs that 
the earth as a whole must be far more rigid than glass or 
steel, and that the inteiior must bo many times inoro 
ngid (bail tlic upper crust. TIuj amount of he.at lost by 
the earth is csliinatecl by Mallet, at an amount, sufficient to 
melt 777 cubic miles of ice per annum, and this is derived 
from flic interior partly by condnclion tlirough tlic npjier 
atmta, and partly by convection by means of volcnanoes and 
hot springs. Nor is tlierc any source from which tlii.s lu'at 
can be restored to the earth, wliuh is universally regarded 
by the pbysieisls as a cooling body, passing from an in¬ 
tensely hoatt'd towards a cold state. It will therefore follow 
that hi tho past tho c.arth was hotter than it is now, and in 
the remote gcologieul past very much hotter; and it will 
further follow that when there was more energy h\ tlic earth 
the reaction of the enortnou.sly heated inlerior on tho sur¬ 
face was far greater, and mode itself felt hy swifter changi's 
of tho BUi'faco than at the ]>re8ent day. From tins lino of 
jnquii*y wo may conclude tliat them w’as a time when tho 
earth w’us molten at the surface, and surrounded by a fiery 
atmosphere of elements vaporizable at high temperatures. 

Tlio conclusion that the earth was formerly more in¬ 
tensely heated than it ks now is strongly c-onfirined by the 
flvidenco offered by its specific gravity ns compared with 
that of the rocks and minerals wliich appear at the surface. 

Tho specific gravity of tlie earth, ... 6*6 

Bocks fomiing cnist,.2*6 

Sllieions or acid rocks,....... 2*G5 

Basic rocks,.2'tt5 

Forged iron.7*78 

Oast gold,.19*268 

Platina,.22 *09 

Iridium, . ..23*00 

The high specific gravity of (be eartb as a whole, more 
Ibaii twice us high as tho average of the rocks composing 
its crust, can only bo explained by the presence of the heavy 
metals, and probably also of the heavy bases in its interior; 
and it may be concluded,with Danbrde, Duroclicr, aud Haugli- 
ton, that beneath the crust tlic materials are arranged 
according to their specific gravities. Tlioy could not, how¬ 
ever, have been so orranged unless they had been suflicieiitly 
heated to allow cf freo motion among their constituent 
atoms. Tims from tho consideration of the specific gravity 
of the earth wo obtain testimony tending in the s.imo 
direction ns that based on its present temperatnre ns (oits 
former intensely heated state. This arrangement, however, 
has been profoundly affected by tlic cireulation of water, 
by which some of the hc,avy elemtiilti—iron, for example— 
have been widely distributed, as well as by vai ious clu'inical 
reactions, by which they have been rendered soluble and 
transportable to points w'itbin our rc.aeli. 

2. lUlation of the Karlh to the Hcmrnhf Bodies.^ 
Tho comparisoTi of the earth with its fellow-wanderers in 
space carries the argument ns to its original conditioii a sbigo 
further. Tim sun, stars, plauet.H, the moon, tho meteorites, 
and the ncbulco arc linked to tlni earth by the bond of an 
identity of elements. In the great centre of our system 
the photosphere, or zone of solid heated particles, is sur¬ 
rounded by a solar atmosphere of cooler gases, in which 


the elements arc arranged according to their specific gravi- 
ties. Hydrogen is tho highest; tlien comes magncRinin, 
calcium, and sodium; and below these iron, nickel, man¬ 
ganese, eliromiinn, cobalt, barium, cupper, zinc, titanium, 
aluminium. AVith one exception all the solar Glemeuts 
are ideutfenl with those fouml in the earth, and the princi¬ 
pal physical difioreuceH between the sun and the earth are 
mainly that the former i.s larger aud hotter than the latter. 
The stars, too, are revealed by the same delicate test of 
spectrum analysis to be suns composed of the same elements 
ns the e.artb. In Aldebaran, according to Huggins, arc 
hydrogen, sndiiim, magnesium, calcium, iron, antimony, 
mercury, bismuth, and tellurium; in Sirius, sodiubi, mag¬ 
nesium, and hydrogen. 

The planets are bodies in various stages of cooling. In 
Mars, the only planet whoso true surface can bo studicit, 
the conditions of life are similar to those on the earth. 
The rescarchi!.s of Professor Phillips and otbors prove that 
its surface is occupied by sea and land, and is subject to 
the same cllmatal laws as our own jdanet. As the "winter 
comes on the snows gradually extend towards the equator, 
until they cover un area round the poles as far ns the 
4.5th parallel of latitude with a sinning mantle of white. 
When the spring comes they retreat again, until at mid¬ 
summer they fonu an arctic hairier niaching 19° round 
the poles. Mars therefore has polar, temperate, and equa¬ 
torial regions like our own, and so far as relates to summer 
and winter, heat and cold, and atmos[dieric conditions gen¬ 
erally, it is ns well fitted for tlic niaiuteunnce of life as (ho 
earth. Its outer crust, too, may bo inferred to bo largely 
eompose<l of uqneous strata, the product of the erosion of 
the land by seas, lakes,and rivers; and its interior isundoubt- 
edly in a heated condition, since, were it not for an internal 
store of energy similar to that on the earth, the cold on 
its surface would bo too inteusc to allow of the observeit 
change.” of climate so strictly analogous to our own. TIic^ 
rest of the planets have their Inn; surface e.oncealed by an 
envelope of cloud, tho existence of which implies an in¬ 
ternal heated condition. They have also been shown by 
Seccld and Jansen to possess atmospheres charged with 
iiqueouK vapour. 

The moon and the meteorites present us with exfra- 
tcn*estrinl bodies in a slate of extreme cold. 

The moon, without uii atmosphere, lifeless and cold to 
its very centre, presents the most stupemlous volcanic cones 
aud rifts on the surface next to the earth, whicli show that 
in the past she possessed a slum of internal energy whicli 
has been lost, us well as elastic giLscs and imprisoned 
water in her interior, of wliich now there is no trace. 
From the identity of the results of lunar with terrestrial 
volcanic activity, it may also be inferred that tho igneous 
rocks in the moon are the same as those in the earth. 

Tho meteorites, intensely cold in space, only become in¬ 
candescent when they strike into the earth’s atmosphere. 
They are composed of the same elements as those of our 
earth, some twenty-seveu in number, variously combined, 
and characterized by tlic extreme rarity of oxygen—some 
being masses of nickeliferous iron, others of nickeliferous 
iron with stony grains, and others of various substances 
without iron. Their crystalline structure is evidently duo 
to their original molten condition. Those containing 
olivine and nlumhia arc taken by Meunierto be tho oquiva- 
lents of llie heavy basic rocks, and those fonned of nickel- 
iferoufi iron are coiiKidcred by Tiiomson and Haugbton to 
illustrate the uiioxidtzed interior of the earth—composed of 
heavy metals. This latter conclusion Is Btrengtheued by 
the fact that the heavy metals uro accidental in their occur¬ 
rence botli iu tlieKtratifi(‘d and crystalline rocks in the earth, 
and can bo traced homo to neither, from winch it follows 
that tho original lioino must be in the inlerior of the onrtli. 

We may conclude from nil (he.Ho facts that matter is 
the same iu kind throughout tho universe, but at various 
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tcmpemturea—fiery in the comets, nebula), sun, ami stars; 
cooling in the planets; and cold in the moon and the mcteor«- 
ites. The earth is now bluwly cooling down, as it swings 
iu spirals towards the snn. It passed pn>bably from tJio 
condition of a nebula into u fiery Kun-liko stage, from that 
into Us present liahitahlo condition, and is incvital)ly tend¬ 
ing towards tho cold and lifeless state of the moon and of 
the meteorites. It will ultimately bo swallowed up by 
tho sun. As the snn stage of its life drew to a close, but 
while it still remained molten at the surface, its atmosphere, 
according to David Forbes, was probably cutnjKiscd (1) of 
a zone of steam and dense vapours of componnds volatile :it 
high tempcviiture, in wliich salt (chloride of sodium) would 
abound; (2) of a zone of cai’honic acid gas; (.‘5) of oxygtm 
iuid iiitrog<*n. As the cooling went on the chloride of 
sodium vapour wonld condense into a hiycr of sidt 10 feet 
thick over the whole globe. The Bh'aTii, too, w'onld coii- 
<lcnsc, and w’ntGr collect in the hicqinilltics of ihe surface 
and form oceans, salt from the very beginning. Then first 
Jirose tlio gi’cat contest on the surface of llie caith which 
lias continued every since, between fire and water, lire 
or eartli-hcat building up the land and lifting It up above 
the diisli of tbo waves; water, as rain, rivers, sea, frost, and 
snow, ever striving to v<*ducc it to one unifiirm dead level 
in-ar low-water mark. Out of this contest have sprung all 
the diversity of carth-sculpturc, and the vjir)’iiig relations 
of sea and land. 

3. The Conxtltnth n q /*the Eartli'x —The earlli^s 

crust, or that portion of the earth which is open to our 
observaliun, is compobi-d of rocks wlilcli are divisible into 
three well-defined groups;—(1) The Crif»talliiie^ or thoso 
built up of cryj I als which are the result of cooling from a 
state of igneous or aqueo-igneons fusion, such os lava and 
granite. In this the glassy rucks, such as obsidian, arc 
included. I'licso arc uiisli'atined, i.c. not found in iuyiM's, 
and arc without fossils. (2) I'he l''rafjmculal^ or those 
which liavo been Imilt up of fragments ttmi by the sea, 
lain, rivers, frost, snow, and wind fiorn pre-existing rocks, 
such as oongloincratc, sandstone, chiy, or accuiuulated 
within the tissues of plants mid animals, such u.s coal and 
limestone. To this division also belong the volcanic agglo¬ 
merates, or angular materials piled round volcanoes, uiid 
volcanic ashes and dnst Theso rocks oi'o for the most 
part deposited by water, and are stratified and fossillferous. 
(3) Tho Fragmento-crysiallitie^ or those rocks originally 
composed of fragments whicli have assumed more or less 
Ibo crystalllncstato by the combined action of heat and water, 
such as mica-schist and statuary marble. They arc also 
termed aqueo-igneous or mctamurphic, uml aro uufossil- 
iferous in proportion to the amount of change undergone. 

4. The Igntoui Crysialline RocIcb, —The products of 
modem volcanoes vary in mineral character from the glassy 
obsidian and lava, in which tho crystalline structui'c is ni- 
presented by little needle-shaped crystals (Plate I. figs. 1, 2), 
to tho coarsely crystalline structure whicli is to he seen in 
some of the more atony lavas (fig. 3). This difTcrence is 
due to the varying rate of cooliug and to tho nmouuL of 
pressure. If tho cooling has been swift the crystals will 
be small, if it ho slow they will be proportionally lai'ge. A 
gradual passiigc may bo traced from the glassy rock at the 
isurfoco to tho largely crystalline rocks whieh have been 
formed at great depth below (t.c. Plutonic), such as granite 
(fig, 4), composed of quartz, felspar, and mica, iu which 
tho glass-Ciivities in tho component crystals testify to tli 
lieat, and tho water-cavilics to the presence of water. The 
igneous ciy'Stallino roeks are divided into two well-deliued 
groups by their chemical composition and their densities. 

(1) The acid group^ characterized by the high pi rcent- 
Ago of silica, and their poverty in iron, lime, niugiu*sia, nnd 

soda, nnd by their specific gravity ranging from 2‘1 to 2*7. 
To it belong obsidian (Plato I. tig. 1), }(itclistoiie (fig. 2), 
trachyte, pumice, gianlh* (fig. 1). 


(2) Tho basic group, characterized by the poverty in silica 
and richness in the bases ” limo, magnesia, soda, and in 
iron, and having n specific gi’avity ranging from 2*8 to 
3*2. It includes the lavas, basalts (fig. 3), greenstones, 
diorites, dolcritcs, &c* This difTeronco between tho two 
groups <if rocks is accounted for by Durocher and others, 
on the hypothesis that they consolidated from two distinct 
magmas as incapable of mingling ns water with oil. The 
lighter or uppermost was the first to consolidate in the 
cooling globe, nnd hence the abundance of tbc acid rucks, 
nnd move especially granite iu association with the oldt'st 
rocks (Archaian), and their rarity in existing volcanoes; while 
the heavier, or tho basic, found its way to the snrfaco 
through the liKSiircs formed in the cooling granite at a later 
time, and is now*^ predominant among vokuinic products. 
The acid roeks occur in Britain (see Map), mainly in tho 
western parts and in the lliglilauds of Scotland, while the 
basic arc found also to traverse tho Primary strata iu 
Scotland, Dnriuvm, and Northumberland, and in Middle 
England. In the Tertiary period the island of Mull was 
tho base of an enormous Miui;ene volcano, and ihe district 
of Antrim was overwhelmed by a vast sheet of lava in 
Miocene times. 

5. The Fragmental Itocks (see Map).—The frag¬ 
mental rocks consist of (1) the nrenaceoui^ or those of 
tho sea-shore (T.at. arena') \ (2) the argillaceout^ or tho 
clays (Lat. argilla)\ (,3) tho organic, or those composed 
of tho friiginents of plants and animals; und (4) the 
breccias, or thoso composed of angular fragments im¬ 
bedded iu a natural cement. 

(1) Tho arenaceous rocks arc the shingle-banks, graveds, 
and sandbanks of marine nnd frcsh-w’ater origin. These 
eotnpacted together form conglomerates or pudding-stones 
and sandstones, in tho latter of which silica is so abun¬ 
dant that this division is termed silicious by Lyoll. The 
sandstone, if tho com]ioneni grains are large, is termed a 
grit; and if mica, carbonate of lime, or other striking ad¬ 
vent ilious element bo present, micaceous, calcareous, &c. 
The pebbles in the conglomerates are generally cemented 
togelhi.T either by carbonate of lime nnd magnesia or by 
silica, nnd sometimes by^ ptToxido of iron. 

(2) The argillaceous rocks aro composed of tho more 
finely divided mud in which silicate of alumina Is jiresent. 
To this is duo the peculiar earthy smell when elny is 
brcallied upon. Kaolin, or the porcelain clay of China, 
consists of 71*1.5 parts of silica, 1.5*8C of alumina, 1*92 
of lime, und fi’73 of w.atcr. Wlien the clays have been 
subjected to the pressure of the rocks above, parallel to the 
planes of deposition, they hrcnfnc laminated, and nro 
termed shales. If, however, tho pressure has been ap])lied 
to clays in directions bearing no relation to tho stratifica¬ 
tion, in such n manner as to flatten out tho ronnded par¬ 
ticles, or to cause the particles to be rearranged with the lung 
axes parallel, nnd thus to produce slaty cleavage, they aio 
termed sliifes (figs, ft, 6). 

(3) The o/*^«nio rocks arc—calcai*cou8, silicious, or hydro- 
carbonic. The calcareous or limestone series is composed 
of carbonate of lime secreted by tho Mollnsca, Coral-zoo¬ 
phytes, the Kebinodennatn, the Foraminifera, Sponges, and 
the Nullipores, and generally compacted together by subse¬ 
quent inliltralion. This is illustrated by the sections of 
the chalk (fig. 7), in which the Gloliigerina, ii foramiiiifer 
found in all the deep seas, is seen surroiiuded by frag¬ 
ments of other organisms and imbedded in hardened calca¬ 
reous mud. Sometimes the rock is fonned of little rounded 
spheres like the roe of fishes (fig. 8), and is termed ooUtic, 
(Gr. oon, roe). Tliis slructurc is developed only in coral 
reefs, and is formed of successive Inyers of earboimte of limo 
dojuisited round ii ceutre formed of a fragment of shell or 
coral, &c., which happened to he on the shore between tides. 

Tho magnesian limestones (lig. 9) nnd the gj'pseous rocks 
are also ei.tsscd with the calcareous division. 
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TliiJ hilu‘.i«»u8 skeletons of the diutomN in the vegetable 
kingdom, of the JVIycIstincic in the njilinal kingdom, 
ahiindaDt in 8t:a water, und morr pai'ticulaiJy in Munt; areas 
ill the deep seas, and of Spouf^eH, are the principal souires 
of the Kiliciuiiu organic rocks, Tlio two former eonutiinlo 
the )>oliHhiiig powder of Tripoli and the diatoinical earth 
or mountain meal," and thn latter lias also euiitribiUod 
largely to the formation of flint in the Chalk, and the 
eh(Tt in the Liincsloin*. 

The peat-bogs, lignites, exials, and autliracites form the 
group ebarnelerizeil by /<i/dro rrt/V«n<v, und are iiminly tlie 
resnllH «)f vegetation. The jieat-bugsare accumulated mainly 
by the action of mosses, among whicli spliaguum is domi¬ 
nant ; liic lignites, by llie partial alteration of buried forests. 
Tlie coal is nn ac-ciminlation upon tbe aindent surface of the 
land of a dense growth of \egctatiou, in which gigantic club 
mosses were dominant, und from it the steum coal forms 
an c.i\v transition to the anthracite, and thnl again leads 
towards jjlumbago or graphite and to the diamond, hotli 
forms of jjiirc carbon. 

'i'iu! ri'sinous element in the Mazing coals is dm* to tlie 
resin seereti'd by the spores of (lie club-mosses and fi-rns, 
ns well .as to that in tlm cells of the ^urious conifers in the 
Curhoniferoiis ftirests (fig. 10). 

(4) Tlio 0i‘€ccina are fonned by the weatluaing of 
angular fragments ofF the smfae<' of cliffs and steep sh)])es, 
uccumulatod at the hutiom in the hirm of u tnlus^ or of 
angular und subaiigular cJecUi thrown out on the flanks 
of u Yulenno. Somotime.s, ns in th<‘ flanks of the Mendip 
Hills in fSomerset, rhe breccia posses inscasibly into a eun- 
glomcratc. 

G. T//e Action of Il’n/cr, Frosty Tee, and Snofi\ Wind, 
and Curhomc Add on the Surface of the Earth, —Tlie 
agents by w'hich the solid rocks arc reduced to frag- 
ineuts must now be considered, and first of all llic sea. 
'rhree-ipmrtcra of the surface of the globe arc occupied 
by water, and on every shore the process of destruction is 
going on. Knell wave nets us u waterfall, and operates not 
only with the w’ater-pressure, <‘Stimatcd in a heavy gale 
on the west coast of Scotland by Stepbonfi at 6083 lbs. 
per square foot, but by tlie Slones wbieh it hurls against the 
olitT and grinds into shingle, sand, .and ultimately into mud. 
Its culling action yarics according to the hardness of the 
rui’k aud the force of the currents, sometimes being vcit 
slow, as in the case of St. MiclnacTs Mount, which has not 
been appreciably affected since the days of Diodorus Siculus 
(n.c. 0), and sometimes very swift, as on tho coasts of 
i^oifulk and Suffolk, and the Isle of Sheppey, and is con¬ 
fined to a siiort distance ulwvo high-water and helow’ low- 
water marks. Thewavesalsocarry on thework of destruction, 
when the rock is fissui ed and cavernous, by forcing air into 
tlio crcA lees out of tho reach of their direct action, and thus 
wedging down m.asHCs of rock. According to Darwin but 
litllc erosion i.s going on at u greater depth than 40 to GO 
feet in the I'acific, and but little, according to Godwin 
Austen, in tbe Itritibli Channel at the depth of 40 to 60 
fathoms. In the Straits of Dover, in the line of the pro¬ 
jected channel tunnel, the chalk bottom dow n to 36 fatliuniH 
Is bare, and a slight 01*081011 is probably going on. As the 
margin of the land is eaten away by the waves, a ]>lateau 
is fonned eloping gently from low-watir miuk, over llie 
area where the land fonnerly stood. Thebo jilaleaus of 
erosion form a narrow shelf round our shores, niid are 
sometimes depressed beneath the limits of marine attack, 
ns In that which extends down to the hundred-fathom 
line, fonning a kind of pedestal for the llritibh Isles. They 
live also fraqucntly to be seen high above the sea, forming 
a noteworthy feature in the landscape, as in the Penuiuo 
chain of liills at 1200 feet, and at Moel Tryfaen, in the 
district of Snowdon, at 1802. They also occur in the 
mass of tho roeks, ns in fig. 13, In which, along the line a a, 
an ancient Hue of cliiTd has disappeared, and the resultant 


plateau has ln-en buried beneath marine accumulations 
of a later period—the Carboniferous. The destruction of 
the cliffs by the breakers must have been very slow, and 
the depression in tills case of tbe area to the depths of tho 
sea impUi'S a considerable change in geography. The nreu- 
mulation of rocks above many hundred feet in thickness 
also must liave necupied a long tiim*. Dor the Lower Silu¬ 
rian rocks also to Jiavo been deposited in the sea, and to 
have been lifted up to form the land, must have necMled 
long ages. Such a buried hnrface of marine erosion con¬ 
stitutes a “ geological break," whieh always defines tho 
close of one p*eat life-period and the hcginuhig of another, 
as for example betw'ecn the riimarvand Secondary gmups, 
between tin* 1‘cniiian .nnd Triassic locks (fig. 23), and at 
the close of lh(' Seeomlaiy, bctweiMi the Chalk aud tho 
low'or Tertiarics (sec Rhip). 

I'lio fragments torn from the laird are distrilniiod in tho 
sea according to tlio rehi.siancc of the aurface.s, and not 
according l«i the w'eigjits—the bhinglcand sand near to tho 
eo.ast-liiie, the finer sedimeiils fnrtlier away from the 
blioro. Still fuillier out to .sea an exceedingly' slow eul- 
careous deposit is going on, fmiiK’d by vai'Ions oig.uiisms, 
extending down to a deptli of bomo 2000 fatiiojus, helow 
W’liieli fumes the red cl.-iy', resulting from the disintegration 
of W'alei-logged volcanic and ko.smic dust. These depo.sit.s 
.'ire lenticular, and are being formed simultaneously. 
View<‘d over wide areas they may he said to bo appi-oxi- 
malcly Iioriziaital, ami to const ituto “ plateaus of deposition," 
i»r in other words “ stvalu." 

The action of the sea in destroying the earth is analo¬ 
gous to tiiat of a c.arpeiitci‘'s plum* on .a piece of wood: tho 
rain, torrents, und rivers act like chisels vertie.ally. If u 
heavy show'or falls on a sloping lank formed of sand and 
jnihides it will cut a scries of pyramids, each protected at 
the a}>ex by a ])ubhle. These pyramids arc seen on an 
enoi inous scale in the Sevalik Hills la 1 lulia, and on a smaller 
scale at Botzeii in tho Tyrol, and in tlio district of Issoirc 
in Auvergne. The torrents cut deep V-slinpcd ravines for 
themselves, the bottoms of whieh are always being grouud 
away, while llie sides are gr.avitating within reach of tho 
water, iind tliey areev cr cutting their W’ay back to the water¬ 
shed. As the slope becomes mure gentle they p.ass iii.senslbly 
into the river, by wliich the work of dcstrnction is carried 
on; and the fragments, rough-hewn by tho torrent, are 
ground finer and carried aw.ay to lower levels and ulliinutcly 
delivered into the sea, where they form deltas. When the 
rucks iu'o horizontal aud compact tho torrents and tho 
rivers hollow out gorges somctliiH's as in tho case of tho 
canuiis of tho Colorado, 6U60 feet in dejith, tho water 
occupying the great portion of tho bottom. In the case of 
ordinary river-valleys, however, the river has never occupied 
tbe whole of tho valley at the same time, but has visited in 
turn every part of it, shifting its course liorizontally and 
at the same timo deepening Hs bed, and leaving behind 
patches of loam, sand, and gravel at various heights above 
its present course, the highest being tho olde-sU Tho 
fiords of Norway, the lochs of Scotland, and inlets such 
as Sydney Harbour in Australia, arc merely submerged 
ravines, which somctlnics have been widened and deojiened 
by glaciers. While, however, the rain, torrents, and rivera 
act upon the land like so many chisels, cutting gorges and 
valleys, the frost, ice, and snow act like a piece of sand¬ 
paper, rounding off tho angles and producing a rounded 
contour. Tho frost attacks the rocks directly by driving 
liomo the Icu-wedgcs into the crcviccs, aud does its gi'oatest 
amount of work on tho rocks most exposed to loss of lieat 
by radiation. Consequently the upper parts of the V in a 
ravino aio more quickly reduced to ruin than the lower, tlio 
vertical wall of a precipice becomes oblique, and tho topH 
of mountains are concerted into a wildeiness of tumbled 
blocks. Snow also docs Its work mainly by slides and 
avalanches on stoop slopes, and accumulates vast quantities 
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of di*l>ri.s in the hi;'hpr vall(*Ts; nnil "ronnd-ico,fon«in" nt. 
tlio hottum of rivers, doepeiis them hyfioating up blocks 
<»f stone, fp*.‘ivc1, ami KJind, and caiTyiiif; tliem away. Tlio 
or pv<‘at ice-rivers fed by the snow fields, 8.500 feet 
above the sea in the Alps, ami IMKH) in the. l*yn*m*es, p;rhid 
and score the rocks through which tlH‘y flow, prineipally 
by the blocks of stone wliieh an; Iiiiheddcd hi tlic inovim; 
icc. Owiiip; to this ra.spin" action tlic glacier bed is liol- 
lowed, so that the original V of tlie torrent before the 
^Iiieier occupied tlie ravine has h<*en coiiverti'd into a U, 
and all opposing rocks are rounded. The traces of glaciers 
are widely distributed through the northern licniisphcrc, 
and atlower levels and in lower latitudes than the present 
glaciers. In Itritain the rounded contours td the hills of 
Wales, the IVnnino chain, and the. Lukes, and of Seollund, 
are dm; to the work of confluent glaciers, A\hieh have; p.issed 
over hill ami dale. Sometimes tb« glaciers have ground 
liollow.s in their beds, giving rise to poeds and lakes, such 
fis Winderinere, i'tc., after their retreat. Sometimes the 
p<iols and lakes are finincd by banks of glacicr-boj’iie debris. 
Tluj cojirser materials entangled in tlie glacier nro depo'?itcd 
when the ire; melts a.s a “njoraino,'’ fir tumlilcd musses of 
gravel, stones, and sand, but the finer sediments are carried 
far awa\' down to lower levels by the glacier stream, and 
are nltiuiately deposited asslicets of clay aiidloam, such as 
those of the Kliom* and tin; llhine. Wlum, liowcver, the 
glacier Ihuvs, ns in Ihec.asc of Greeiilund, into the seu,large 
fragments of it break off and are floated by tbo currents 
away, and as they melt, the se.ratelied stones, sand, and tine 
tnud droj) to the bottom and constitute boulder (day. 

Among the agents in scenery-making the wind must 
not be omitted, by which ‘Sand dunes are formed, and the 
liardcst rocks grooved, cut, ami p(dishcd hy lla; grains of 
hand bwejit over llicin. Still less must c.'ivlionie. .'leid lie 
ignored, ever present in tin; atmosphere, and givtm ofV hy 
{inimals and plants. It attacks equ.ally the igneous, crys- j 
tallinc, and the calcareous fr.agmental rocks, docomposiug 
the fonrmr, ami carrying the latter away in solution, and 
thus forming tho 8nhterraiM‘aii water-chanmds in Ima;- 
stones or cjives; and these, losing their tops, gradually 
bceoniG ravines, euch as Millersdalo in Derbyshire, and 
ifliuddar Cliffs in Somerset. The im>clmuiea] mdiuii of rmi- 
4ilng water 1ms also its share in producing thesi; results. 

By tho operation of the above-mentioned agents dur¬ 
ing vast periods in pa.st time the pnncipal features of 
the l.andscape are funned. 'J'he inonntains uud hills, the 
volcanic excepted, are merely portions of the earth’s crust 
left Ftaiiding in relief, wdiilo tho valleys and ra\in(‘.s 
are the work of the torrents and livers, smoothed and 
rounded in glaciated regions by tin* ice. Tlic horizontal 
or gently inclined surfaces are plateaus, Tho amount of 
rock removed hy these agents is ciiormouB—no less than 
11,U00 feet aiear lUixtou (Piute IV. fig. 22), and 
feet ill the di.strict to the (;ast of Snowilon; and the 
fnaterials torn away are to he found worked over again 
into fragmental roetks of later age. 

7. The yraymeulo-t^yHialline Jiocl's ,—The fr.agmeidal 
rock.s, which have been subjected to gr(‘at heat and pw'ssuro 
in presence of water, when sunk deep beiicatli the surface, 
are always changed, and assume a stinctuitj more or less 
crystallmo, and sometimes lose their fragmental character 
altogether, Jii some, cases, according to A. Geikie, granite 
is tbo purely crystalline result of this alteration, (leiierally, 
however, the fragmental origin of llie mek has left some 
traces behind. In tlio case of the silieious inorganic roeks 
the grains of sand are sometimes cemented togcstlier or foim 
tlio centres of crystals of quartz, with hut little Iraee of 
their original rounded shapes. In the orgillnccons or clay 
rocks every change is to h<j seen, from the claystoncH into 
slato, argillites, and jasper, and into varions schists, in 
which a foliated strucluvo is developed, hy whieli tho 
constituent elements are arranged in thin folia or plates 


paiMllcl to the lines of original deposition, ns in mica-schist 
(I’lato 1. tig. 11), composed of mica and quartz; gneiss, of 
mica, quartz, and felspar; chlorite-sclnst, talc-schist, ^vc. 
In all these tho «*lements in tin; original fragnn*nt.‘d i*ocIch 
liave been irombined into various minerals, vsbieli me for tlio 
most part cr 3 "stalline. All the schists ]n'i\v uinnistakahlo 
marks of great Inter'll pressure, applied while they were in 
a pla.stle state and deep heiic.alh tlie surface, in tlnlr con¬ 
torted structure, by which they h.avc been llnown into 
folds great .and small, and compclli-d to oeenpy a much 
smaller Iiorlzontal c.\tciit than they originally occujiied 
(ligs. 11, IH). 

'I'la; organic division jirc-cnts changes analngnus to the 
above. 'I'ln; calcareous rocks gradually losi* tlieir frag¬ 
mental eliaraclcr, until they ivaeli the crystallim' state, 
witliout traces uf fossils or blralilication, as in the statu¬ 
ary marble (Plato I. flg. 12), Tho hydro-carbonic rocks 
jiass from the condition of lignite and coal into anthmeitu 
and graphite, and the devclo]micnt of diamonds repi'oscnts 
the last link in tin; .scries of chiing(\s. 

8 . Movements in the Crust, of the Knrth rntnnil hj/ 
r.arth-hiot. —The hind, its \vc havt* seen, exposed tfi tho 
ceaseless attacks of tht; various forces opemting from above, 
hy which it i.s torn away piecemeal and uUim.alely de¬ 
posited in layers of rmuments btluw the surface uf water, 
would in the long geological past h.avc been reduced to 
one dead level ladow low-water nuiik, were it nttt for 1h« 
heut-forci; which operates from below and keeps it above 
the waters. 'l‘he jiosition of tin; marine fragmental rtieks 
above tbo sea is proof that sueli olcv.ation has t.Tkcn place on 
an enormous scale. The buried land-surfaces, also, covcnal 
with Ycgetabk; matter grown on the spot, such as the coal- 
scatns and the submerged forests, show that largj; portions 
of tin* earth’s snifnec liave from tim(; to time been de¬ 
pressed beneath the sen. The suhiruTgcd hills, valleys, and 
raviiK'K, nnd the coral islands or “atols” whicii are the 
monuments of siihinorged continents, point also to the same 
conelusiou. Were it not, too, for these movements the 
fragmental strata w’onld he approximately horizontal, instead 
of being, ns they generally are, inclined, and in some cases 
turned up at right angles ns in the Isle of Wight, or inverted 
ns 111 the Belgian eoal-fli'kl Earlliqunkes, or vibrations in 
the crust of the earth, starting from one or more eeutres 
at various depths, are the result of j.ars produced diivctly 
or indiiwtly by onrth-lieat. Permanent changes of level 
have been observed lo have taken ]ilace during c.arth- 
quakes. Tims in 1822 Chili was lifted up 3 feet near the; 
roast, and from (5 to 8 feet further inland over an area of 
100,000 square miles. In J8.‘h) it was observed to have 
been raised from 4 to 6 feet by Eitzroy and Darwin, nnd tho 
island of Santa IB/iria 10 feet, and two years later the sea¬ 
bed was raised 8 feet. It is olivious, tlieu, that the Paeifii; 
.shore of South Aineriea is rising in the pre.sent century 
by a serit's of jumps during o.artliqunkcs, 

Tlicso sudden eliangca of level an*, however, com¬ 
paratively unimportant when compared with thosf* slowly 
brought about by the direct .action of the heat within the 
earth in v.'ist period.s of past time. Scandinavia, ns Lyell 
(“ Principles" ii. .*{!) has shown, is gradually rising in tlio 
northern ])art and sinking in tho southern. At Ciclle, 0(> 
mile.s north (»f Stockholm, the rise may amount lo as much 
as 2 or 3 feet in a century, while at Slocklndm it is from 
3 to <> inches. Still further to the south, in Scania, tlio 
movement is jirovcd to he in the ojipositc direction by tho 
submerged beds of pent, and the position of some of tho 
streets in tho seaport (owns in Sc-inia below high-water 
mark. In a high wind at l^Ifxlmo tlm sea flows over one c*f 
tho present streets, nnd at a level 8 feet lower is an ancient 
street which could not have existed liad tho situ of 
Malmo ttlwny.s been at its present level. The rise of 
llio ground 100 miles to the west of Stockholm, nt Linde, 
is proved to have been 230 f(*et by tbo depositb with recent 
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dwarfed Baltic shells at Hint a]jo\e tlie sc:u Tlie 

v'efiieni portion of Greenland also is now sinking, and the 
reiimins of old buildings arc now to be seen licnralli the 
sou level Tills deprebhlon 1ms been traced GOO miles, from 
Disco Bay in tbc north to l};1alik Frith in the south. 

These niovementH in the crust of the eailh are dirccllv 

V 

or iudircelly related to the present heated condition of tho 
earth. If the rocks below are hecoiniii;; Inittcr than they 
were before, the p’onnd above w ill rise; if they are bceomin;; 
cooler, it will sink. Dsiiif; the cxpiTinients of Colonel 
Totten, by wliich it has been asecrtainc*d that finc-ftralned 
granite <*xpanded at the rate of •0()00048‘2.> per degree 
Falirenheit, uiid rod sandstone at ‘OOGOOtiilbS^, L\l' 11 
shows that a iintss of rock exjiandingat the rate of sandstone 
and a ndlc in thickness, raiscit to 2U0“ Fahr., would lift, up 
the surface to a height of Jl) feet above its fonner level. 
As (ho feinperatnro and thickness of rock aflecteil by it 
increased, tlnj clcvatitm would be proportionally great. 
The coulnig of tho rock would cause a corresj)onding sub- 
Bideijee. 'i'lic local character of these movements ni.iy bo 
explained by the hypotlicsis of Mr. Mallet. Tin* <*arth isat 
}>rtiscnt losing heal, and as it cools it contraets. ]>nt the 
loss of this licat will cause a greater contraction of the 
more highly healed deeper ]iurtions than tlio.se uhich arc 
above them and less heated. Coiisecpiently luiilow sjiaees 
will be formed at various ]>uinls deep benimth the surface*, 
which will be tilled in from tinu* to linio by the enishing 
down of tbc superincumbent rock. At these points <»f 
cinisbing the movement of the rock will be ec-nveiled into 
heat Builieient lo raise the temperiUnro of llie suiToniHliiig 
area to an enormous extent, 'i’his hypotlicsis iii»l only 
cx]dains the local elevation and subsidence of land, but it 
also explains the origin of faults and tlic sjioradic iialure 
of volcanoes and earlli(puikcs. The faults arc tho lines of 
fracture and movement in the- rocks above, and the carth- 
(jnakes aic vibrations caused in the main hy the rending of 
the rock, while (ho volcjuioes arc caused bv the aeei'ss of 
water to the heated rock in the focus of the- \oleanic. dis¬ 
turbance. Tbc conlraetion of the earth as a whole must 
throw Iho surface into a series of fold.s. IVlr. Mallet e.sti- 
mates that the diameter of the e.arth has diiiiiuislied by 
181) iniles siuee the time that It was molten at the surface. 
The s.alient folds would tend to rise abiae tho sea-lcvil, 
and the re-entering to sink beneath it. In this manner 
we may Katisfact»>rily cx]dain the main outlines of Die 
distribution of the continents and of the oceans. 

The same kind of coni]>ensatory movement observed in 
the Scandinavian Penin.sula is to ho nutic<‘d in tlie dis¬ 
tribution of tho continents and nccaiis in the surface of 
the earth, the former being ]>roved ]»v the marine fragincn- 
tal rocks to be areas of elevation, and the latter, hy the 
submerged land-surfaces forming tbc bottom, t<i be areas 
of depression. Tlic gimoral view tliat tbc oceanic areas 
have l>uen areas of de|)res.sion through all the geological 
past is open lo considerable doubt. The submerged land 
contonrs prove that they oenn])y old land area.-^, now sunk 
to the <lepth at least of tiOO fathoms in tbcKorth Atianth*, 
between Greenland and Scotland. The question of dc]»lb 
practically i'esolv<'S itself into a question of time, and thorn 
IH no more difficulty in nceopting the conclusion that tho 
depths of (he ocean have been dry land, than that the 
fiiigiiicntal rockH of lofty mounlulns huvo formerly been 
beneath the w*aters of thu sea. At all events this Is more 
probable tliau to sup}iOso that all the niovcments of de¬ 
pression which have taken place have been confined lc» the 
margins of tho ocean, while w'e know that tho elevating 
movements liave not been so confined. 

Tho stratified rocks, owing to these movements, have been 
ilirowii out of their original position, whicli was approxi¬ 
mately horizontal. Their angle of declinatirm from the 
liorizontnl is termed tho dip. TIiIh is obviously at right 
angles to the nirike^ or a line at wliich the ruck would 


cmc'rgo on a lioiizontal sniTaee not cut up into hill and 
valley, the ouivrop being tlu^ line of its appearance, which 
is dependent upon the inclination of tho strata and tho 
cr>ntour of the ground. 

Faults are lines of fracture and dislocation in the rocks 
produced by nmvi’im'uts of 4*li!vatioii and doprcbsion, which 
divide Die rock into a .•series <»f wedges (figs. 15), 
(hose with their broml <'nds downwards Imving been thrust 
iijiwards hy tho cxpau.sitni of the rock. Tlio amount of 
verlieul displaocnient (sou lig. 15) is termed the throxr^ .and 
the d(!cliimtioii of the line of fault fi*oin tho \a*rtiral is tho 
htule. Faults vary In character according to the nature 
of the rock. If it be soft and homogenoons, they are men* 
jdanos of division ; if it be hard and irregular, they aie 
iiTegnlnr and vi-ry wide. 

'J'iio lateral pressure l>y whic.h the fine jiarlleles in the 
slates have hcon llaltened and re-armiiged witli tlioir lung 
axes parallel, so ns to cause them (<> hcconu! fissile, is in 
]>art at least jiroduecd by the impact of the weilges upon 
one another (sei* fig. 15). 

The rocks, and more particularly tlioRj* which lU'c the 
oldest, and therefore wliich have be(*u sunk Die deepest from 
the snrf.'iee, have been tlirown into curves hy lateral pressme 
being hruiight t<» bear upon tin’ni cillier directly by tbe 
shrinkage* of the earth's crust, or indirectly hy tho great 
wedges of rock with their surfaces hounded hy faults. The 
salient cur\ts arc untivlmnls or saddles (Flatc 11. fig. IG), 
and the re liiterliig s/fitclitwls or troughs. Sometimes tho 
strata have lieen inveiled. tkmtorteil rucks arc those in 
which the lamlnn*, as for instance in giieis.s and inien-sehlst 
(J’lato I. fig. 11), have been thrown into a complicated 
bcries of email folds. 

The Iiifiucnc4! w’hieh Die folds liavo bad in determining 
Dll* position of mountain tops is V(‘ry remarkable. .Tust 
as ill b(!nding a tht4‘k piece of cardboaid tho outer side 
tends lo ''rack, and Du? particles on tho inside to be¬ 
come compr(*.sscd, 64) is it with the folded rot;ks. Tho 
upper jiarts of tlio rocks become loosc-toxlured and easily 
ri'inovcd by tbe eli*nicnts in their anticlinal portions, and 
they arc coiii|)jieted togi'thi'r in the synclinals, and therefon^ 
tho fiwmer us a rule 04!r.upy the valleys, ninl the l.it fiT form 
Iho tops of the, hills. This is well illustrated in I’lnte JI. fig. 
JG, in which the top of Su4)wdon is seen lo Is* a synclinal, 
and lint Ffestiniog vallc'v to he an ajtlieliiial, from whicli, 
according to Katnsay, n4) less than 21,120 feet of rock 
liavc been n*niov4-d, rcpreS4jnted by the dotted line in (ho 
figure. From these and the foicgoiiig jeinarks (he remler 
will gather that mountains do not ow** tlicir prcs4*nl sha]>e 
lo mcro elevation. Thi*y have l»ccn lifted up from below 
by the earth-heul, and in Die long e4)ur8e of ages have been 
left standing out in relief hy the various ag4’nt8 which com¬ 
bine together to product* the general jdieuomena of denuda¬ 
tion—water, frost, wind, ami chemic^d action. 

Among tlio plienomona produ4te(i in Die fragmental, in tho 
crystalline, and the fraginento-crystalline r4)ekR by cooling 
and contraction, are (he planes of divl.sioii known aa Joints^ 
w'hmh traverse them in every dire4‘.tion. In the first Iheso 
arc fonned by contraction, probably during consulidatiiiii, 
and arc generally at right angles to the elratifieation. Thesi* 
joints fonn lines, along which water percolates and then 
acts upon the rock, deconqiosiug the crystalline rocks 
into a series of sphiaoids, and attacking llie fragmental 
rocks in I'uriuus w;iys and staining tliom willi various salts, 
mainly of iron. 

i». Circulation of Water henenili the Surface: Caoen 
and Mineral Vcfws.—Some portion of the rain falling on 
lh4i Buvfa4*e finds its way downwards through tho fissures 
and faults to enormous depths, and ns tho heal increastss 
with the <lcplh a definite cu'culution is 6ct up, as in a 
kettle of water lieated from below, a cold current descend¬ 
ing to take the place of iho hot eurront wliich passeH 
Burfaceivards. Plach of the.se currents has a profound 
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induoiice in modifying; the rocks and inlncrjUs with which i 
they c.oino into contact. The cohl buhaurial water curries 
down with it curbonie acid and oxyj^cn, coiivertin" the in- 
holuUo carbonates into bulublc l)ipsirl)onate«, and uxidiziii;; 
tlio Bubaluiiccs which arc lial)l<* to oxidization, enlur^in^ 
lljc water-jmssa"«‘8 in boino jdacc.s, and hllinj; tlaon up 
with deposits in others. Owin^'to tins iMtion, combined 
with the mere mcclmiiical action of llie water, ca> es are 
formed in the. calcareous rocks, sucli as those of Clieddar, 
the Peak, IngloboroiiRh, Adelsberg, and Kentucky, tlio car- 
hoiiate of lime bein^ carried d(»wii tlio lower levels, and 
sometimes (airried out into iJje streams in tlin “ land'’water, 
Ihcncc into tlio rivers and into the sea, where it nj^aiu 
assinm’H the solid shape in the shells of Molltisca, Foiamin- 
ifeia, Nulliporcs, and otiicr aniinals and plants. 'J'hesea^'ain 
Foriii deposits .‘;t the hotlom of the sea, ^^lnch in the hm^ 
course of ages are- lifted up and become jiarts of the land; 
and then the process of destruction begins again. Thus 
tlievo is not only a circulutioi» of water above and below its 
surface, but Jilso a uever-ciuling circulation of carbonate of 
lime—from the hills to the bcu, from tJie sea to tin; land. 
If water saturated with bicarbonate* of litne be exposed to 
evjiporation, or to free currents of air, tlie excess of car- 
bmiie aeid, which acts as a float to tho particle of carbonate 
of llino associated with it, is taken up, and the particles at 
once assninc tlio crystallino form. In this nminuT are de- 
]iosiled the slaliustitcs or the stony tassels and drapery cov¬ 
ering tlin roof and ualls td sonic caverns, and tlic eryst.allino 
maible-like stalagmites on tho floor, as uell as the columns 
i'oiiiied by tile gradual uniting of the debcendiiig Btalactlto 
uitb the stalagmitic ]ic(iestnl on tlio tloor aiused h}' the 
splash of tlie drops from the roof. The tufa iu tlie open air, 
and the deposit un llic btones—]>ieces of Mick, and llic like 
—are due also to the same cause. 'I'liese operations aie going 
on at ordinary teinjieraturcs and at snrfaci* jiressnres. As, 
lioncvcr, the water descends to great dcptiis it hei'onies 
hotter and subjected to greater piessurc—two emnlitions 
whicli add eiujrinously to tho power of its cliomieal acljoii 
ns well as to its power of traversing dense bodies. Ihus 
water under ordinary cundUiuus will only very slightly dis¬ 
solve. silica, wliilo a wine glus.s put into a bteam huilcr lias a 
eonsiilcrable amount of its silica removed, and its structure 
is cumplutely changed. Under liigii pressure water finds its 
ay 1 hrougb thejiores of hleel. From thebe and otJier experi¬ 
ments it is certain that at great depths wati'r would u<‘L 
most energetically on substances which aie either insoluble 
or slightly solubje at the surface. The work tiierefore done 
liy till* currents of water at enormous depths must he very 
great in nttuekiiig the minerals and eaiTying them away in 
solution. If wc turn our attention to the heated water laden 
witli miiieials, us it ])ass('s upwards towards the surface,it 
i.s obvious that n.s the temperutmes and ])ressuTes diminish 
the minerals will be dropped in the water-passages, which 
may ultlmaLely heiMime conj]*lclely blocked np by suc¬ 
cessive layers of minerals, which need not necessarih he 
of the same kind, and thus mineral veins he funned, and 
filled with materials brought from the deeper parts of tlie 
earth, and placed within the reach of man. In .some cu.ves 
the water arrives at tiio siirfuec so swiftly that it lias not 
had lituo to lose all its or its ininoral.^i, us in the ease 
of the hot bprings of Bath, Buxton, Alost hot bjirings, 
liowevcr, are not. bnpplied from tlie doep-seated hot waters, 
but from the rain or the sea-water finding its way into 
tlic heated volcanic rock comparatively near the hurface, us 
in (ho geysers of Lsdnnd and the Yellowstone, or the waters 
of Itoyat and Vichy In Auvi*rgne, or tho hot springs in tho 
neighbourhood of Naples. Thus there is u continual e.ir- 
culatiuii of matter going on In tlio earth, and mineral changes 
me being produced wlierever water can gain access; in oilier 
words, iu all rocks, for we know of none which is com- 
jiletely devoid of all trace of water. 

Mintral vcin$ consist of one or more minerals de¬ 


posited within a fault, fissure, or .series of csnitiesiii the 
earth’s crust, and they ^ary in hreadlh from tlie thinnest 
film to a width of hundreds of feet. Tho i’a/.c reins oi 
North Britain ami the hdt‘H of (.kunwall extend iiideliii- 
ifely downwards, oernpying lines of tisbure and fault, and are 
tlierefurc generally in riglit lines. Those running east and 
west, or iu‘arly so, are ritjhi-rannhuj^ ami tliose north and 
south, or nearly so, are emw courses, veins aro 

irregnlar tubular cavities in the rock tilled with spars and 
ores, and they pa.ss into the llattcne»l cavities, generally 
cuinclding with the sLratiilealion of tho rock, which give 
rise to Jinf. veins, 

'I'lie mincials found In veins are spurs, such ns quartz, 
c.aleilc, tliior, and barytes; o)<*s or metals in cbeinicul 
combiuatlon with other eleimmts, such as oxides, sul])hidcs, 
curhunates, and sulpliates; or native metals, gold, ]>biliuum, 
palladium, t«*llnrium, bilv«‘r, cojqjcr, iron, lead, anliinony, 
arMUiic, and iiisnmtb. These are generally an*anged iu 
bands jiar.iUel to lltu bounding surfaces (FJato 11. fig. 17) 
or cheeks of the veins, with the points of the crystals point¬ 
ing towauis the inside, forming the “combs” of the Cornish 
miners. From tliis arrangement, and fnmi the fact that 
the bamls (iii one side of a vi‘in, filled with dissimilar 
minerals, find their equivalents the other, it is clear that 
they have been dejio.sitcd by wati'i* traversing the fissure nt 
successive limos, those near the checks being tlie oldest, and 
those in the centre, the newe.* t. Sometimes after the fissure 
iias been filled up another fissure has been opened by its 
side, and that again filled np. In one case at lledruth, 
(kirnwall, ibe juocess has been repealed bix times (Flato 
II. tig. 17, 1, 2, 3, tVc.) 'I’be miiimals in a >eln vary os 
tho rock varies. At Bolallack a vein traversing granite 
with three alternntioiis of slate contniiis tin in tin* granite, 
and vitreous black (sqifair in the slate. There seems also 
to bo a connection bctw'ceii the direction of tin* vein uiid 
the contents. The riglit-ruiming veins, for example, of 
Cornwall and Devon contain jvs a rule tin and copper, wliile 
tlio cross eouvses eontaiii iron and lead, a fact which may 
be explained by the view that the fissures W’cve developed 
at bucccbsive times, and tiierefore filled witli materials by 
w’uter which hud picked up the minerals from ditVen'iit areius. 
If tw'o inim’val veins intersect each other their relative ago 
can only b<“ ascertained by tlieir contents, and mure particu¬ 
larly by the ariaii/'iemonL of the mineral matt<*r at the point 
of intersection. Jf tlie conths (fig. 17, 1, 2, 3, &c.) pass 
from one tc> tlie otluT wlllumt any break, they were filled 
at the same time, if one M*t is cut oiV by the other, tho 
one nbicli i.s cut ofl' is the obler. 'I'ko age of the fissui'cs 
is altogetiu-r a diflereiil question fioin tliat of the lime of 
their infilling, and the older fi.s.surc, whether fault or not, 
may have leiiiaim-d without iniuerals until the newer was 
funned, and mineials deposited tu both from the bumo body 
of water. 

IP. The lilsirlhuiion oj' Ores, and the i^ourccs J'rom 
vhick the. Hvnry Metals and liases have In en derired .—• 
The contents of mineral veins vary generally according to 
the amount of ]jcrcolation of atmospheric w’Utcr. Iu the 
deep and dry workings metals occur in combination with 
snlplini’, arsenic, and chlorine, while in tho superfirial and 
wet parts of the siunc veins they are converted into sul¬ 
phates, oxides, and carbonates by (hu descending ctdiiiiiii 
of water (sec B P), canning oxygen and c.arbonic acid. Tho 
heavy inctnls in tin* earth's crust aro almndunt, according 
to tludr p(»wer of n-sisting chemiefd aeliou. Thus iron, easily 
oxidized, is widely spread, w hUo tlic T(*fraetory g<»ld, iridium, 
and platinum are ran*. From these considerations, as well 
a.s from the fact that the heavy metals are accidental only 
in their occurrence in the crust of tlic cartli, it may bo 
concluded that they coiislilule the ccnUal parts of the 
earth, and that they have been floated upwai'ds through 
fissures in combination with sulphur, arsenic, and chlorine. 
Thus from the cxainination of the mineral veins we urrive^ 
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«t tlic Banie result as to the ron8lilutlon.of the deeper parts 
of file earih as that which we have fonned from the study 
of the meleoritcs and tlio density of the earth, 

(Lyell, ^‘Principles of Geology,’* tenth edition; Ifoyikiiis, 
yVi//. yWm* , lH(!U-42, 7>r(V. Ait^or. /iVy>.; Ih l7; Thuinson, 
J’fnl, 7Voms., vol. 154, Tran». tiW. aS’oi*., (rimf/otr, lii. 
pp. 2.0, 2ir»; Mallet, “Inlrod. to Pahnieri’s Vesuvius;” 
i'urhes,.Amr. Chvm, AW., June, Poseoe, “.Spectrum 

Analysis;” Meunier, “Etude sur Ics Meteorites,” 18h7; 
2)auhree, “(5eoh»gie Expcriiiieiifnle;” llau^hton, “Manual 
of Geohigy,” Lecture 1. and A[»peiHtix; Malh't, nUl. Trans, 
1873, p. 205.) 

C. SrRATir.TtAriiK’AT. Gr.<>L(>(!T.—This treats of the 
arrangements of the rocks on the earth's surface, and of tlieir 
relation to eaeh other; and is, in short, the history of the 
formation of the earth’s crust. It deals with all the rocks, 
l)ul more esfieeially with the fragmental division,in wliieli the 
Btrata ai*e (dossified in dno order witii reference to the lime 
of their deposit. In ascertaining the relative antiquity of 
rooks, litl>ologii*al character is only valuable for small areas, 
since difiiTont deposits are being fonned at the same lime-— 
shingle in one place, sand and mud in others, while in lh<; 
tircjier seas calcareous matter is being aecmnnlaled. 'I’be 
£ame stratum in our seas is not of nnifomi const ilul ion. 'I'lic 
fibinglo aud sand of tbe eastern coasts of Ihitaiii diilVr from 
those of the w<'stern—tlie former being composed for the 
most part of tliul,chalk, and other Secondary rocks; and tlie 
latter of (piarl/. and the hnidcr rocks of tlie i'limary age. 
Strata, too, of the same miniTal constitution an* proved by 
their position to he of widely diflenait nees. 'J'lie L>)d l.cil 
Sandstone, for inslance, rannot he (iisliuguislied mineni- 
logically from the New Ped Sandstoiuj or 'rrlassic jocks, 
although they arc 8e}»aratcd from one auollier l>y the Per¬ 
mian and Carhonifo'Ous rocks. Ooliiir, texture, and physical 
character generally are only vulmihle therefore ns loeal guides. 
It is only by a eandul e.vumination of the mode in which 
the rocks arc piled one over auotlu’r that the trm* scquciie<i 
can bo ascertained. The lower arc obviously older than 
those above Ihom, unless the true, sequence lias been dis¬ 
turbed, os it Bouudimes has been, by the rocks having Ijcou 
inverted. It docs not, however, follow lliuL one rock im¬ 
mediately overlying aiUBther has been strictly onnscentive; 
it Ronietiinc.s happens, ns in the case of i'latc II. tig. 13, tlinl 
there is u geological break or unconformity’ between the two, 
implying a gcograpliienl eljange, and a very considerablo 
lapse of tijue. Newer strata may rest upon any that arc 
older, 08 may be soon in the sandbanks on our shores, 
covering water-worn surfaces of rock.'* ranging from the 
Arcbaian to tbe moat recent deposits. Nor are strain which 
nrc parallel or eonformalde to each other always consecutive. 
The Tiianct sand in soutb-i'astcrn England, belonging to 
the Koreno formation, is conformable to tho chalk helow, 
filthough ill the interval between tlie two the great <’)miiges 
both in life and geography took place dcliuiiig tho Second¬ 
ary from the Terluiry periods. ’J hc relative ago of rocks 
is also marked by the included fragments in llie arenace¬ 
ous and argillaceous groups, the newer being liuilt up of 
fragments of the older, it is, however, mainly by an 
appeal to the (races of life wdiieh they contain, or the 
fossils, that it is possible to arrange tlic stratifit'd rocks 
over the whole wtirld into oiio seru's, Eor this purpose, us 
the rocks are for the most part of marine origin, marine 
forms are tho most important, and since most of tho types 
are terrestrial in the vegetable kingdom, w'e nrc com]jc lli.d 
to rely upon (he miirnnU Of llicsc flic invertebmles, from 
their "low organiz.ation and wide dispersa*, are of liighcr 
classiticatory value than the vertebrates, the higher fonns of 
which only appear late in geological lime. Fortbe Tertiary 
period, however, the Mammalia, the Jnghest of tho vcrli- 
brates, afford tho best means of classification, since they 
alone changed with sufficient swiftness to mark the various 
•ubdivisions. The fossils generally occur imbedded in the 


rock, in the localities iuwhich they lived—the littoral shells 
and oflier organisms bnriod in tho accumulations on and 
near the sea-sjiore, and tho deep-sea types of life in the 
calcareous nceuinnlatimis of tlie deep sea. In using tho 
fossils as an Index to the age, therefore, only those from 
the same habitat must be enmp.arcd together—tlioso from 
sandbloiu's, limestones, vVe., with those from like accumu¬ 
lations. If there b<* a difference too considorablo to bo 
acc«)untcd ft>r bv tbe rxislenco of colonies side bv side, the 
rorks containing lliem belong to different ngtjs, anti tbo 
amount of that difference in ago is marked by tbe diff’crcnco 
in the groups of ftissils. 

If wc, furth<*r, cnnq)are fossils from various paits of tbo 
world and rocks of ililVerent ages, it will be seen that life 
as a whole on the earth ha.s passed tlirough definite stages, 
and that caeli gt'ologieal jicriod has its owm peculiar ty]»es. 
Each of tliese pt'riuds is clmraelerizial by tlie absence of 
some forms Jiving iii the preceding age, and by* the pvestiiee 
of new f<a”ins, wlue.li in their turn again in the long eour.se 
of time for the most ]mrt disappear. The reeks are 
cla.s.silied bv these changes of life into three di\isions:— 

3. The 1’crtlarv or tlit‘ K.iinuzolc. 

«• 

2. The Seeomlary or the ^lesozoic. 

1. The I’riinary or I’alscozoic. 

The Kt‘quence of life is regular, dftlnl^le, and orderly in 
the rocks over the whole earth, and couseipienlly the 
classification of tln^ Eurojii'an reeks applies equally in 
its hroud divisions to tliose of the Ameiicas, Austuilia, 
India, or Afiica. 

If the series of roeks were comjdetc, and all the forms of 
life were presen’cd in lliem, wo blionld liave a perfect re¬ 
cord. Hut this eaniiot be, siiieo the strata are composed 
mainly of the fragnumts of older roeks (^see Jl 5), Kor 
ilo Ibe fossils wliirli they contain give ns more than a clue 
to the fauna and flora living at tlie time, but few trace.s «»f 
wbieh would be buried in the strata. Tliuse few would bo 
liable to be destroyed along witli tho rock after they be¬ 
came fossilized by Iho denuding agencies by W'hich (be frag¬ 
mental rocks themselves have been formed. Jiut if they had 
been preserved there is yet tlic clianec of their not being 
discovered. Consequently the “geological roirord” is 
iinpcifect both ns legard.s the rocks ami tho life, and tlic 
older portions are those wliieli an* the mo.st imperfeot, 
because tliey have been exposed for a longer time to tlie 
(lestrnctive force.s. We cannot, tliereforo, look for a per¬ 
fect history of life in the ro<5lcH, or f<jr «rvidem;e of all tho 
changes by which tlio hifinito vaiiety of tins aainiul and 
vegetablo kingdoms has been ])r<*'iuced. Tlie evidence 
which we have is, however, eonclusivu that in tho oldest 
rocks tho lowest and most generalized types appear, and 
that in tho long course of geological time the higJier forms 
eamc upon the scene in the sumo order in which they aro 
elasbified by the natuv.aliuls—fishes, amphibians, reptiles, 
birds, marsupials, ])lacoiital m.ainnial8, and last of all man. 

In reading tbe time on tbe geologic;il clock by the fossils 
it is important to nnderstand clearly the difference between 
gi*ological and historical time. In tho former, groups of 
nn ks rontaiiiing similar groups of life are considered to 
ho of the same age, becauhc they ooutain bimilar gnmps of 
life; but it docs not follow that they arc conteinpomneous. 
Indeed if they ho remote from eaeli other, as Huxley has 
pointed cut, they were probably fonned at successive times, 
liticuusc it would demand a long time for a fauna ora flora to 
migrate from Ibc area of tlic one to that of the other. Wo 
cun only say that tliey hcloiig the same llfo-slagc in 
geological classification, ornro “homotnxinlly”of the same 
age. Nor in the study of tho rock or of life have wo any 
proof of tbo r.alo of tbo accumulation of tho one, or of the 
time necessary to produce changes in the otlier. Nor can 
we nieasuro tho interval betw'ccu any two geological pcrkidH 
by any other methud than the changes in geography and in 
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life. AVe only know Urn sequence of events, and have no | 
means of judging tlio lapse of time during‘ avI nch the [ 
•events were brought about, or the length of the inteiTnls. 
Gouscqucntly we cannot lix. tlio duto in the historical 
sense. We linvc no inituml chronometers winch record tho 
passage of tlu* years, and llierefore all attempts to measure 
the gooiogieal jMst in terms of years are futile. In hibtorieal 
time Avc know not merely the sequence of events, but liow 
long they t<Jok, and the length of tluj intervals between 
tbem, because they are down inVrillen recoi*ds. It is only 
possiI)le to measure the years witliiu iJic time covered by 
tl»c cbronieles of the liislorian. 

Thc.'cyiuse of the extinction of old, and the appeananeG 
of iH*\v forjns of life must ihjw he eonsidercil. Jtanvin lias 
shown that the present varialiud in the fonns of jdants 
and nniinals is largely due to their eiuironineiU, and lliat 
the present fj<‘e of nature is the result of a Mni’rs'lo for 
<*xisli'nee ain«»fig organisms whieli arc ]>rotluee(l in bneh 
^uunhers that tlie faviaired oin-s (iiily c’an survive. A 
slight change in the emironnient, the introdiietiuii of a 
iieAv plant, as for exanqile ela\'er, or of a new animal, such 
as the rahhit, into Australia disturbs the equilibrium, ami 
tile \v<*:ila‘r forms me Ijeaten and heenme e.<l<*rminated. 
<'hnnges of (‘limatc would nlleet tlu* taniia ami the flora ot 
a district nuist pjproumlly, and fhang<’s in geogmphy by 
which two legionsbcfove isolati'd by a tract td sea liecame 
united, wouhl cause a severo comjiclitum helneeu the 
<irganiMnK in ]M»ssession ami llui iiiAadeis. The close of 
each »jf the great lile-]>erinds is marked hy a geogiapliieal 
change, hy Avhieh tlu* sea-holt<uu was lifleil nji ami tracts of 
land inllierto isolated hy sea brought into eomimmieplion 
with each oilier. It is tiiendore not al all strange that 
many types of life in sea and on him! sliould bine been 
tlestr<tyt'd ill eon«e<]Ucneo of these changes, 'i'iiey were 
merely beaten in tlie struggle for existence, ami had lii 
yiehl their phicein njiture to those heller lilted for it - to tho 
invading forms. The sum of tin* food on the earth avjiil- 
aible for ]dauts and animals Jniviiig bei*n through all 
geological time practically the. same, iJio stronger l(»rms 
only hurvived. In tins mannA' the extinction of <ild speeii'S 
«imi the apjieai'ance of new may be explained, ratlier than 
by the old hypothesis wliicli aeeounted for Iho one hy an 
overwliehiiiiig deslruelioii, anti for tho other by a fresh 
<*rejiti<»n, but which leaves with<)Ut cxjihination the fart 
tliat some species, and more jiarticidarly those of itav 
organization, survived tlio clnuiges during Avhich tlu*ir 
fellow-species perished. 

MTe can, then, classify tho stratified rocks fii'st by exam¬ 
ining the order in wliieii they rest upon one another, and 
hy noting the fossils which they contain. A hed or a 
scries of beds charactorized by the same fossils is termed a 
cone or »uhdii'i»iony and two or more Zfiwes leas closely 
linked together constitute a divUiun, The allied divisions 
(‘unstltutc u and tho allied formations a fjrvuj), 

AmmonilGs Bueklandi, ) . t r • 

Ammon!tc8rinnoibi»,ic.; = 

DIVISIONS. 

IT]iper Lias,. . . 

Middle Li as, . . 

Lower Lius,. . . 

FOltMATtO^tS. 

Cretaccons, • . . 

Oolitic, .... 

Liussic, .... 

Ivhmtie, .... 

Triassift «... 

The term series is used when is necessAry to form a 
class intermedinte between division andyonnaffoM, os in 
•the Lower and Upper Cambrians; period is applied with- 
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ont any t<*e]imcal njcaniiig. The reader must, howcA’cr, bear 
in mind that seaveely any two authors are agreed as to tlu* 
class-names of the rocks. In the table on next page the 
rocks arc given in the order in Avliich they occur, and under 
the names hy wWch they arc known in Uritnin. 

The names of the rocks arn based upon litludogical ehar- 
nrter, such as lied Sandstone or Oolite; or gr*ogv.iphi<*u!, as 
I ('ambrinn, Silurian, and Uermian; or local, as Lias and 
I Cornbrasli. 'I'hcy are used, irrespective of their original 
d<*vivation, to dcsigaalo rocks r»>ntaining the Mime groups 
of fiisvils. 

(m) 7’/fc Primnrt/ nr Pahvo-otc Group: 1. Thf Archtiinn 
7'or/Mo/fo/i (see Map).—’J'hc.inost vlu’ient stratitied rocks 
all ovr>r tlu* worlil are of the same chajaeter, eun.sisting of 
gneiss, intca-schist (fig. i l.)i quart/Jle, <Jcc., in whieh the 
alteration l>y heat has been bo ])rofuuml as to develop the 
crysliillim* slnicture in strata originally fr.ngment.d, and hi 
some ensi'S to obliterate it altogether. Tlu*)' havi*, loo, lieen 
subjected to so mneli hUcr.al ])re.ssnre that lliey arc con¬ 
torted and tnisled into a labviinth of folds, and thev 
are so closely assoeialed In their Jow<*r ]iarts with granite as 
to lead some writers to eonsliler that the latter is iuen»ly 
tlu* il'snlt of a still liigher stage of inelamorpliisin. The 
Itnu'-tone.s nlii<h an* locally present have bei u converted 
into cryst.ilhne inaihles (I'Jalc 1. tig. 12) and infiltrated 
w ilh \ariou.s minerals, sneli as seri>entlne. 'J'hey nie termed 
Archaian by Dana, and havebceii divided in North America, 
wiiew tlu-y oeeiqiy an enormous area, into the I.nnve]itian 
ami Jluronian; am) in Diitain into fiitir di\isioiiK, the 
Lewisi.iu, Diineli.in, Arvoniaii, and I’ehiili.in. The latter 
choMlieiiiion, however, is not gem*rally aeee)»ted. The 
vehilion of the Arehaiaii t(» the roek.s above i.> sliown in 
^ig^. Id, IK. At tlii-ir l»ase. granite ami granitoid rocks 
(tecnv in IV.lies and S#llami, ami in tho foimer (oeality 
llie eieetii of voleaiupcs mid considcrahiy to this lliickni'sb of 
the formation. The j»rim’,ijKil areas in Iiritain where tho 
Aicliaiaii rocks come to the surface arc those in tlie Heb- 
ride.'!, the iiorlh-westerii borilor of the llighhiniU of Scot¬ 
land ; the island of Anglesey, the Mcnai Strait (ligs. 
10 ami !•'<), the Lleyii rcninsulu, St. Da\kls, and tho 
Lizard; niid in the north-west of Ireland, in Connemara. 
Tlu*vroiistilufe islandssuiTouuded bv newer iin-Us in Gluini• 
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wemd h’oi’est, near Cliurcli Stretton, and at !Malvorn. On 
llie (\mlincnl llu*y form a large part of the Scandinavian 
'i’oniiisulaAiml have been rceogniz<*d in varhius other regions. 
In the associated beds of altered limestone in Nortli 
America, IJoheuiia, and Connemara traces of life have been 
m«t with ieferi’od by Dawson and (lirpenter to a foramin- 
ifer, Kozoon. Tlu* beds of gra))lnte, too, which occur in it 
in Caumla me probably alien'd layers of vegi'tahlw matter. 
Tims in tlu’se lowest rocks the animal and vegetable king¬ 
doms are rejuo.sented, and tlu* former by one of its simplest 
members. It is very probable, from the gn*at thiekness 
of tlie Andiaian strata—aliont J>0,(;00 feci in Britain and 
. 01 ),000 in North America—on both sides of the Atlantic, that 
the ancient continent from which they weic torn was iu the 
area now sunk iu the depths of the Atbinllc. The isolated por- 
timis of them which arc siuittcred over the present surface of 
Europe ])rov« that iu the Archaian ngc our quarter of the 
world was hurled undcrtliosea. Tlii5.se.dciK)8its were altered 
into Ihcfrnguieiito-erystaUine state, aiuleruinplcd and folded 
by ln‘ing sunk to a jirofouud depth bencatli the present 
burfrtce, under the pressure of a wi*ightof rock of which wo 
now have no trace. Ihen they were lifted up and formed 
the. western and iiortli-westcrn land, against Avhich beat 
the waves of the Cambriiin Sea. All these vast chaugea 
tot>k place after the eousolidation and mclamorpliism of 
tlu* Aj'idiuian rocks, and before the strata now overlying 
them wore di*posifed in Europe and America. The Cambrian 
rocks ary not merely immoasiurably later in point of time, 
but are in their lowex parts composed of pebbles tom from 
the Ardmiau cliOs, out of tlie ruins of which t]|ey arc to 
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OIlDKIl OF TIIK Sl'rCKJWlOX r»F TUK ai UAX11^'IKI> Ropiis IN TUB (’HIThT OF THE EARTH. 
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a large extent cmnpnsnl. The Vgcologjenl break” bcitwecu 
tl»o two formations is of the first inagiiitmlc (tigs. 10, IH). 

2. The Camhrian Formation (Map).—The Ciiinbnaii 
formation, first recognized by Sedgwick in Wales, is, as | 
might be expected from the vast clinnges wliieii took plnrc in 
tin* interval between them, phj\sically difl'erent from tlic jocks 
below, consisting of bimles soiiietiines convcrt<*d into slates 
(Plate I. figs. 6, C), and conglomerates uiid sandsloius 
generally but slightly altered. They are usually gray or 
.reddish in coluiu', constituting the fr>'>iyu'ockeK of the «»ldev 
writers, mid may be inferred to have hnentlepositrd in shallow 
■water from the ripjde niaiks, sun cracks, ami fals«‘ he»l- 
ding whkdi arc to be observed in them. Tliey occur in tin* 
.areas mentioned iinthe preceding pjjragrajdi, resting on tlic 
Avchaiim rocks. (Plates 11. 111.) In Wales they art* 
cl.issitied by Hicks as follows:— 

' IT. Umm Camuktax Skuii.h (Lyell). Fi-et. 

Middle Cambrian (Sedgwielc). 

I^rininrdinl Silurian (Murchison). 

1>. Tremndoe. flags and slates, . . . . . 1000 

i\ Lingula ling^, coiisu‘'tii^ of siimislones, 

shales, and .slates,.filUO 

J. Lowi:u Camuhjan Skjuks (^Sedgwi^k, llk-ks). 
(kambji.an (^urcljison). 

P». Mcneviiiir sandstones, flagstones, slates, 

slialesj hlue ov giay,.fi(>0 

A. J.onguiyud and llailceli, *.2d0tf 

Uiay, pui'jde. and ie<l eong!oin(*rutes, .sand- 

slones, Hags, and shales, , ... . , fiUOO 

Tlic Oambrian formation cijiitra^vls with the Archaiiin in 
tho richness of its fossil contents, in which ail the divisions 
of the Inverlebrala an* lepicscnted,being ns clearly <bdinc-d 
fiom each other as at (be present day. Nmie of llie .simpler 
fiiims, sncli as i.l^gnlella, did'erfrom U\ing spech'S only to a 
slight degree; while the Jiigliesl, the Trilubllea, bedun;’, to an 
extiucl Older among the. (Viistaei'a. 

3. The /Silurian Formntion (Maji, see also figs. Id, 
IS, ID).— The Silurian fmniution, Ihst exploied by Mnr- 
ehl&oii ill the tract, formerly inhabitt'd by the Sibne.s am! 
the adjacent eouulies of ICnglaml, le.sts ionl«a'mal»ly u]»on 
till* Gainbriaiis below, and pas'.cs gradually into the Old Ib'd 
Sandstone above. It consists of gi'a_\, black, and reddish 
strata, eonglomerates, sandsloiies, ami shales, w'itb Mibor- 
dinate layers of limestone oeeup\ing a laigc pait of Wales. 
It also spreads over a,largi* tract in Cumbria and in tiic 


arc groiijied togctlicr becnase the one was accniniilnted 5ii 
lakes, prob.ably of fresh walor, at the same lime that the 
othi*r was being deposited heueatb the waters of the open 
SCO. Tlic Old Red Sandstone in Hercfordsliire, Brecon, 
Moiimoutl] (Plate III. fig. iiO), ami (karmarlbcn is not less 
Ibun from fiO(K) to 10,000 feet in tbiekness, eunsisting of 
red and green marls enntnining calcareous iiodiil<;s and wliItH 
and cbocolatc-eoloured sandslones and conglomerates, the 
red colour predorniiialiiig. 

In Scotland and in tlic Orkneys the Uyiiicr Obi Red 
Sandstone, wilii JIolopt)cbius, rests uneonfoimably on the 
Lon er, which reaches a maximum Ibiekness of l(5,2(tO fret. 
The lakes in w’bieli these deposits were, formed covered the 
Oikuoy.s, Caithnes.s, ami the region north of the Giam- 
pians, llio central valley of »Scotland, tiie (Mievints, .amt 
the Knglish border of Norlliumbe.rlaml, a Muall ljuct ii'*rlh 
iff Arg\lL*, and the simlli AN'elsli area, as defined in the 
'J'hcy also oeeiijiieil ymrl of the nortli and sonfli cjf Ireland. 
'I'he fresh-water Aoinho Jukesii is the only mollusc 
found in those lakes, and it oe(*nrs only in tho U]>per 
deposits aliiiig'witli ferns ami lyeopodiaceous plants. The 
fishes are mainly ganoids lielnnging to extinet types— 
feydavlnspis, I'teraspjs, Coee«»sleU'', ll«»I'*ptyehius. &c. Tlie 
inaiiiie eijuivaloiils of these dejiosits in Pevonsliire contain 
numeions corals and niollusca, :ind liavi* been iMnisidcrahly 
nllccted by inctmrorpliism; they consist of three divisions— 
llie lower or the Lnifon, the middle or Ilfracombe, and 
(he njipcr or Barnstaple gion[>. In the last are numerons 
lami plaids, also of ('aibi^nifeions tyjx's. Tlu* Ghl Red 
S.iiJilstoiio tislu's ami the Deionian iii.nrine fossils are 

found side liv side in (Jerinanv and Rus.sia. (^luuu-nld 

* ¥ •' 

vothilota^ SpirifiV tUytnivtint^ Jironitu.^ ftatielUfer^ 
(fuireoliiifamtnl!no may be remarked among tin* eliaraeter- 
istie marine fossi!.*;. • . 

o. 77/e ('(frfioHtJtrovit Ftn'iuotion (Map, see also figs, 
id. 21 , 22 ). — 'J'iie Tuib»inif(*rons formation rests eon-, 
foimahly on the Old Red Sandstone, and nneonformably 
on tin* older ii*eks. as in iigs. I:», 21. lu Lmieashu-e 
ami Yoikshire it lias a maximum Ihiekness of 20,t)G0 
feet, and eoiiMsls ehieily of marine slral.a wifli some fr<*sh- 
w.iter ami‘estnarim* beds. Jf tlie above distiiet. be taken 
as a tyyie, llie nia'-sive earhontferons liine'«li'ne fonn.s the 
hultom, fjIUd) fiTt (liiek in l)erh\.shijc, and alnm* whicli 
an* the Voredale hliaii s, millstone gilt, ami tin* coal 
Tneasure.s. flif* siains of workable coal not being found be¬ 
low (lie miildh* porlion of till* miilstom* grit. In tracing 
these jinitliwai'ds Ibe coal seams gradually deseeml. 


Highlands ol Seotl.iml, in whieli the lowot series is ]»ro- 
foumlly nfieeted by melamorphisiu, jmd rests uueonformalily 
on the Cambvinns, In Wales, too, (Jici e is an unconforniily 
between tin* lower and upper series, whieh led Sedgwick to 
include ill his Cambrians tlic whole of the Lower Silurians 
a.s dolinod in the tabic of strata. It may, howi'ver, be 
infeiTcd from the many species of liigii orgaiuzntioii wiiieh 
pass from tlie one to (lie other that it is a local phenomenon, 
not implying &ueh changes as would mark the boumlavy of 
i\ formation. 'J'iic Sihuian rocks oirupy an euorminis urea 
in Km'upc, Asia, and America, as well as in the Australian 
continent. In the Sihuian ngi; volcanoes were active in 
Oumhria and North Wales (PlaK* TI, tig. 1(> a), and poured 
forth hfvu streums^uml nsljes whieh nix* iuterhediled with 
the marine aecnninlations. In tho Silurimi age new tyjies 
of life apyicar, and in (he Ludlow subdivision wo meet with 
tho lirst traces of vertebrates, lielonging to the ganoid and 
placoid fishes, siieh as Scaphaspis, Ceplmlasjds, and Ouehua. 
The family of Grnptolilcs occuis throughout tlie forma¬ 
tion, and the Trilohiles abound—tlie Otjyijia Jiuchti in tho 
lower, and tho J'hnvopn eaudatvs in tlie upper division. 
The gigantic cruBtacenn Ptcrygotiw ih common to the Hpper 
Silumii and to the Lower Old Red Sandstone fornmtiuus. 

4. The Old lied Sand»1one and Devonian Formations 
(Map).—The Old Red Sandstone and Devonian fusinatiuns 


and ait: iiiteie.ilali'd nilli tin; euihoniferons limestones 
in Durham ami Xoilhnmbcil.iml, and in Seotlaml occm 
hehiw in a sob*.*- of red nml ymrple .sandstones W’liieli con¬ 
stitute (he eahiferoiis sandstone suhdi\isiou. 'I'lio mill- 
.sfoue giit (—Ibisslxii or moorstone sandslum* in Seothmd, 
and the farewell rock” in SumeiM*t) ii peisisteiit through¬ 
out Piiltain norlli of Devon, wliilc llie Voied.-ilt* .shale is ;i 
loea) de]>obit not found soutli of l)irhyshiio and Stafiord 
sliire. 'I'liP coal im*a.siires in Lnneasljire are divided into 
three subilixisiou'!—tlie lower Coal measures, characterized 
by GoniatUes and AvicuTo*j)eeten nml otber marine shells, 
and eonlaining but few seani'i of e-oal; the midiiU\ witli 
the fresh or livnekisli waiter Anthvaeosia, and containing 
the most valuable eoaK; and the ujfpiT, eliaraeteriiuil by the 
alnimlanee of Spiroibis, a tiny annelid, and with a few 
valuable seams of coal in its lower yiavts. 'i'liese llireo 
siibdivisioiiH me repiesenled lu Seollund by tlio upper 
measures. 

The vertebrates arc abundantly r<*preseuted by fossil 
ganoids and sliaiks, niul tlio nrnplnhians appear fur the 
tirst time - the T.al)ynnthodon and olht*r foinis. Among 
the animals living in the sea xvciu the Ftimnphalus 
pe.ntanyulaiiiSy GoniotUes Ltsteriy Spirifr striatusy Pro- 
ductus yiffaiitens,ani\ Ariculo-pecttn pnpyraceus. On tho 
land, scorpion^ and beetled and ceutix>odc8 lived in tho 
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midst «f a vcpjctation composed of LcpiJodcndrn, Si;;illana, 
rsilamifcs, niul ^virions •coniferous trees, with a dense 
iiiider{n‘<‘>vtli of ferns. The coal Heaiim (Elate I. fii;. 10) 
are formed by the vcj;etation growiiif; on lluj land and 
iiccumulated on honzoiital. tracts of allnvinm Subinerj^cd 
from time to time, and their pruKence in the J^ower Oarbon* 
iferous rocks of Scollnnd proves that there was land in 
that region while the carboniferous limestone of l^Iiddle 
England was being fonrn*d at the bottom nf the sea. Tiie 
4:ulm measures of Oevonsliire, M'itli their eaitliy coal, nKo 
point to tlufeKisteneo of land at tiiat Uiiie in the south¬ 
west of Englajiil, and llie conglomerates on thtj water-won» 
Silurian rocks tuider llie carhonifeious limestone (I'latc IV. 
tig. 21) of North Wales imply that the Carbonitevons sea 
]»eat upon elilTs of Ujjpcr Silurian roelc in the Noilb Welsh 
jirca, while tlic Obi lied Sandstone area of South Wales 
w:ls giadually sinking. 'J’lie. hnri/.outal alluvia of tlie coal 
measures extended fixun these arc'iis southwards o^ ei* North 
J’rance, castwimls over lielgifim and Holland into (iermany, 
Jind wj'slwards over the greater part of Ireland. Tin* 
present coal-fu'hls are merely th<fse portions of them W'lii<-li 
liav(* been is(dated from each olluT by deinul.alion after they 
lunl been thrown into folds and tra\ersed by faults at the 
close of the Carboniferous age and ufterwai’ds. Tin* salient 
or nntie.linal folds have fur tlie most jiart Is'en reniuvud, 
leaving the re-entering or synclinal, to wineli is dim the 
sh.ape of the present fields. 'Jhe IViinine chain iseaned 
out of one of these great anlielinals running nmdh and south 
(Elate IV'. tig. 22^, Anollier a\is of <listhrl)ance lan cast 
And west, from tin* area of (he Hcudip Hills in Soineiset, 
through Eeinbrokcshire into the Stjutli of Ireland, and east¬ 
wards througli Nortli France into the distiict of Ailois. 
Ahnig this “axis of Artois” the strata are eninipled and 
faulted to such a (ii'gree ^hat In Mie lladstock CollitTy, in 
Somerset, fine team of coal is jiiert'ed three times in one 
vertical sliaft. Tlicse profoumi disturljanees took place in 
the interval betw*<*en the di'posit of the up)ier c<iid measures 
and that of the overlying Eerinian fonnation. 

n. The. Permian Fvi*maiiou (Maji).—Tim red rocks 
overlying the ero<lcd snrfiu'cs of the Cavhonifcrons strata 
(fig. 23), and underneath tlie'I'riassic forinalion*d»*riYc tlie 
name ol Eenniau from theiv true relations.having been first 
jocognized in the ancient king<iom of Eerni, now* a llussiai 
province. They occupy eoinpni'atively siiiall and isolated 
tracts in Hritain, .and wore evidently aecumnlAted In land¬ 
locked seas. In Manchester and on liic western flanks of 
the Ecuniiio chain they consist of red sandstone 350 feet, 
cijvered by red maid witli calcareous nodules 233 feet thick. 
Onthceash'rn Hide the red marls contain layers of magiK'sian 
limestone 300 feet thick. In Slirupshire and Worce.slcrshirc 
they arc marls, sandslones, and thick breccias and con* 
glomeratcK. The fossils arc.few and nuimpurlaut, and con- 
bist mainly of Carboniferous genera, such as the FenestulJa 
uiid Eroductus, and among the fishes, Eala;on!snus and 
Acrulepis. ISchtMdui l^oklvthtinii and Pukcvcllia tiimida 
arc among the characteristic muUuscn. 

(5) The Secovdurtf or Mesozoic Group .—The great 
geographical changes which took^duce at the close of the 
Corhouift'rouB period caused changes in the conditions of 
life which nttrueted new forms of life in the Kucceedin, 
period, and which caused the Carboniferous gonura which 
bundved to become dw’arfed. Another great gcoginphical 
change took place ut the close of the Eenniau, by which 
tho Eenmon s]>euies became extenninah'd and. replaced by 
the new forms which migrated inhi Europe from the urea 
then brought into contact with it, and appear in tho Triassie 
rocks resting ou tho water-worn and eroded surface of the 
Eermian strata (fig. 23). Tins geological break doses th 
Erimary or Palaeozoic section of the history of Uic stratified 
rocks. 

1. The TrinSMiC Formation (Map).—The Triassie rocks 
(fig. 23), which form tho lowest of tho Secondary or 


Mesozoic group, owe their name to tho fact tliat they con¬ 
sist of three divisions in Gcnnany and France—the hunter 
aandstein —Grts biparre; tho ^fvtchelkalk= Calcaire 
r.oquUlicr; tho Marncs iHsces. IiiEritaiii the 

marine limestone of the second is wanting, and the red sand¬ 
stones and marls of the first and third, formed in shallow 
water, constitute the formation otherwise known aa tho 
New Red Sandstone. They are subdivided by Hull os 
follows, in Lmicasbire and Cheshire:— 

• I'cet. • 

I 5. •Red and Gray Mails, with roek- 
K»-n]ier or Red ) salt and gypsmn, .... 3000 
Marl Series, ji. VVah r stones or Lower KcupCr 

( Sandstones, . . • . 500 

d 3. Upper Jlottli'd Red .and Gray 
Hunter or Red j Sandstone,. 

Sandbtono •{ 2. IVhble. Rrds, ...... 350, 

Series. j 1. l.o\ver Mottled Rrd and Gray 

Sandstone, ...... 200 

Vast quantities of water are stored up in tlie Hunter and 
tho 'NValerstoiies, wliieli aflfi-ds an anijile suj»[dy to the 
towns in tho nuighbonrhood, mid tlio rock-salt occurring in 
h-ntienlar imnUcs in the red m:ul, Is of enormous connnei- 
CKil \aliu*. One ol tlichc masses is 151 feet tliiokal Nortli- 
wieli ill Clieshirc. It is derived from tin* evaporation of 
f*ea-\valer hi iandlreked arcus suelr as tiie Di-ad Sea, and 
itirjiresenee implies llint tlie main body of the ueeuii was 
slint oir hyah.iriier fioni llm area in which it is found, 
and that tlie sui^- lieat was siifiieii'iilly great to lift up 
the water faster than it could ho supplied by the. rainfall. 
TlieM* itrata are widely distributed over Europe, Asia, 
Sontli Africa, and Nortli Ameriea. in Hritain tJicy contain 
hut few fossils, consisting claelly of fragmentary remains 
of liie exlinet laud reptiles, the Dinosanria, and their 
Jjand-hke foolpiints (Clieirotherium). ®mi of tho most 
cliaraclerMic tossils in the Mn.schelkalk is the Ctrutiles 
nodosiis. 

2. The Photic Formation .—The sandsloncs (Elate TV. 
fig. 23), black shales, and white limestoucs, wliieh rest ri’gii- 
larly on the upper suifocc of the Kouper marls, and ur« 
classified by sona* w’itli the Tii.assic and by others with the 
Liassiu formations, are iMnisidcred by Gumbel to be distinct 
from both, and constitute the Jlluclic. formation, fi'om their 
developinont in the Rlmdian Alps. In Hritain they consist 
of three divisions—the Lower Rlimtie. or Gray Marlstone, 
84 f<*et; the Middle or Hliick Shales^with Avicidn contorta^ 
25 feet; the ITJipcr r»r While Idius, 17 feet. These con¬ 
stitute passage-beds from tlic Tiaissic to the Liassic for¬ 
mation, but ni‘c mapjwd ofi* from both by the jiossessioii 
of jioeuliar fossils, such ns A idcula contorta. They contain 
vast numbers of fossils, and more particularly fishes and 
reptiles iii tho lower and middle dhisions, which cuiislliute 
w'cll-defined '‘bone-beds.” In the* lower bods tlio fuKsil 
mammalia are rcjireseiited by the Microlostcs, a tiny 
nuirsiipial about the size of a rabbit; and in tlicin and in 
the beds above are llio lirsL traces of tho gi’cat marine 
rept ih'S—Ichtbyo.saurs, Ele.siosaurs, and Ibc Hying reptile the 
Ptcrodactylc, which range through the rocks from this 
point up to the top of tlie. Secondary group. 

3. The Linssic Fttrmiiiioa .—The .Liassic fohnation 
(Elate V. fig. 24) derives its name from the thin layers of 
limestone in its upper and lower divisions. It rests con¬ 
formably upon the Upper Rboetic beds, which evorywhero 
occur at the foot of tJic scaiqi ('oin]ioscd of its lower rocks, 
and it is composed of three well-marked divisions—the 
Lower Lius clays and shales, with their limestomis, 120 feet; 
tho Middle Lias or Morlstouo, ^ calcareous soudstunc locally 
converted into iroii-stono, 160 feet; the Upper Lias clays, 
ranging from 200 to 500 feet thick in Yorksliiro to 6 to 8 
feet in Somerset.. These rocks are cliaractcrized by vast 
Dumbent of peculiar forms of Ammonites and 13oleumIteH,two 
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ccjjlmlopfxls winch are widely spread tlivongh the whole of 
the marine Secondary rocks above the Lias. The other 
iuvcrt(;brate8 abotuuL and the foshil fislies and reptihsH are 
preserved in great perfeetion. Nuiuorousreiinuns of plants 
prove that at this time the ve«;etation was composed of 
ofinifers and cycads. Among Ih** charaeteiistic forms are 
(irfiphirq incurvdy Linw t/if/anleu^ /iliynclioiwlla hiruedra^ 
7'ert'hratula punctata^ &c. 

4. The Oolitic Fonmttion» —The Oolitic forinathin (I’lato 
V. fig. 2f), so called frdm some of the limestones being 
e()mposed of small gr.ilns like the roe of hsJj, each h)rmed ol 
eoats of pnrbonate of limo (I’late T. fig. 8) jomid an org.anic 
<‘(*ntre, rests conformably on the Li.as, and is grouped with it 
l»y most continental geologists under the name (jf .lurassio 
(see Map), from the oiMnuTencu of these rooks in flie Jnia. 
It. (iinisists of three massive limestones Kt'imroted by two 

thick beds of elav, and eont.-dus snboidiuate beds of sand 

» " 

and sandstone. It is divided ns follows:— * 


MiAxirntiiii 

'J’luokness. 

I’cet. 

ruvbeelcia® or the fresli-w.at(‘r and 
marine, strata of the ^slaml of 

rurbeelai . . .SGb 

I ' pper Series, e. Foiilandian, or limestones and sands 

o| rortland,.230 

d, Kiinnieiidgiaii, or clay of Kitmner- 


i<lge, 


^V. (’ipvallun, nr coral r.jg and e.'tl- 

^.ruldhi Seiles, - earcous grit,.2r<t» 

(tNfoidiaJi, or clay of Uxfoul, . . GUtt 

( a, l5.dl>onI:m. or Hath lnnestoue.‘cl.iys 

, . ) and s.imls, conibr.ish. I'*(»UNt 

l.u«Tr Sfiiw, < .._ 

cartlj, Jiifeiior 1 l.> 


These de]»osits vaiy eon.siderably ill tldukiiess, and 
were dep(»siled for tlie most pait in seas not far fiom the 
bind, along with minieions fragments of ferns, equi*>eta, 
and ooniferons phuits, iuseels. ajid other wdiigs and sliays. 
The J’nihoekian finvio-marine division is fonnd onU in 
Soulhevn and Eastern England,in l)or.<!el ami Sussex, ami 
has bi-en traced as far north as Oxfordshiie. Tie* I'ort- 
l.-indbui miirim* strata range as far uurlh ns lUickingham- 
bliiie. The stiala below the Great Oolite In Yoiksliire 
consist of shali'S, ironstones, and samlsluiies 7oU feet 
thick, with vast iinmbeis of cyeails and ferns, and one 
seam cif e.o:d IG inches in thh-kness. At llrora two seams 
pf coal in this deposit me:isuie iS and 44 inohes re- 
Bpectively. J.owcr jaus of PhaAcolothenum Buvklmidl 
and other mammals in the “ Stoni'sfii'ld slate,” beneath the 
Groat Oolite, and the IMagiaiila.x and otliers of the Eur- 
iH'ckian strat.n, prove that small marsujdals still inhabited^ 
the land. 'The piestiiee, loo, of birds Is shown by the dis¬ 
covery of the loiig-lailetl Awhuoptcrix mrnTniiTn of the 
litlnjgru])hio slate of Solenhofen, whieh belongs to the 
Gorullian division. The gigantic Dinosanria, liowever, 
were m«'isters of tlie land—the ilegal<»saurns, Ccteosaurus, 
and their allies. From :unuiig the largo numbers of ebar- 
acteristie marine rforms the f(*llowing may bo seliM'.ti'd 
as typi'S:— lth>pichoncUa epinom^ 'rii'vbratula maxilUUa^ 
Trif/onia costnta^ Clrpphfra diiatafa^ Ottfraa dcHo-idea^ 
Anmoiiitcs Juaou, L't/emulUit ahbreviiUuHy and Ptrna 
ipiudrata, 

Tho Wcalden strata (Map, see also fig. 25) of Kent, 
Sussex, tbe isle of Wight, and Dorset consist of fresh-water 
sands and clays. They form, with the rurbeek strata below, 
one gi-cat ficsh-water deposit common to tho l^ortlanJian 
and KcocoTniun divisions. 


the chalk, rests conformably on the Oolitic, and consists of 
the following series in Britain:— 

Feet. 


TTppcr, 

Lower, 


t f^h.dk, 

I f^Pl^’r Greciisaud*of Blaekdowii, , . 

(Gault,. 

j The Lower Greensand or Neoenmian,. 
( (W'**aldim),. 


958 

200 

1.50 

500 

1100 


The Neocominn strata arc v.ari.ablc in ehanaeter, and are 
ebielly roiiairkable for tho vnlu.able pbospiiatic l»onu-bed 
whieh they contain in Gambridgeshire, Beilfordsliire, and 
part of Butkiiigham,’ Numerous reiiHiius of Uic Dinosaurs, 
Iguanodoii, i>te., have l)C<*n met with in this division, both 
in^hc fresh-water and marine strat.'i. 

Thu gault is a stift' bine calcareous clay highly fossil- 
jferous,and eont.'iining many pliospbatie nodules. Tlie upper 
greensaml of BliU-kdown is an arenaceous deposit in Devon 
and Somerset with fossils closely allied to tho gault, while 
that of Warminster and the gbme<inilie sands and marls of 
liaslern and South-eastern Jhiglnncl lieloug to tiio chalk. 
At l'’olb<*.stone there is ;i gradual lianf>ilion from the sandy 
beds, liiiilily cliurged with gl.uieonite, into tho ehalk mail, 
and from tliat into the eii.ill;, wliieii is nut less tluin S.'iO 
feet thick in tlie StiuilN of Dover. The ehalk is foimeil 
of eomniimtted soell and vast numbuis of furaihinifers 
(I’late I. fig. 7), and w:is nccymulatcd at the Isittoiu of 
a dei-)i si-n, like the “Gloiagcrina oo7.o”of the Atlantic. 
'J'lie l.i)* IS of Hint eharai'leiuiiig the njqier p;irt in the soutli 
of England, lull ileseeinling to the liotloiri in the gorge of 
the IJiimlier, an* eoneielhm.s of silica fp'rmed round organic 
cp'Uties, gi-nerally sponges, and are petrilied in the jxjbjliou 
in wlildi (liev lived. The silica has been secreted from 

« a 

till* Sea water li\ diatoms, polu’i.^line.T and sponges. 

niosl eh.iKieteiistie iimllusea of tiic Gretaeeons se;i 
aie amiiionitoid shells whieh e.\hibit every v.iriation of. 
loiiii, fujin the eloselv-ciirled Ammonite to tlio nneurled 
and straiglit Jiaeculiles— Aucphu'ira.^ fji(ja»^ Neoeomian; 
J/unilie.'f roliindiis^ Gault; Jiucidltc.^ wiccpg., Chalk. 
Among Ihy G.o teropoda tho f’ft »v/cer«<iNeoeom- 
inn ; and among the Spongi'S VtntrlcuHtes radbilu.^^ (.ihalk, 
juv woitliv ol lemaik. 

The eha 1 lge^ m tlie geogra}iliy (*f llrilain in the Seoi.ndary 
.'igt* wine on the whole miimpurtant ;iml local. J)iiring 
the Tri.issic age, Cornwall, tlie IVnnino Hills, Ciimbiia, 
Wales, and tlje higher giounds of Scotland were dry land 
washed hj a shallt»w '•ea. In tbe Eia^sie, Colitie, and C rul.i- 
eeons ages llie an-as uf se.i weie gradually’ Jllled willi it 
sneeessioii of sliala wbieli now a}»]»ear as broad bands 
ninnijig (see Map) <li:i;:on:illy aeio.ss Britain to the south- 
e:isl of a line lUimiiig fioni tbe inontli of tbe Tees 4o th(^ 
Severn. While this was‘going on the are.a was sinking, 
jiml at the close of the Secondary peiiod had sunk so dei*|> 
ns it) allow of 1«5M feet of eli.ilL being aceuiiiuhiled in 
till* sea then eoveiing South eastern I'niglaaib At the 
close of the Cretaceous age the area w.as lifted up :ibovo 
the sea, and a migration of new forms of life in the sea 
and on tlie land took jilace, from .Mnnc region as yet nut 
known; and tlie Secondary types of life, lieatiti in the 
struggle for exisleiice, heeamc extinct. Theaviival of this 
new taima in Europe eharjielerizes llie Terlijiry pi'ii<»d. 

(e) 7'/(i‘ 'i'ertinry 'I'lie, Tertiaiy or Kaiiiozoie 

strata (Maj)) areeharaelcri/ed by tlie presence of the remains 
of the new-C(»mers tliat took possession of the laml, the sea, 
and the air, and in the king interval between the time of 
their ariival and the )jresent U.ay present a steady piogross 
towards the juesent fauna. ’Iho pereenlnge of living 
species gi’ows larger the nesirei* we come to our own time, 
and alVoided Lyell the basis of his classlfu-atiuii. The 
invertebrates, liowever, have not changed fast enough to 


6. The, Crctaccoux /orwaffaff.—The CrctaceoiiH for-! mark the later Tertiaiy formations, and it is only when wo 
mation (Map, see ulsu figs. 25, 2G), deriving its name from I appeal to the ]d:tmitid inummaks that the progress liaa 
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hecii Rufficieutly swift for the purposes of classification. 
Tliuy appear “cii i»k'ino evolution/’ and allow of <»ur 
ilcliaiup; thu fonnatloiiH us follows:— 

• Characturistins. 


VI. Historic^ in wliieli llio events arc 
recorded in hislory. 

V. Prehistoric^ in win»*h (l<»m<*.stie. 
aniiimi.s uiid cuUhalcd frniU 

a]jpc;ii*. 

IV. in wliic'lt livin.;^ sj)ecl«*s 

of placenlal nuinnnals arc inoie 
.nbundnDt than the extinct. 


lli{»torical Eucord. 

Munuhundant; do- 
inesllu aniniuls; 
cultivated fruits. 

Alan appears; liv- 
in;^.species abun¬ 
dant. 


III. PUocvne^ in nhich li\in.:; sjurics 
of ]ibcental maiiinials ap)»ear. 

TI. Miocene^ in which the allianec* 
between JIvInst and jdacculal 
nianniials is more elnse lliuu 
before. 

I. Eocene^ in which the placental 
mammals now on the earth ni'rci 
ivpicsenlud hy jdlieil h>nus lie- 
lon;;iii^ to cxistln*; onlers and 
fainilii‘S. 


Living spech-s np- 
jH-ar. 

Liviii;^ ^'eneja ap- 
]>car. 


» 

! 

Li\In;j orders and i 
J.imilies apjiear. | 


1, The Koi'vne Formation, The i«n'ks mIiIcIi eon: lilute 
the F]<ii cue formation (I’lale Vi. 11^. i!*)iii lin; 4 lami n->t 
uiitUi llie \\aler-v>oin Miifacc of llic Ciiallc, and an- re- 
sUieled to the uica to the south east of a line draun 
from r«rliaiid to the Wash, heinj' inainl) ma.s.'-ed lo‘’,ellier 
ill Ino basins termed r<-sjM*ctively tliat ol J,i»ndon and 
Hampshire, dliey me divided into lliree ilivi‘'ioiis, ae- 
coidiri;^ to tlie ahsenee or prirenee of a fmaniinifcr, 
Kumiiinlili-.s, as follows:— 


♦ 


TlpperorPost- 

nuniiniilirie, 


Hempstead l»cds-> frc.sh-watcr, <*s- 

tunrine, inai in(‘f. 

Bembritli^o Jhals,. 

■{ OsboineorSt. Ihdcns lleds—fn-sh- 

water, e.stuarinc. 

Ilcadon Ueds—fresh-water, cstii- 
ai'ine, marine,. 


Middle or 
Nnmmulilie, 


Lower’or Fre- 
nummulltic., 


f Ijurton sands and ehus—marine, 
I Iiraehleslunn—niavine, . . . . 

I?a;';.shol,. 

Alum Kay and niannemonth 1’eds 
—fresh-water, cstuanue, marine, 
’ London chiy—estuaiine, marine, , 
Woolnich mid Keadinj; sands,* 
shin{;lc, clay-^fresli- water, c.st u- 

ariiie, iimriin*,. 

^ T’haneL sand— niariin*, estuarine, . 


Feet. 


170 

80 

loo 

tiCO 

.'too 


480 



T'hosc throe divisions an> cijually wi-11 represented on tho 
Continent. Tlie Upper is j;ronped by some authors with 
the lietls at the ha.se of the AJiocene, under the name of 
Olijjoeem^ 

The Kocciio Kea.s IceiiUM] wjtli life*, of various hinds, now 
for the most part only found in the wanner re^cions of tlie 
ocean, with sea-shakes,•j;i;.jantie shaiks, r-iys, hword-fislics 
and sturgeons, with tlie iiaiitiUts, cone, volute, cowry, 
olive, .and spiudlc-shcll. In the lakes, livcrs, and seas were 
turtles, crocodiles, allifrator.s, and lonfr-sii(»ulcd pivials. 
On tho land the tnpir-liUe Coryphodon, tin; Opossum, and 
the Arctocyun make their n}»]>earanciMn the iVciiuinnudUiu 
division, as well as tho ^ooso-like Odoutoptcry.N, and tho 
Hasornis, a ^*oat bird with a lie.ad as large ns that of tlie 
I^Ioa. Another tapiroid, tho Lophiedon, appears In tho 
l^ummulhio di'posits of Brackicbliain, while in tho upper 
division the group of nnimuls originally discovered in 


the Faris Imsin and described by Cuvier, contain tho 
ancestral fonns which conibiuo characters now Rcaltere*d 
widely among llio living lierbK’ores-—the FahiHitherium, or 
tlio repTCscntalive of tho Ferissodaclyles ; and tlte Anoplo- 
tiieriuni, or tliat of the Artiudactyles, The Adapis, too, 
represented the Ticmurinu divi.siun of the iThiiatcs on tho 
land, ninl the llalilheiinm the Sirenians in the sea. lii 
the air, too, were hats. Among the. land-shells it is inter¬ 
est ing to note one tiny snail, Jlclic Uiht/riulhica^ now 
living ia the Hinted Stales. 

2. ’J'hc Mioct'm' Forntaltoti. — It is a question still 
under dispute jxs to wludher the Iluvio-marinc dtjposits at 
Hempstead, 170 feet thick, belong to the Miocene or to the 
l'}>per luicein*. The small hog Hki* Hiiojtotitimnf hovutuit 
and the species of eroeodiles ar*? Identical W'ith Freiicli 

s]>eeles of i.ovver Mb.. age. Nor is Hie evidenee quite 

cleartliattlie lignites and asi-oeialed laeustiinebcds of Huvey 
'I’raCey, in i)evonsljire, and l)ie deposits with vegi'lahlu 
mailer mulcr the lavas and aslics ol Mull and the mH'tli 
of li'elaiul, really belong to the. Miocene ago, altbongh most 
of tin* jdants aie s])c-eiticallv identical vvilh llios<‘ of Hie 
Aliocenc of Swit/eiland. A the Continent, htnvever, the 
Alioceiie sti.ita have a large local development, and aie 
cliaiacteii/cd hv tliKce distMiei mammal lannas. In tho 
Lower Aliocene in France aie found two marsupiaI^, the 
l>idel])liis and llya-nodon, and the AnehiHiemim or three- 
l«)ed ancestor of tlie hoi.se- three .‘“uVvi\(*ra fiom the Uppi-r 
Kocene age—tin* lly*q>otamus, and the living genera Fhino- 
ecios. Tapir, Mu'-tel.i, Viveiia, Squinel, Ih’dgehog, I)oi- 
inoii'-e, Mater-shrew, and Alole. Tlie.se were siiceeeded 
ill the Freucli Ali«l-iinocene by the Hog, Alitclo]»c, Heei, 
Heaver, .and other living gein'va. The DiiioHieiium ami 
the Mastodon represent llu- Frobosiadea, and the gigantic 
Alacrolheiium the LilenUlta. A larg«‘ Antliropuid aite, too, 
livi’ii in the fure.sts of Fraiici! and Heimany. Jii the I’jqaM' 
Mioeciu deposits of (icimany, France, Italv, Spain, and 
(ueeee four new .living genera apjicar-'-tiiiafiV, Ga/iHa, 
Hyama, and Forcupim*. 'J‘lio Mastodon and the Diim- 
Ihcriuiii still survived, ami aj»es vveic abundant (Mcsojdtlie- 
cus') in the south ami ranged as far norlii a.s lipidesiieiiii 
ill Haiiii'tadt. In the inaiiiie aecumulal ions of the Mba eiio 
age gigantic teeth of shaiKs aie eommon {(.'uvclnn'otloii 
wv(inhnlon), 'Diese ami other Alioecne fossils occur in 
the Flioeeiio deposits of Norfolk ami Sidl'olk, having been 
derived from the dcstim-Hon of the Alioecne stuita In Hie 
area of tho North Sea. 

T'ho view ln-ltl by some geobrglsts, fbat lla-re was a 
period of intense glaeial eohl in Hio .Mioeeno age, is, a.s 
Sapurta observes, negatived by the evergreen vegetation at 
low altitudes in Alldflie Kunqie. vvjiieb would liavu beet^ 
killed by a f<‘W liard frosts. Tho Miocene cliinato is proved 
by the jdaiits and animals to have bi'en warm hi Central and 
Nonlheni Europe. Hieat geograpldcal changes took placo 

at the close of tlie. Miocene age. Tin' lower marina Mio- 

• 

cene strata of Hie Dent du AJidi have been lifted up at 
least 10,tid0 fei't since the Mioeeno age, and the greater 
portion of this elevation probably took place before tlie 
de]iosit of the Fiioeene stialiu A similar ujiward move¬ 
ment lias been traced in tlio F^ronces, the Himalayas, 
ami tho Sierra Nevvida. T*he a.\is of disturliancc, passing 
through South-eastern England, giving rbo to tho VVeahL 
and causing the Eocene strata to he set on end in the l.''Io 
of AViglit, is mo.st pndialdy one of tho results of this gem'ial 
inovcment in the crust of tlie earth. • 

r». The Pliocene Formutiun. —Tho Fiioeene .strata of 
Britain, known ns the “crags” of Norfolk and Sulfollc 
(Flate VI. fig. 28), extend over the eastern parts of thosn 
counties and over north-eastern Essex, and occupy a small 
area near Aberdeen. They consist of suiids, gravels, niul 
clays, more or less imjiregimted with iron, and containing 
numerous sln lls, most of •which are still living in our sens, 
a.'j well a.'j fossil bones partly derived from the break up of 
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•older formations, and partly contemporaneous. They are 
classified as follows:— 


Xeirer Pllorenc ofLynH — 

Wobtleton I'icds, inailnr, 
Ohillesfind (fitly, 

Al(li'l)y lleds, fiiiviu-inariuc, 
Nowieli Ortijj, * “ 

Ohhr PUovrue oJ‘ LyilI-— 
lle<l Oag. liiaiiin;. , . 
(^jralllnc (.rtit;, nisirine, . 




Not known 
as living. 

1^8 ! 

> 

U 


112 

30 

20 

218 

CO 

fit) 

filHi 

341 


fifin* Cfiirnlline Ora/r, so immed from the ahumhmee of :i 
polyzoon, Fosclculnrin nurnnlivui,, is furlinT distinguished 
fr(*iii the dcpusils above liy the iiumber of sp<;eies of 
mollusvs now restriefed to the sotithern seas, and a4S these 
<lisap])e;n*ed tliey Mere replaced by tlio'-e of tiie northern 
sens, llie increase in the latlig; Iteiiig fnati r» ]ier rent, in 
tho (bir.'illine.Ortig to 10*7 per cent. In tho l\ed, and l-lMl 
in the Nonvlt’li Ontg. fi’his inijdics ti grtidutd lowciing of 
the temperature, iviiidi lias al-sji left it^ mar); in the hhicks 
of stone transported hy lloating icj- and drop])cd in the Eed 
Orng. 'Dio Vohtfa Laiuherli is :i snnival from ihcJlio- 
oene age, and is prolialdy represented hy the Volut.aJHnoma 
of*t!u} Atlantic coast of the riiilisl Stiles. Among the 
mammalia MaModoii. tin*ciirn,\>^^ /'/cjihaK* vu'ritHnntdix^ 
ami Hhiuowrus mvijaHiiiutH aji]icar in the riioeeni‘ strata, 
and the Jivingspeeii's arc repre-imted by llie IlijtjiujHiLaiiuix 
fnnfiJi!hut.t^ ami by deer of Eastern Asiatic tvpc—Axis, 
iJusa, and llieir alls 8. Tho true horse too apjicars, diftcr- 
ing Iml sITglilly in it.'. t«‘cth and feet from living sjjccics. 

d. 'Dll! J'UiidovvHc Ftn'tinUion .—Tim Ifieisloeeiie strata 
arc cliaiacterizcd hy tin* largo numher of living mammalia 
in association wIlli estiuct s^ci-ies in caves and river 
deposits scattered over the face of Euro]»c, and so associated 
■vvitli the boulder clays and marine sands knovvii as glacial 
and interglacial that the whole forms one scries. Out of a 
folalofs«'vcnty-etg!i1 IMristoeencIaml mammaliaiiolessthaii 
fif(y'fivcarclivinginsome]»nrtof tlioworld, 'riieseinaycoii- 
venichtly he ilivided into five groups. 'Die first consists of 
llioso now living in temperate Kuroiie, Asia, and Norlli 
America,and hn'lndcs thefoibnving animals:—Mole, musk 
shrew, common shrew, mouse, heaver, liare, pika, poncluvl 
marmot, wa(er-\ole, red field-vole, slunt-tailed field-voh*, 
conlhiciital field-vole, lynx, wihl cat, wolf, fox, marlon, 
ennliic, stout, <itter, browm bi-ar, grisly ln'.av, bailgiT, horse, 
bison, iirns, saiga .antelope, stag, roc, fallow-deer, wild 
boar.^ fifiie si-eond consists of animals of Arctic habit:— 
Unssian vole, Norwegian h'Uiinmg, Arctic lemming, varying 
hale, musk sheep,n-imh-er, Arctic fox,glutton. 'Die third 
iti composed of lliose wfiiieli enfoy the cold elimalc of monn- 
lains:-—The snowy vole, Alpine marmot, chamois, and 
ibex. Iheso animals invaiicd Euro])c from Asia, and as the 
cold iiiercased the tem]>crat« group found tlieir wav into 
Soutlicrn Euroja. mid Nortlierii Africa, while tlie Arctic 
division jmslied as far south as tbo Alps and I’yreni 
iho fourth group of invading fonn.s is repiesimtcd liy 
aniinuls now only found in w'arm countries I’oreupinc, 
lion, pantlier, Africaii lynx, Kafir cat, spotted hviena, 
btripeil bya'iia, and African elephant. Tliis group 
animals is found as far to tlio ijurtli as Yorkshire, and 
as far to llio west as Ireland. Among the southern animal 
too, must Im* reckoned the hippopotamus, which liv<*il us far 
north as Britain in the Ifiiocene age, and in the Pleistocene 
occurs in caves and river deposits, in intimate associatim 
with some Arctic species, such us tho roiiideiT. 

Tho fifth group is composed of extinct species hllhcrti 
tinknow'ii in Europe— JCfejdtaii audtiitus^ Klephas priini- 


tfeniw^ Elepha9 melllensir^ Jlhinnrrros iivUorttinus^ 
cct'os hptorhium^ Meyitevros hibemicuSy Uippnpotamna 
Ve.uilandi^ Ursus spelmti^ Mjfoxm melitamit. The most 
impo^ant hiological fn<iL in tho history of tl)<! Pleistoeeno 
period is the appearanro of kfan in tlic nidi* hunter stago 
of civilization— Die Eivi-r drift man first, and then the more 
advinn'cd Cave-man, Iho former a]»]ii'ariiig along with tho 
temperate, and the latter along witli the northern animals. 

The gcogra]»hy of Europe while tlu'se animals were in 
possession was widely dillerent from what it is now*. Tho 
hundred-fatliom lim* on the west was the Atlantic shore, ami 
the liritisli Isles were the higlier grounds in tlu* far W'ost 
of the coutiueiit of Eiiropc. Xortliern Africa was joined 
to Europe liy way of Gihrallar, Sicily,* .and l^Ialta, and 
file islands of the Gicek Archipelago were mountains. 
The climate in the early Pleistocene was gradually becom¬ 
ing colder, and there were oscillalinns of tomperntwre, 
wliich have eaus<-d tlu- remains of the northern and southern 
animals to la* assoi’ialed togetlier in llio caves and river 
dcjiosils from tJic Aljis and I’yrcnces as far north ns tho 
shori’S of the Ikiltic. 'Jfiicre were also oifcillations of 
level in Northern 1-lnrope, which have loft their murk In 
tile marine samIs and lionhh'V c.Livs. 'Jfiie Pleistocene strata 
present great local vaiiations. In the South of Britain tlui 
strata with fossil inaminalia are ilivisildc as follows :— 


Late Ph*istocciie; Arelie auiniaU 
abundant north of Al]is and 
• Pyrenees; s^lltln•lu animals 
jiresent; no extinct Pliocene* 
survivals. 

Mid Pleistocene; Arctic, amiimls 
present ; lenipcrutc annuals 
almiuhiiit; soutliern .animals 
]>rc*‘( t; one extinct Pliocenu 
survival. 

l^aily Ificistocenc: Arctic animals 
■ jircsent; temperate and «(»uth- 
ern animals present; many 
extinct Plbiccuf survivals. 


fifiic river gravels; tho 
1)0110 caves. 


fi'bo lower brick- 
cartJis of ih« 
'J liamcs Valiev; 
Orcston fiasun*, 
vvitli lihinoccroa 
metiarliiiiKS, ^ 

'Die forest-bed of 
Norfolk and Siif- 
folk,nnd ossociati-d 
tluviatilo K(*ri(*s. 


In tin* north the marine and glacial deposits fall iiaturallv 
into a scries altogotlier difierejit—tlie Preglaeial marine and 
fresh-water acenmulalious; the (ilacial marine andterre.s- 
trial accumidalions—boulder clays, moraines, and flio like; 
and llie Postglacial miirim* and frcsh-w’aler btiata. 'I'hcse two 
scric.s are to be looked upon as contemporaneoiiH in dilTerent 
areas, andlliey can only be lirongiit into relation with each 
other w hcMs they overlap. TJio Jiiarlv Ploistoccno formation 
consi‘>ls of the forest-hvd ami ;issnciated flnviiitile strata at 
the base of the Norfolk .and Sufi’olk clitfs (Plate VI. fig. il>). 
The forests tlien growing in the area of the North Se.i 
eonsisli-d of Seolcli firs, ppiuces, and yews, oaks and 
birches, with an undcigrowth (.f sloes, in which KU-phas 
meriifioualig, Khinoccros m^yarhbms^ and other surviving 
Pliocene extinct species foiined no less than one-lliird of 
tin* mammal-fauna, the mammoth, KUphas mUiqitm, ami 
cave-bear representing the extinct new-iomers, the beaver, 
wolf, fox, stag, roc, ami others tho temperate group, and 
flic musk-sheep and glutton tin* northern species, 'i'lie.'.o 
deposits underlie tlie Iniuhler clay,.and are tln*n*fore clearly 
Preglaeial. Tho Mid Ificistoccin* division consists of the 
fluviatilu deposits at Crayford, Eritli, llfoid, ami ((rays 
Thurrock, and contains hut one extinct Pliocene survival 
out of Ivvouty-sevcu b])ccie8. Implcinculs of tho riulo 
paluHilithic, viver-drift ty|H* liave hecii discovcrcil in tln-so 
deposits, and slndls of CorM('uif. J/n7H(itfifts, now not found 
in any rivers nearer than the Nile, and tlio l/nio fittorafU^ 
now found in tlic I.oire. These strata are jirobahlypivglncial. 

Tho geogrnjihical change in Northern Europe at tinj 
close of the Forest-bed age was very gi*<*at. The. forest of 
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tin* Xt>rlh Sea Bank beneath tlie waves, and Britain was I 
depn-^icd to a depth of no less tliuii ‘JilOO feet in the 
areu of ^VaIea^ and was reduced to aii m'chi}>elago of 
isliiiuis, cuiii]>o!)ed of wlmt ore ikjw the higher lands# 'I’ho 
urea of tlie English Cliaiiuel also was dt^prrssed, and the 
*‘hil\er streak *’ was Buinewhat wider than it is now, as is 
proved by the. raised beach at Biigliton, at Braekleshuin, and 
elsewhere, wJiieh marks the sca-iiuo of tiic lar^'c.st island 
of tho areliipchigOjlhe soutlu'rn island as it may he termed, 
the northern shores of wlueli cxlejulcrl along a line jjoss- 
ing from Bristol to LoJidon. 'I'liu iiorlliera shore of the 
Gonlinent at liiis time extended ea.stWaids from AhitevUlo 
nortli of tin; Ei/'jebirge, through »S/Kcony and J’oland, into 
the miildle of ifnssia, Seundinavia being an island from 
which the glaciers riescended into the sea. 

'J’liis i'c«*'‘.faphical cluing<; was aeeotnpanied by a corie-^ 
Hpoiidiuj'. cliaugc In climate, (ilacicvs descended from the 
higher iiioiiiilains to tin* s<*a-levcl, and icebergs, melting as 
tliey ]».i''’'i'd soutiiwanls, deposited their burdens of clny, 
Bainl, and erratie.s, which oecujiy such a wide area in the 
jiortiuns tlieii anhiiierged of Britain and the Contiiieul. 

’I bis ilepressiuii wjis followed by a re-ele\alicni, 1»\ wlilcli 
tho British isles again formed a part of the Cuiiliiient, and 
mens of the Channe! and of tlieXoilli S(‘a again hi'cann; 
tin; feeding grounds of the late I'leistoetln- mammalia. 

The r<-latioii of the I,ate ricistoeenc mammalia to tlieso 
elmiiges in Britain is clearly marked by the fact tliat tin; 
strata in which tiiey are found lest n^on tin; glaei.-ii ^e* 
jiosits in .some placi’s, as at lioxiie, and in others aic coiii- 
}»osed of maleiials tlcj'ved from tho Ineak ii|nif llie cdacial 
beds, as at Bedford (Blate \T. tig. .'10). In the glaciated 
areas they arc jiostglacial, Ih t in the nou-glaeialed areas 
hontli of tin; line above mentioned tiny _ also h 
glacial or even prcglacial, sinci* tJie northein iinials fomnl 
llieir wav Into Britain before llu; time <tf tli jonlder elav, 
and retreated southwards dming the extreme glaeijil cold, 
^•turning to the jegion north of llie Thames and lower 
Severn us llic temperature heeame higher and tlie land 
rosefiom t>ejieath tlie sea. J'Tom these e<nisiderations it 
will he seen that tin* c’ontents of the I’lrislucciie hone 
laves sue as likely to 1 h* pre- as j>«»sl-'0aei.d. 'J'lnise of 
tlic e.ive of INnit Xewjdd are ])ost-glaeial. 'Jin; nnlely 
ehi{))»cd ijiiplemeuts of the IJivei-ilrift Jinnter <ieenr widely 
distrihuled through tin; Late I’leistoccre river-beds and 
eaves, in association with the remains of tin* mammotli. 
woolly rhiiioccros, bison, hors;-, reindeer, and tin; like; and 
tin; better made Jinplcaiients found in the strata above them 
in Britain and France imply that their makers, the Cave¬ 
men, Were later in lime and w<*re higher in cnltuve. Tho 
ass<jeial4*d remains ]jr<ive that they hunted the sann; 
animals, some of whieli they wen; iii tlie liabit of engi‘a\ing 
on their tools. TJie Bivei-diifL man is not n*i>resented by 
any living nu ;* of men, wliilc hi.s hctler-e((ui])})ed sueecssor, 
the Cave-man, is probably n-]iieseiited by the Eskimos, who 
lead a rnde Jmnli-r ninl tisher life similar in all rcs]*ccts,ta 
that whieli he leil in ICnrojie. 

«>. The Vrehistariv. P'oriufifinn .—The I’rehistoiie strata 
consist.^ of alluvia, peat-hogs, and )»eae}n-s, and the con¬ 
tents of eaverns containing tlie remains of animals now 
Jiving in Europe assoeiated witli tliose that liave been 
inlrodnoed by nuui in a stale of dortieslieation. The prin¬ 
cipal British species arc— * 

Wild AnimaU. —Beaver, hare, Alpiia* hart*, rabbit, water 
rat, wild cat, otter, niaiten, bailger, hfouii hear, grisly 
bear, W 0 I 4 fox» horse, roe, slug, elk, Irish elk, reindeer, 
nvus, wild boar. 

I>oimsUc ^Dog (^Cuulg jHmlUnri9\ Jiorsc 

(^fCquu$ sheep (^Ovis cnvVs), goat (Cay>ra Atrca.i), 

bhorthorn longifronss Owen), hog {Airnt 9crofn)y 

iiiursh-liog {^Sui palmirU^ IKlt.) 

Tlio Prcldstoric period is separaleJ from the ricisfoceno 
by an interval sufficiently long to allow' of the British area 


hecoiniiig isolatvM from the Continent, and assuming almost: 
its present contours, and to allow of the extinction of 
some species and the retreat of olhers. Its most import¬ 
ant feature is the anival of Hm' 4 ;cs 6 ivo races of men of a 
ditrerent race and of a fur higher culture than the Falajo- 
lithic Biver-dvift innn and Cave-man. Tho Neolilhh; fanner 
and herdsman first appears, bringing w’itli him the mis of 
polishing stone, pottery-making, mining, spiiming, weav¬ 
ing, the domestic animals of the above list, and some of tho 
cullivaled s<‘eds. lie is identified witii tin; non-Aryuu 
division of mankind still living in Europe, ns the smalfdark 
Basques. Subsequently the Aryans came* in, the aneestora 
of tlie jiresciii Celtic ]iopulaLkms, and bronze became 
known and then iron, the introduction of each of lhe.so 
inelals being aeeom]amied by a higher eivilizatlon than 
that which went before. Tims the Neolithic age was suc- 
ei’cded by the Bronze, and th.iL by the Iron ago. Tiio 
Iiistory of Britain bigins Into in the List of these tlivtio 
divisi<ins. 

Several of the domestic animals iiitrodiu-ed by tlio 
Neolithic fariners, sncli ;is the short Oiorned ox, tho iriar.sh- 
liog, and tin- g<»at, reverted t# a wild slate in the forests as 
yet iintouclied by llie wuodiiiairs a\c, and their remains 
o(-(‘uv in >t«<.soc!ati<iii with tlio.se of the wild animals. 'I'lic 
domestic horse and the Inrgi* Jiog srrofa') may havo 
bi-c-n introduced as doinesticsated animals, or they may liavo 
de.scendecl from nnecslors which lived in Britain in tho 
J’leislocene agi-. The Irish elk is the only species that 
heeame exliing in tin* Preliistoric age. 

d. The. Hisioric Forinatiun .—It remains fur us now 
to eoiisidcr tho last page of tlie geological rccoid. The 
snperlieial d;-p<»sits, tho loam, the various deposits of 
slu-ains, tin* jieat-hog.s, shinglc-hauks, and tfoutenls of 
r.ivc-'s, refuse-heaps, llm modern ejecta of volcjyiocs, with 
renuiiiiK which allow of onr attaching a date, bi-long to tho 
lli.sloric fonnation. In Britain the Ili.storic ])orh»d may bo 
.said to begin with tho in\a.sion of Julius Ciesar hi>); 
in Gaul witli the founding of Mnssllia by the Gin ks 

that of Spain, with tho founding of (huU-s by tho 
l*ha*nicinns (n.c. HOO); that of Egv'pt, with the reign of 
Mnies (n.e. 4000). It is therefore evident that the Tre • 
Jiistoric and Historic jicriods were in jiart sininltanenns in 
dillereut poits of Europe. In Britain the eliief ]K>ii]ls to ho 
noted in the fauna arc the di.sappearam-eof the tine elk from 
the British fauna, and the gradual exteiminatiun of tho 
larger wild animals, the lirown lM-ar, beavcT, widf, and wild 
hoar. Tile reindeer still lived on in the nuitli of Scotland, 
anil w.'is Imntcil in Gaithness by tin- Eails of Orkiiiy nslato 
as Among tlie new forms tlie fallow deer, domestic 

ox of tin; lu'us type, a.ss, domestic eat, and the common rat 
limy he ineiitioiied. Korean wo scjiarate the Historic 01 * 
riehi.storic formations from Ihn Ti-rtiary gi'oup. It is 
tnu; that, no less than seventeen l’leisl<H*cm; species have 
disappeared from Britain in the interval separating thnono 
from the oilier, some having become cxlliiet, others having 
ridreated to the ncirth to the south, or to the sheltec 
oflercd by tlie forests of Central J'hirope, or to the cokl 
elimalc of lofty uiountains. It must, however, be rcmeiii- 
beied that all tho wild Frchlstoric anim.als vvi-n; living in 
tin* ]»reeeding age, and that from tlio Fkistoccne age down 
to the present timi; tlie wild fauna and fltiru of Enrupo 
have been in their jireseiit areas. 'IJic continuity has heeu 
unbrqjicn. It is therefore evidi-iit.lhat the Tertiary ju riud 
must be extended so as to include the events of our 
own day. ^ 

(Geological Survey of Great Brltain-^Mcmoirs and 
JIaps; l)ana, Manual of GeologyJukes and Gcikie, 
“Manual of Geology;’* Geikie, “'Icxt-liook of Geology;" 
Lyell, ‘‘Student’s Elciueiits of Gcolof^;*^’ Murchison, 
.“Silurla;” Hull, “Tlio Coal-fields of Great Britain;” 
Phillips, “The Geology of Oxford;” HavvkiuB, “Early 
Mau.**^ 
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J).PAL^i50?fT(>L00Y. —The Btudy of thc^ncicut forms of [maple, alder, willow, myrtle, proteacoons plants, bucIi an 
life has enabled the {geologist to classify the stratified rocks llanksia, JIukeu, Grevillea, &c., herald the Appiuirance of a 
over the whole world according to the changes which they now flora, just as was the ease in the I’ennian, the cou- 
toihibit; it has also conferred an e(jual henetit on botany eluding stage of the rriinary period, 
and zoology by revealing the true relations of the living ‘ The now flora, which spread over the whole earth in the 
hpecies, and hy showing in some cises their line of ancestry, | Tertiary period, cliflcred very sliglitly from that now living, 
in spite of the record being, ns we have scon, broken and and is oliarae.terizt.'d by trees with deciduous leaves, which 
fragmentary. The evolution of the vegetable kingdom | gradually spread farther and further south, according to 
could not he expected to be completely illustrated in the Hooker, Dyer, Sajiorta, and Assx Gray, from the north 
rcteks formed, as most are of marine nceninulutioiis, not ]»)lar regions, where they tirst appear in t lie ('rotaeeons age, 
miTcTy because tlio rocks themselves auj tins result of tint j When once they had been evolved, in coiiseqnenee of the 
destnietion of older strata, but because it. is only the marked ditVeieuce lictwecn tlio north polar summer and 
lowest forms wliieh inhabit the se;u Nor in the animal winter, tljey rnjiidly increased in nnmhers and in diversity 
kingdom do wo get. aiiytliing hut si glimpse here and there of forms. As the polar cold increased and ei'ept soulh- 
of tlioso clinnge.s hy wJsieh it lias heeofiie wliut it is, until i wards, the trees of warm habit, the cvergreims and others, 
wo arrive at the Tertiary pc*riod, when tin* remains of the ' w(*re pushed furtliCr south, aw;iy from their original hirlh- 


mamnijilijua dwellers on the land arc ])ri*serv<'(l in great 
almndaiice and perfection. ‘We will lake the vegetable 
kingdom first in our brief summary of the geological record. 

1. The —'rhe traces of vegelaldu life are met 

with, as Dr. Dawson slnnvs, in tho oldo.''t stratified rocks, 
the Laurentian di\isiou of the Archalaii formation in 
Canada,‘in the heils of ^naphile, wliii-li may be masses of 
I’ucoids or e>en liiglier plants. I’licoiils, too, occur in tlie. 
Cambrian (I'h»j»h}ton) and J,<iwer Siluiian htralu. It is 


plaia*, and ultimalcly only suia ived in district.'t now separ¬ 
ated from eai’h otlier hy tracts of sea, di'sert, or mountain. 
Conscijncntly there is ah almost unbroken scijuence to ho 
o!)ser\'ed in the forests of the northern hemispluTO from 
tlie Eocene age to the present day, due to a giadual 
lowering of tempeiatuic as f.ir down as the glacial phase 
of tlic JMei.stoceiu* age. 'I'lie Eocene vegetation In Hritain 
was of a trojiical and Iiido-Anslralian character. Tho 
iorcsls were eoni|\oscil of fun and fcatlier palms (Elabcl- 


uot, howi'vcr, till wc gist into the Upper Silmian straUi j Liria, Nijiadifes), cypresses, sequoias, yews, ami pines, 

that wo tncet with indisputahlc himl plants of higher | There weie Lriuantic aroiils, and various representatives 

organiz.'itlon. The Dsilopiiyton of Dawson ranges from • of I lie family of .Sarsajiarilla. I’oplars, elms, laurels, 

that horizon to the close ot the Devonian forniatioii, and j oak^, homlnanhs, beeches, chcsliml.s, willow.s, planes. 


i.s a ‘‘gencrali/.ed” ]dant, uiuting the characters of a fern 
t‘* those of a Lycopodium, In the Devonian age, in the 


figs, hueklhonis, walnuts, inajdes, spindle-trec,s, and 
hnMdfrnit.s foimed dense groves, in which evorp-eens^ne- 


I'nited States and in Ihltahi, the vegetation to whicii in i dominated. Net tle-lrees (Ueltis), several kinds of llanksin, 
the succeeding ngn we ow'e our stores of coal covc.*<‘d the , and gum-trees (^Encal\j)tus), now' found only in Australia, 
kind. Gigantic Siglllariie and Lcpulodcndra, now re]»rc-. I weie ]ueM’nt, ns well ns giant cacti, like tho.se of New 
bcntfd by tho inslgnilicant Lycopodium; Calannles, iiuw' , Mexico. Thi'» forest extemded over Eunqio from'Lojn- 
rcpvesonted hy tho Ecjuisctum ; and \arious 'J’ret- fi-riis and j b.irily ns far aorlli as tho valle)Mif the Thames. 

Gonifers (Dadoxylon, iSic.) fonneil the daik and soinhro i 'J'iie Mio<*ene forests .at Lovey Tracey, in Devonshiro^ 
forests, with a luxuriant undergrowth of ferns, Archtcop- ' and in Ireland and the Hebrides, dilVered from the abovo 
1eris,&c. These forests occujdcd vast areas in tho northern I princip.’dly in tlm absence of Ilia tropical forms, and 
heinisplicre, and flourislieil without a break tbrongli the the iuercase Jft tbc number of KC(jtioia.H, tulip-trees, and 
l>e\oniaii nn<l (hirbouifeiuus periods, becoming finally other Norlli AmeiKau ly|ies. In France, Geniiany% and 
destroyed hy tlie clinnge of conditions at. the close of the SwUzcrl.aml, Imw’evcr, they still continued trojiicul in char- 
(.'arbimiferous .ami IN-rmun formations. 'I'lie coal seams, ncler, with abundance of ciuiqdiors, cinu.unons, and laurels, 
the resnlL of their decay on the hind, repre.scnt nu nccmmi- j'J'ho vegetation of Central and .Southern Erance in tho 
hdion(fig. lOy which must ill Some cases have been going oil I I’iioceue lerc is inteimedlate in cliaracter lictwecn tho 
for many ages, when tlie slowness of the present rate of like l wonderful evcrp'fceii flora of tlie Miocene and that now 
acciimul.alions is taken into aecoiint. I'he “'main coal” of filing in S(»uthern Eiirojie. Tiie fore.sfs in the ueighliour- 
South iSlafibvdsliire. is fiO feet thiek. Wo must also bear ! hood of Lyons contained hamhoos, IkpudamliLTs, luli]i- 
iii mind that the coal-flora grew njioii horizontal tracts of | trees, maples, magnolias, ])o]jlais, ami willows, and fivo 


nlluvium. submerged from time to time, and tbat wc have 
no remains of tlu* vegetation whieh grew in tlic npl.imls, 
in spiti', h(/Wever, of this it. is very interesting to remark 
that tho Coniferie arc the iiighest vegetabK' tyjics which 
liavH ns yut been discolored in a vegetation cliaracterized 
by It most wondciful dcielopment of extinct tyqies of 
Lycopodinm and Eqnisotum. The I’erniian forests con¬ 
tained many survivors from llio CaHjoniferous, but dwarfi-d 
nml stunted. Tlio genus AVuleliia is tlio most abundant 


kinds of laurels, mid were mainly evergreen. Thoso 
ilourisheil at a height, of metres above the sea. In 
Auvcr'-iie, at a height of 7o() metres, it was oompnml of 
d»‘ei<liums trees, maples, ald«*is. ])()plavs, willows, elms, and 
asbc.s, and at. 12UU metres of pint's, one of which, Ahiis 
guiws in Andalusia at altitudes ranging from 
IDU) to 1200 metres, 'riicse three forest zones represent 
the distribution of the forests in Middle and Northern 
Euro])e at low altiliulcs. l>e\ond the zone of cverpeens 


conifer, and tlie true Equisetum np]iears for the ilist time. ' was that of deciduous trees, mid beyond (hat pines. Tlio 
With tho eloso of llio IVrmian age llic “ri-lgn of tho cinnainon tiees and sahal palms, in IIm- Jlioceue growing 
Cryplogmufi” passed aX\ay, and new lyjH'S, closelynllieil to as far to tlu* nortli a.s the Lower Khine, in the early 
living forms, took their place ill the forests of the Secondary i I’lioeeiic did not glow fnither to the noilh than tho 
or Mesozoic period. ! plain.s of Lombardy. Jii the I’leistoccne age the face 

The forests of the Secondary ]>eriod in Europe con- I ofThitnln was (‘overed with the ordinary forests of tlio 
Bisted mainly of C’oniferaj belonging to the groujis Aruu- | temperate zone in Einope, among which we m»y'note tho 
earia, riiius, Taxus, CupreB.sns, &e. Zamia and Cycas ■ spruce, not now hidigenous. A*'the cold iiicrea.scd tlie Arctic 
also abounded, and llio screw-phu's of the warmer regions plants crept down to the level ot the sea, such, for example, 
<if Eastern Asia were represented hy the Oolitic Kaida- j as the yxifariV, or Arctic, willow’, found in the Tre- 
vorpum of tkarrutlicis, hehmging to the Eudogens. AYo glacial deposits of Norfolk. As the ci*l‘l diminished and 
look in vnln for any trace of tlie angiospeiinons Kxogens in Hie clhnato hcc-nmc what it i.s non, they retired northwards 
Ihi.s vegetation till wo arrive at the Cretaceous or last stage and to tb<* coldei regions at liigh altitudes where they now 
of the Secondary peiiod, where various kinds ti oak, li\e. Owing tli cliiuatal and geographical clmugOB wliich 
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t(H»k place in the Tertiary jicviud the flora of the novtliem 
luMni^I)here in the Kocene, mid I’HiH'ciui 

hccaniu Ncattered over the hurface of the earth, and soiiu* 
members of it llviii" bide by mle in l•h^roJ)o, Mieh as tlie 
Sequoia and the li)uealy|itiis, were hauislu'd to re^io 
remote as North Ameiiea and Au^tinlia. 

y. The AiiijHaU .—^Yhile tlio ehanei in tin etablo 
Uiii,!;dom recorded in the rocks an* few am. uiiinip irtant those 
in the miiinal kingdom liave been frn at, and mure I'sjM'cially 
in the nion; highly orpinizi'd forms. It is a si.i^nilieaiit 
fuel that the only fossil identitlrd uilli eeitnlidy in the 
Arehuimi, or the low<“st s(*dimentary nsks, is t!ui Koyoon, 
a foramiiiifer lH*loiij\iii<' to one uf tin* shiqdrst and lowest 
ineuihers of the animal kin'.^chtin. In tlio Mieeeedin" Cam- 
brim stifda all llui inviTf<*lira}e di\isi<MJS, M’illi llie cNeeji- 
tioii of liie Co'lentciatn, an* represented — the Spo!i|»id.i 
by Ti'ofiiyionf/utJVHt'strofa. the Kehinodeniiatahy erhioids 
(l)omlroeiinus) and starlislies (raheasterinal, the llraehi- 
<>po«la by lAnipiltUn JffirlsU^ (h'fhit (’nrtuisi/\ lliu 
J.aniellil>rum-hs by CIcuoAonfn covthreuAs^ ; the Cejdial- 
opodii hy Oilhoeeras, the Ileleropoda hy llelleniplion, the 
I’tevopoda by 77/tra vorruifutfi, ^e.; the Ciuslacea by 
'rrilobltes, and the Venues by the Amieliih-. VliiN* llie miU 
livini; .qeiiera in tin* C.unljrian aj^e bel<»n:j to tin* Ihaelnopod.i, 
it is important to note that (In* jnineipal hnerleln.iie 
divisions wen; as ele.ivly di*lined Irom ear'll oilier as at tin* 
present day. In the Aieni^ sliata, or tin* lowest of tin* 
Silurian, llio lirnneliio-jt'^'tenqioda, now abnmhint, 
Appear, Pleiirotriinarhi, Jluoinpliahis. and tun olliers, as 
well us Iho C<i-lenk*ra1a; ami in tin* iijiper rliiision the 
Vertehrati's —tho sjiarks bein*": rejireMutr'd by (bjelnis 
and Cleiiaeaiilhns, ami flu* eanoids hv I’teiaspis nnj 
Aslurolejiis. 'I'iie l)ev<»nian ami C.nbonifrTons seas and 
lak'*s swaimed with fishes of both IIil'm* dnisions. bnl 
tlicrc is no reiljiin proof of tin* e\islem*e of flje lelerjstean 
fishes now so ahundaiil. In the lorim*r the first 
Inseeta appear, uniting the wings i»f the Neuroptera with a 
Rtridnlatory apparatus like Dial of a (’iieki‘1, ami in tl 
latter the Myriapoda, beetles, scorpions, and •riLMnlie sjnilers. 
In the latter, too, wo have the first Jiir-bir^dhiii'.^ inolhisc 
(/V/yja rcntmtii). The Caiht>nilVi<.tis j-amiids, ^legal- 
ichlhy.s, Clenodiis, &e., wr-n* possesse<l uf amjdiihi.in eliar- 
ai*t(*rs, and the Ainpliihia themselYi*s oeeiir in tin* C.ir- 
honiferous rwks, flic* Lnlryrljitliodon, ami r'thcrs, and 
coiistitnU; the most important forms ionnd in the J'riniary 
I'aluiozoio groiiji of nK'k.s, Willi the (‘xeeyitiou of fhe 
l’'oraTniiiifer.ano Primary sjiccicsIs Knowii in (.‘Ni''tliignatnie, 
and hy far the largt>r number of •’■i neia hecaim* cxlirn*! in 
the interval betw'eon the Primary .nn! Seeomlar}’ ]>ejiods. 

At the beginning of the Seeomhuy peiiod, in the Tiias, 
the Iteptili.'i are rejm'sented by extinct oulers of very 
I’cmnrkahit; organization---the l)leynorluntia, with a head 
and beak like a turtle, with two kirge eaniiies in the upper 
j.aw's, and .a saci'uui. eonqjosi'd of six ^eli(‘hr.'^ • tlie 'i'hoiio- 
dontia, with teeth di\hh*d into im-isors, canines, and mol.ars, 
ninl 11 h 5 (*xtreniities com])osed of the same number ol 
digits as in llie Mammalia, 'Jhe Dinnsanri.'i, or gig.mtic 
land reptiles (C!ieir<*therimn, iKe.h w’liieb wen* tJic masters 
of the earth until tlie end of the Seeomlary peiiod,eomhining 
the m.ossivc marrow'-eontamin;'; long hones of the inammal 
with the strnetuie of the limbs of a fuetal bird, .and being 
divided into two types—the flesli-eating or Megalosanrns, 
.•iml tlie herbivorous or the Iguanodon, In tin* Itlurtic 
strata the modificntinu uf the lejitilian sinietme for flhdit 
is seen indho ITeroduittyle, ])ossessing lentheiy wings like 
the hat, and hollow bones for the reception of ho! air liki; 
the birds of flight, while the Iclilli^tisatnns ami Plesiosaurus 
show an equal adaptation <d the reptilian stnieluru for 
living ill the sen—in tho Hinj>lii<'»Iian verlehijc, and in tlic 
possession of paddles. Kxlsting orders were pn*si*nt. The 
Tflcrpelon from the Kiiadic strata of Klgin is a La(‘(*rtillan. 
Among the Crocodilia tho Telcosaurus rtmges from the 


Tihoetie to fhe (>!*etae.eous/onn.alioTis, while the true Croyi- 
dilus, willi Opisthoca‘lian verlcdira*, njJYM’ars for llie first 
time in the Cretarcous rocks. Tlie Cliulonia, or turtles, 
npiiear in the Oolitic period. From this strange develop¬ 
ment of LVptilia in tho air, in the sen, and on the land tho 
S(M;oinlnry is tndy called llio “ Age of Heptiles.” 'riie first 
birds apjiearin tho Oolitic period (/fre^rt’op/cryxmnerounj'), 
intennediate in strneture betw’Cen birds and reptiles, possess¬ 
ing feathers and tin* gi-ealer ]>arf of the osseous framework of 
the one, and tin* tei-lh and long tail of the otlier. In the 
Cretaeeons age in Ainei lea tlie fossil birds (Ichtlivornis, iSe.) 
pr<*sent n neari'r approximation to living birds in JlO''Ses^ing 
a true avian tail, nllliough the n'ptiliaii teeth are stili’ present. 
These two hirms are to be looked upon as “missing links” 
between ihi* nvhm find reptilian oideis. The .Mammalia, 
too, (pei.'ur in llie Seconilnry rocks in tin* Ohl aiul New 
Mmlds—la the Tiiassic stiata of Smitli Afviea, the 'I'lily- 
to<luii; in the Itlnetie furinalion, tin* MIciolestes, I'ie.; 
ill tlie Lower (.loliles, tlie Pliaseolotlieriniii, »ke.; ami 
in the JNirlieek strata, llie Plaglanlax, *.Ki*. They were 
all f-inall animals, not larger than lanes, and belong ilther 
to a inori- gi-iu'rali/ed ty]*e of inainmal than any now 
ali\e, or to tlie tnarsupiuls. Among the tislies we must 
aKo note the ganoid genus Coratodus of the Kinetic strata 
as iH'ing now found in the rivi*rs f>f (Jn(*enslan(l, ami that 
tjic telcostean soft-sealed fishes first appear in the (.’reta- 
eeous I'oeks, .and .along with tliein tlic sharks k(>t<HUis, iK e. > 
with shaip teeth, while the sluuUs with ernshing tceili, 
helonting to tlie ('(•{-trarionlijl.'i*, living in the I'lnviqiean 
seas fliiough the l.ittr Primary ami Secondary ages, dis- 
appe.iied fioin the .''e.is of the Old World before the ln’<;in- 
ning of llie Tertiary jicriod. Among the olmraetejistie 
Secondary Mollusca the Ammonites and their allies, and 
tl Keleniniles, are the most important, and from tlie I.iassio 
t(i llu; ('ret.ieeous age the genus 'Prigonia, now vcstrleted 
to the Anstrali.aii seas, abound<*d in lOurope. 

The Tertiary—or the period when tlu* plaeenlal mammals 
took po>M's.''ioii of the land, flew in tlic air as bats, and 
swam in the .sea as Oetaeea ;nul Sireina--ls cliaraelerl/ed 
hy their gradual npjiroximalion to living forms, as we have 
seen, from the. ]‘h>eene down to the jiresent tiim*. Tin* 
nmrsupi.ils (Didelpliys), however, iHd not disajijH'nr from 
Lnnqie till the close of flic Lower Mioei-ne age, and mo^L 
of tlic Koeonc caniivon*s present liaees of a niarsnjji.il 
aueestry. 1'hc armouT-cIad ganoids, too, of the Seeondaiy 
areiepie.seiited in Knrope. in the Koi'riieand Lower Minceuo 
ages [ly tho Lcjjidostciis now /omid in the rivers of North 
Amerh-a. True birds in the l-’oeene age took poasesslrm 
of the realm of the air, ami in the sea the flesli-eating 
Sifihuuostomat.a, w'liich h«*giii lo appear in the Cretacemis 
strata, arc abundant, and lake tin* place of the Secondary 
Ceplmlojjoda, and hold it in (la* present seas. 1’he history 
of the fJiiler Frimates m.ay imleeil he taken to. he typical of 
tlie kiml of progressive ajipearauon of mnmmnlinn form.s 
wlili'h nm.s through the 'I’evli.ary period. I'ho lowest 
family appe.m in the Locem* (Xeerolemur, the Kceond 
iainil}', fhe Siinimla*, in tlie Miocene (Dryopitheens, &C.); 
while tho third, Anthrojiida; (Man), apjic.ara on the earth 
in the Pk'istoeene ngc. llins tiie geological m'ord of life, 
which begins with Uh; Viozoon, runs liii'ough the higher 
foriihi until it ends with M.an, the highest of all:— 

“The la-vald of a liiglim* rnce« 

*>r iti liiniself in higher pliice, 

Tf so he, type this vv'Tk ot tiiao 
Williin himself from more to more.” 

(Nicholson, ** Pala-ontology,’* Etheridge* “ Addresw-s,” 
(luart. Jour. iicoL Sor, LomL^ 1881-H‘d; Gundry, “Lea 
Knehninements dn Monde Animal, M.aminifercH Tertialres,” 
“ Fusslles lb imalres j ” Owen, “ Fossil Mammals,” “ Pulujon- 
tology.”) 

E. Ai*i‘i.ikt) Gi'.olocy, —The application of the scienee 
of geology to the nils is ]no.st varied and important, and is 
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ultunately based upon nn accurate podlof^fcal map sljow- 
in^; tlie surfaco and nections, and tlio .structure of the 
fouutry luiiow the Hurfacc. 'j'liu maps arc made by care¬ 
fully iiutinp; the mirfacc indiL-alluiiK, nml more particularly 
the dip of the rock. (See Map and l‘latc8 II. to VI.) 

Tlio hCcliuilM are confltnuvtcd witli n’/ercnce eitlicr to 
vrdntm'c dtitum or to liigh-wulcr iiutik, nyd shi»w the run 
of the rocks beneath tho surface, either proved by deep 
fiinkiu'^ or boriiij's in tJio Hue of section, or inferred from 
obaurvaliouy of the Banio r<n‘k'* t.nkeii Bonicwlujre clho. 
These maps and sections an* of llie cjrealest sondee to-tho 
civil enjjipeer. Jn elioositi;' the jj<».xitlon of a stoiie quarry, 
for ex.ample, the dip of tin* rock and the inferscelious i»f 
the linj'.s of joints, are joints upon wlncb turn success cr 
failure. In pl.nmm;; railway eutfiiiirs, caimls, and tuuncls 
in distiiets where the rocks }m» hij'hly inelin<*d uiid con.sist 
ot perNiiius nud iinpervicais strata, tlie dirciditin t»f life, dip 
inn*-!, he Inoked to. If Ijjcy he j.laeed on the side <if iJje 
valley foirards whiAx tlie. rocks »lip they will he liable to 
slips, uliile if t!i(5y he plae(«l on the bide from wliich the 
roeks dip-they f'cncrally safe. The neglect of this 
sinijile rule has frefjuciitly led to disaslrous results. The 
Mio<-es-.fnl_call)ini' out of tli»* Chaiiue)* Tunnel Bcheine 
depends upon the ecjiDe jiK’linallon and coiitiiiuily of the 
clmlk uiidernc.atli the channel between Kiudand and France, 
two points which Iiavo been most satisfaeloiily proved, as 
Well us tlie fnrliier point that tlie rocks tlnon-'h uliich the 
tunnel is to he maih* are piactically inipeiNioiis. 

Nor is I he 11^1 it (hrou ii by j;eolopy on questions of wnter- 
.snpply less inipurtaiil. The locks may In* classitiisl, accord¬ 
in'; to theii eapui-ityfor .stoiiiij; water, into three j;ronps;— 
1. 'J'Ikisl* uhl<-h are always jKT\'ious and water-beat iiii;, such 
as the sajnls and sandstones; ‘J, the ini]MTvious, tliroujrli 
wbieli the w.'itcr cannot. j>ass swiftly, the cla\ .sli.ile-, 
.'•'cliisls, and compact igneous tTy.stalliiie and fi.i^nieiito- 
cryst.tllim} rticKs; and o, the doubt fnl class, compf>.sed (»f 
rocks ill wliich the a\ailablc water is stored U]) in holes 
and crannies, and does in»t percolate hetweeii the ]>artieli-.s 
of the lock sniHcicnIly swiftly to be available for ]naclical 
puip(»scs. 'I’he success (»f a well in llu'st* rocks depends 
upon the aceidi'iit of its lapping the waler-heariii'; cavities, 

']'hc Aurious kiinls of limestone, and tho«eh;dk \\lii<h i.s sti 
impoii'iiiL a source of water-sup]tly, helonj; to the la*-f. divi¬ 
sion. 'flic water-line in tlie rocks slopes p*utly njiwards 
from the bed of the stream or hiyli-xfhtcr mark, confonnini; 
MUi.i^iIy to tho surface conlfuir. 'J'his slope of xvaler is 
tcruied a 'trati r fjnulH wf. 'rim aiimmit of watef ohlainahli* 
Jroin a rock jit any pixen point will depend not merely ou 
its porosily, nor mcicly on the urea iliaxxn upon by the 
well, hut upon the anionni of rainfall fioin xvhieli the rocks? 
derive tlieir xvatei*. This xnrics from 178 inches per 
anninn at Seathxv.nite in (himlM'rland, to 1 h inches on the 
<*ast coast of Jiii^laiul. 'J*luj watcr-purtJnfj Is the line of 
elevation dividinj; oiio draiua'ie aiua from another, .ami the 
sp-aco iiK'hided )»y it, is tho aiU'ti of vatchment. The jirin- 
cijKil xvator-lieaviiij; jocks ib Britain au* the inill.stouc j;rils 
and coal-measnro s.iiidstoii(*s, as yet scarce lx* drawn ujioii, 
the sandstonc'J of the JVnniaii mid tlie Trias, the J/oxx’cr 
Greensand and the Tcrliniy sands of Th.iueL and V>ai;sliot, 
which sup]»ly vast quantities of xvalev. in the ilonbtlnl 


tho various kinds of faults and disturbances afluctinR Iho 
continuity of the sq^im. To tlie luetal-nilner it iudicatcH 
tho iire.%s xvh(*n* ho may look for metal; for tin, pold, and 
platinum, tho altered, faulted, and hr<*k''n I'l'innuy nicks 
diid tlio granites; for Iead,eoppi*r, :ii»d iron, not merely the 
above but also liio »Sceondary roi'ks. To the farmer also it 
])ointK out tho source of tho subsoil upon which the. succcsh 
of his operations largely depends, and ciialdes liiui to mix 
the soils to th| great advantage <»f ins cnqrs. It is of ini- 
]uirtanco in h^se-huilding, draining, and sanitary matters 
generally. In conclusion, it may be said that if has a 
])ractical hearing upon all pur.snits wliich have to do 
directly xvith tlie surface of the earth. • 

GE'OBIAiifCY, among* llic ancients, a Kind of divina¬ 
tion which J’olyiloro Veigil desciihcs as being performed 
by means of clefts or chinks made in the ground, and tirst 
invcntcil by tlie Fersiau magi. 'I'lit* (fn'cks jierfonned 
tie *rcmonv of geuinancy by means of a number of littlo 
jioints or dots made on paper at random. According to 
the difl'eri'iit lines and lignres preseiilcd lix those ]»ohifs 
they formed a iudgmcnt of fnluiily, and decided any 
qnt'sllon pnqtoscd. 

GBIOMETRICAI. FRRIOD, a peiiod of Goriiit! 
Aia iin i:i Ti’Ki'. 

GROSIETRICAIa PROGRESSION a ]irogt‘ebsioii 
hx' means of .a coh.mou factor, as contr;ulistingnisli(*<I from 
unihuntlvdl ;iro//7'c.vs/ow, or jnogresslon by^a eommim 
didereiiec, I'lms xvlnk* 1. IJ, h, 7, 11 ai‘<* in anlhmetical 
]irogrcs.si«in, llie dilleienee heinj; 2 hclueeii any two von- 
tlgnous terms, I, 11, H, ‘JV, Si, are in geometiielil progres¬ 
sion, flM‘ conimoii faclor lieing Ii; iJiat is lo s.i\, tliongU 
the dilleienec xariov, the ratio hotjAi'i’ii any' p.iir of 
tiguoiis tiTiiis is the .same. 

To liui the Mini of any nninher of trims In gooinetric.d 
jirogression the h.lloxxhrg formula is used ■ 

' \ r —i)’ 

xvlierc a is the sum required, n the lirot lenn of the scries, 
« llie uumlsT of terms, and r llio common factor, ll is 
exiih'iil that hx' lielp of this foininla, any tlnce of tlii'so 
four quantities h.-ing {rixeii. the hmi th can l>r readily found. 

GEOM'ETRY (Gr. t/ccuu'fria, or carlii-irieasme- 
iiK’iit), the science XXhieh inxestii'atos the lelatjous cxist- 
iii!; between p.irts of spai’e, wliether linear, siipertieul, or 
solid. But, at the ^anle time, the most comimai meaning 
of the xvord iinplie.s that'the invrsligalh'n is to lake ]»l.xco 
under jestrietions as to the instrnni(>nts xxhich may bo 
employed. • 

Aniong the Cliinesc tlie .leMiit. missloinuies found very 
little knoxvk'tlge of the ]iro])eilIe.s uf sji.icc; a fexv inles for 
iiH-nsuration and tin* famous pnipcrly of ih<* light-.•ingled 
tri.mgle heiug all tlial flaw eould aseertaiii. The Hindus 
prochii e a much larger htaly tif knowledge, hut of nuecrlaiii 

d.lte. 

Of the Ihihylonian and of the Egypti.iii geometry' xvo 
have no remaiiis xvhat<‘X'i*r, thcnigh <'aeh nation has heini 
•often .said to h.ax'c inxeiited the .‘•eienee. In iJir dewisli 
xviilings tline is no Ivnee of any knoxvh*dge of grometiy. 
So that, allowing the Gu'eks to luivu leeeived tly* mciesL 


class the C’arhouiferons liinestoni*, tlir Ocditic lime.sloui-s, 
mid tho dialk generally alVord a largo supply. A xxell 
inftdc through imper • *•" "' l ’ id ‘ 

which tluj xx'jiter rises surfacoxx'.arJs inidi-r liic pre-ssure of 
tlu! licad of water in tlio jiervions strata, elsexxliero at a 
higher level, is Icnncd Arfcaian ^Artois), 

Gcohigy also iTmlors impovt.ant serxiro to the mining 
engineer. It not- only deliiies for tho coal-uiiner Ihu an a 
of the coal-fields at the hurfacc, hut It shows him xvIhto 
ooa\ may he looked for in Ureas huried bcnc.ath tho rucks, 
imd indicates the depth at xxhich they may ho expected. 
2n xvorking tho coal Heanis it points out liow to deal xvith 


indinicnts either from Egypt or India, or .any other eonii- 
try, it is impossihlu to naino any quarter from xxhleh xxo 
itli any prohaliility imagine them to haxo rcceixed 
I a dednetivo system, to ever so Mii.ill an extent. 

Thales and J*ythngnras (^about 000 n.c.) founded tho 
earliest schools of geometry. The laller is said to h:ix’« 
saeritieed .a liccatonih xxlnai ho liiu’oxeicd tlie juoperty of 
a right-angled triangle. 

According to IVoelus, I*ythagoias was the first who 
gaxo geometry tho foiin of a science. I’lato was*tli« next 
great adx'itnccr of tho science. To him succce»li*d various 
1 others; after whom came Euclid. Demonstration had been 
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introduced about the time, perimps bj the inalrumcntjilit}', 
of Pytbaf'oras; pure geometry bad b^en restricted to the 
right line and circle, but by wliom is not at all known; 
the gcumctrical Amalysih and the. study of tlio Como 
SKcmtwa, as also the consideration of the problems of the 
dufdleation of the cube, the finding of two mean propor¬ 
tionals, and tlm triscction of the :nigie, tmi) been cultivated 
by till* school of Plato; the quadrature} of u r<*rtain circular 
Hpatu} had been attained, and the gi neral probleni suggested 
and attempted by Hi|)pociates and others; ineoinmunsur- 
ables had been written on; a eiirve of double curvature 
had been imagined and used by Arehytus; writings existed 
both on Iho elements and on conic sections, loci, and dc- 
tuelied subjeets. Kuelid look iqi the science *at this point. 

It is not known where Kuelid was born.* lie oj)ened a 
se-liool of malln-malies at Alexandria, in tlie reign of. 
Ptolemy, tlu* snn of Lagus (32.'i-28;j it.r.), from which 
school eiina* Kiatostlieues, Archimedes, Apollonius, I'Lol- 
emv, llie Tlieons, Kc., so that from and after Kuelid the 
history of tlie school of Alexandria Is tliat of Greek 
geometry. Besides the famous “ KlemcMits,” Kuelid wrote, 
or is supposed to have writt<*n, a 1reall.se on Kullaeij*.^;, 
j>repavatory to geometrieal reasoning, four books of Conic I 
Sections, three on l*orisms, ice. 'J’hesj? works arc now ' 
lost; those w'liieh •follow all exist, and are eonlaiifed in 
(.iregfuy's edition:— 

1. “ A Treatise on Oplic.s and Caloptiies.” Proceeding 
on the supi^isitioii that ra\s of liglit are carried J'rom fht 
rr/e to the, ohjct'l^ the first of tlle^c hooks denionstrates 
some relutibns of a[>pan*nt magnitude, and shows Iioav to 
inensiire an iinkiH)wn licight by the well-known law of 
r(‘(!e<‘ted Ilglit. Jn tlie* second, an iin])i’ifeet th(‘<»ry <»f 
c^)n^e\ and concave niirror.s is gi\eii, 

2. “On Astroiiomiciil Appearances,” containing a geo¬ 
metrical ilocliiiic of tlie splieio, which, tliongli probably 
inucli coiinjitcd by time, is inidunbtedly Euclid's. 

o, “The Division of the Seale*ai)d Introdiiollon to 
Hannony,” at that lime held to h<! a part of matliemalies. 
Tlicse arc tw’o irealises of Avlileh midinihtcdly only the 
first, belongs to Kuelid. See Kt<'l,u>. 

4, '' A Book of Data.” '1 Ids is consitlered tlio niosl 
valualde specimen wliicli w'o have left of llie riuliiiicnls of 
the gColuetrieal analysis of tlie Greeks. Jtefojc u le.snit 
emi be f(/und it should he known whcllier the given hypo- 
iliesfs are suftleieiit to deleriniiur it. Tlie npjillcjilion of 
algebra settles both point.s, that is, a«oertaiiis whether one- 
or more definite i-esulls can be dotevniincil, and ih'tcnnine.s 
them. But in geometry it is ]M»SMblc to jiropose a question 
which is really iiuletenniii.alc, ^id in a ih-tcnninale form, 
while at the same time the iiietliods of geometry whieli 
give one answer ra.av not give tlie, means of asceitaiiiing 
whether tJio answ’er tlius iihtaiiied is the only one. 

6, “The Klciuciits” (of Geometry). Koi* a long time 
writers hardly e»jnsid(‘refl it neccssaiy to stall* whose IClo- 
inenls tliey refeired to, since a certain book of the Klomcnts 


ulwa} s signified that book of Kuelid ; and it was customary 
ill Kiighind to call <-aeli l>ookau Klcmcnt; thus in Billings¬ 
ley’s old translation the sixth l»ook Is called the sixth 
J£U‘inent, 

The re-ison why “Tlie Klomeiils” have maintained their 
ground is not their extreme pri'cisiim in tlie .statement of 
what they demand ; for it frequently hapjiens tlwit a result 
is appealed to as seif-evident wiiieli is not to be found in 
the expressed axioms. ICeither docs their fame aiise from 
their never assuming wlmt might be pA>\ed; for in tlie 
very definitions we find it asserted tliat the dinuieter of a 
circle bisi'cts tho figure, which might he readily pro\ed 
from the axioms. Keitlier is it the complete fieedom fr<.m 
redomlancy, nor tho perfection of tho anangement; for 
hook i. itfop. 4, wliicli is very much out of jdaoe, consider¬ 
ing that it is never w'anted in tJie fiist book, is, in point 
•of fact, proved again (though not ex])ressed) jn proji. 11). 


Neither Is it the manner in which our ideas of magnitude 
are rendered completo as well as definite; for iiistanee, 
book iii. prop. 2h, is incomplete with Euclid’s definition 
and use of the tunn angle; nor with that term as used by 
him can the 21st proposition of that book be fully deiiiou- 
Btratcd without tbc help of the subsequent 22iid. In fact, 
“The Elements” abound in defects, which, if wo may so 
speak, arc clearly seen by the light of their excellences; the 
high standard of accuracy which they inculcate in general, 
tho positive and explicit statement which they make upon all 
real and important assumptions, the natural character of 
the airangoinent, the complete and jierfect absence of falso 
comdusion or falhieious reasoning, and the judicious choice 
of tlio demonstrations, considered with reference lo tlio 
wants of (ho boginner, are the causes of tlio univcrs*il 
celebrity which this book has enjoyi'd. 

'J'licvo are tlilrteen books rcrtamly written by EueJid, 
and tw’o more (tlie fourteenth and llfteeuliO which arc sii]»- 
posed to have liceu added hy Tlypsiclcs of Alexandriii 
(about 170). 

1'hp writings of Kuelid eontiiiued lo be tbc goometrical 
staiulard as long as tlie Greek l.mgua* was etillisaled. 
Tlie Romans lle^’el• made any progress in iiiuthcmatieal 
learning, nor did the Ar.ibs, though many of the woiks of 
ek slated, and Enelid i tin 

'I’liere arc several Arnliic versions, fnio of which, (hat of 
Nasir Kddiii, was printed at the Medici'iin press at Rome in 
1»!)4. The cailiesl printed edition of “Tlie Elements" is 11ml. 
of Ratdult (Veniee, 14ts2), Katin. Tho earMest Greek oneis 
tiiat of Gr; nanis (Basel, 1f».'*3). Tlio earlk'st edition*(5f all- 
Ihielid's w'oik is tho Latin veislon of Z.ainberti (Venice, 
l.'iU.'i). The nmnifidd beauties of “'I’he Elements” of Kuclitl 
secured llicir univer.sal reception, and It w.is not long^ 
before gcometrici.ins began lo extertiV their results. It be- 
eaiiui frequent to attempt tlie rcstitulioii of a lost book by 
Ihe discription gi\eu ol it by I’appus or others; ami, from 
Victa to Ivoheit Sinisoii, a long list of names might be col¬ 
lected of tliosc who Jiiive eiuiea\oured to rcjmir the. losses 
of time. 

The application of alg(?bra to geometry, of which some 
instaiiees had lieen given by Bouilielli, and many nioufc 
by Viuta, grew yito a belenec (Gc'ninetrio Amilyliqne) 
ill the Imiid of Itcscai’les (151)15-lUoD). It drew tln' 
attention of imilheinatieians complelely away from llie 
iiK'llioils of the ancitiit g<*oinetry, ami, ci'iisideriug the 
latter as a method of diseoNerv, flic eliange was very* 
much for Wlio lielter. lint tin* close and grasjiing tliar- 
.neter of the ancient reasoning dhl not a<*foinj»nny that of 
the iiew' metliod : algebra was jaliier a Imlf-uiulcr.stood art 
tlmii a science, and all who valued sliietnessof deinou- 
stiatiou iidheii'd as closely as possible lo tlm aueieut 
gcomeliy. 

'J’he methods of algebra, so far as cxpve.ssiona of the 
first and second dej^rees me eoiu'crnod, apply w’ith 
facility to many largi* classes of quoslloiis coiinectial with 
straight lines, circles, uiul other sections of tho couo. 
Pnu’lieal facility was gained by lliein, frequently at the 
expense of reasoning: tla* time came when a new l)i‘s- 
caiies showed how to return lo gi'om«'lricnl construction 
with means superiiir to tliosn cpf algebra iu iruatiy matlcns 
eiaineeted with practice, 'i'lus was Mongc, the inventor 
of (lescriptirc ffcoiiwfry. 'I lie science of perspective and 
many other applications of geometry to the artb had pit*- 
viously required isolated methods of uhlalning line®, angles^ 
or areas, described under laws not readily admitting of the 
a])plie.illun of algebra, and its consequence, the construc¬ 
tion of tables. Tho d<‘scriplive goonudiy is u systematised 
form of the luelhod by which a ground-plan and an eltwa- 
(ioii are made to give the form and dimensions of a Imild- 
ing. Jf, for instance, we knaw that a picture Iiang^s a 
certain distance measured perpendicularly from a front 
window and a ccitaiii distuncu measured vertiivilly from 



GEOPaiLA. 


253 


GEOUGIC I. 


tlie fldov, -we know the position of flmt picture. We liavc, 
in fact, projected the picture on to the two plapcs at right 
angles to each oUier, foftned by the front of the Ijonse and 
its floor. In geometrienl language projections of a point 
upon two planes at right angles to one another being given, 
the position of the point itself is gi\cn. From this it is 
possible, knowing the projections of any solid figure upon 
two such plniics, to lay d<iwn on eillicr of those planes a 
figure similar and equal to any plane section of tlje solid. 
In the case where the section is a oum*, it is constructed 
by bying down a largo number of conseculivi? contiguous 
points. The. methods by which sucli an olqcct is to be 
- attained Vpv<! generalised and simplified by.JIonge, whose 
‘•(icomdlrie Descriptive” is one of the most elegant ami 
lucid elementary works in existence. 

'i’lic methods of descriptive geometiy recalled the atten¬ 
tion of goomelrieiaiis to the propertb-s <.f projections in 
gemsral, of which such only had been particularly notieed 
as could he ajjpllcd in the arts of design or in the investi- 
g;ilion of primary jiropertios of the conic wetions. l-roni 
tlie time of .Moiimi to the* present tliis subject has lu-en 
cultivated with a^gonr which has produced most remark- 
ahle rcMills, and promises more. Jhire gcometrv Ijas niad<‘ 
n<» advance since tlio tiHa* of tlie Greeks which gives 
greater help lo its means of imonlion tlian that wliich llio 
l.ihuuisof whatweiimst call the school of Monge have 
^ ttct 1. Ill till hi^lit •r geometry (d tlie present dav con- 
Mdcrahlo striiles have )»een ma*le, fhst, by the method of 
(Sir William lt« llanitUoii, of Dublin, called Gt’A'i'i-at- 
MONM, and Its ||Xlensioii into hi-qnatejuioiis by I’rolessor 
W. K. ('liflord, LohatselK'wsky, iJieniann, and otlnu's. 
Indeed, Clifi'ord devotcii rnueli attcnti«)ii to the jdiilosophy 
of geometry, with most himimms r(‘siilt.s. Examining tlio 
tnilliK imdeilying a lienionstratiou of Kmilid. he proceeds 
to point out the fundamental posinl.itt'u involved in tlie’ 
assnmjitioii.* 'iliebuure that of continnity—according to 
ivhieli two adjacent iiortions of spnee l,avc the sumo lioun- 
<lary; that of elementary tlatuess—aecording to which the 
•‘aggregate of directions’* or the complete solid angle 
“ round on« point ia exactly to that round another;” Unit 
;j{ hupr-rposition—according to which space has all its 
jmris exactly alike; that of similarity—by which any 
figure may be niagnitied or diminished without altciing 
its shape. This last jiuslnhite inclndcs the theorv <d 
parallels proceeding on Iho basis* of Euclid's twidfti 
. axiom; but of this axiom tlicre li.is never been givci 
•a satisfactory proof. To Eohatsehewsky occurred the 
idea of doing without it; and he made a supjiositioi 
which alters the theorem that the three angles of a tri 
angle are eipial to two right angles, into a theorem thal 
they arc less than two right angles. On this lie built ui 
A coiiHistciit theory, and his plane geometry becomcf- 
identical with the geometry of a surface, the cnn*aturo of 
which Is everywhere negative and' coiistanfc Of such fi 
aurfucc, wo have ns an examjilc the inner burfacc of r 
fipherical hollow. Itnt while this train of ideas had gi-eal 
intiueDce over Clifford, lliat which most affected his inves 
tigatioiis wiw the hypothesis—uUernato from that o 
Lobatscliewsky—of lh« constant positive enrvature o 
apace. Of a surface of constant positive cuia’nturo wi 
have as an example the surfimu of a sphere. To the work 
ing out of the consequences of tins Ijyjiothesis many of liii 
papers refer, and these are they which are more poculiarl 
original: they form one of the most striking inemoriah 
of liis power in tho exercise, of his genius. 

GEOPH'ILA, a genus of plants belonging to th 
Order Ritbiacisac. Tbb specks aro creeping hcrbaccon 
plants, with stalked cordate leaves like those of a violet 
iieophila reniformis is a native of moist shady places ii 
the hotter parts of Amerifa. 'J’lic root of this plant ii 
emetic, and maybe used with advantage as a substitut 
for ipecacuanha. 


GEORGE (LOUIS) I., King of England, and Elec, 
orftl Duke of Ilunover, was the sou ot the Electrcss Sophia 
•f Hanover, who w'as chosen by the English 1‘ailiament, 
n 171)1, to follow Queen Anno in th« succession. Ity tho 
reaty of Union with Scotland in 170fi tho succession to 
ii« monarchy of tho United Kingdom was again assigned 
0 tlie Electress Sophia, (inoen Anno died on iho Ist of 
\ng«st, 1714 (the electress had died some six months 
lefore), and Georgo I. therefore ascended the Jtritisli 
Iironc. lie w'as horn on the 28th of May, KIOO. In lfiK2 
le married Sophia Dis'othe.a, ibiuchter of tho Duke of 
(elle, and Buecueded his father, Duke Ernust, hi the clee- 
orale, in 1(51)8. Duke Ernest‘was tho first Elector of 
lanover, and the idevation of the duchy into an electorate 
as much disputed by the other eight electors, who dls^ 
pproved of the cmpuiur's action in the matlcr. George 
A.-is not recognized fully as elcclur until 1706. The tith« 
^ave a vote in llie election of tho Emperor of Germany, and 
licrcfore was of value for the Jnfinential position it confeVred. 
In 1700 lie aided tlie Duke of Holstein against Frederick IV. 
tf DiMiinaik, and during the war bctwi-en England and 
Kraiieu which coinmejn'ed in 1702 he steadily KU])ported tho 
oriner, nlthongh In* would not eoiisimt lo Rneriiico what 
le eoneeived to he his duty as a German priucx* when tho 
Fnglisli ininislrv pp'pared their original measures for tlm 
peace of Dlre«'lit The new king arrived wilii his son 
at Greenwich on the 28lli of Sejdenihcr. Already tli« 
Tories had liccn turned out, and a Whig ministry, inclini¬ 
ng Viscount 'J'uwnshend and M’lilpolo (uflcrwarda Sir 
Ikohert), fonneii hy tlie lords justices. 'I'lio impeachment 
jf IJolinghrolcc, Oxford, and otiiors, was determined upon 
in a ne\» Parliament in .Taniiary, 1716; hut tlies% meas¬ 
ures did not jirevent tlie opponents of tin* dynasty from 
?ontimiii'g tlu-ir maeliinations. A serious rehcllion in 
^eolland broke out in 1716, hut was quickly suppresged. 
The J*ariiaini*ijt then rcjiealed, Ihu Tricmipil Act, and 
extended tin* diinvlion of Parliament to seven years. The 
treaty of Triple Alliance, eoncUulcd#hy George 1. with 
France .and Holland in 1717, v’as a defciiHivo moasuro 
igainst (Diaries XII.; hut the w.ar witli liiin was unimport¬ 
ant, afld ended with his deatli in 1718. Meantinio, in 
April, 1717, the Whig ministry was broken up; and Lord 
Stanhope and the Earl of Simderlaml obtained the chief 
power in the room of Viscount Towiishcnd and Walpole. 
The intriguws of Cardiu.'il Alheroni now led to a war with 
Spain, .and to tho formation of the quadruple nllianco of 
Great Pritain, Fiaiiee, the emperor, and Holland, against 
Spain. Jn .Iniie, 171h, tlio second .Jacobite rebellion waa 
jint down; and the same .year peace with Spain waa con¬ 
cluded. The reconciliation, in April, 1720, of tlie king 
and his son, who had l»een long at variance, led to tlio re- 
introduction of Walpole into tho ministry, and ev<*ntuaUy, 
on the overthrow of the Stniiliopc and Sunderland admin¬ 
istration, in consequence of tho South Scaacheme exposures, 
to Ins jircmiership, which lasted for twenty-uue years; 
during which hu had to deal with tho consequences of tho 
entanglement of tho country in continental politics through 
the Hanoverian connection, and which at length lud to a 
war between tho King of Spain and the emiicror, engaged 
hy tho treaty of Vicuna, llOth April, 172.6, on the one side, 
and England, France, and Pnissia, combined in iiecordaiico 
with the treaty of Hanover, 4th Septenilwr, 172.0, on the 
other. Preliminary articles of general iiacificatioii were 
signed At Paris, IJlst May, 1727. George died uL Osua- 
brtick, 11th of .June following. By his queen, wlio died 
2nd November, 172(>, at the Castle of Alildeu, in Hanover, 
where she had been immured since 1(594 on a charge of an 
intrlgno with Count Kdnigsnmrk, George i, had one son, 
George, who succeeded him, and a daughter, Sophia 
Dorothea, who married King Fn’deriok-William 1. of Prussia 
in 1706. The king is said to have made a left-handed 
marriage with Madame Sclmlcnberg(the ‘‘Maypole”), whom 
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lip creatod Ditrlicsn of ICciulul in 1710. His olher chief 
inistrrss uas the wiT« of Baron KiulmaiiHcgj'c, created 
^<h»unleKs of Darlington in 1722. She was ns grossly fat 
as Selmlcnbcrg was painfully lean, 'J'here seeiius sotik? 
reasoTiahh; snjipouUion that slio was not his inisly'ss, hut 
nil illegitimate Imlf-sister. All these ])Cophi were hand¬ 
somely pen.sioued, Qnocn of T'russla mul all. l.xiciisive 
changes were made in the laws during this lergn. Tho 
Riot Act was ])nsscd, I George I.; and nu Act for dis- 
aiining the Scottish Jliglilauds, 1 1 Ge«n‘ge J. The first 
Binkiij|j fund cm ii great senlo was established hy Walpole, 
S Gec»rg(* 1.; and althoagli the (»rlnct[»;d was not reduced, 
hut rcitinined at al*out i.M 2 , 0 () 0 , 000 , llic interest, of the 
debt was deiTeasecI from to 17,000. 

GEORGE (AUGUSTUS) ZI., King of (ireal Brit.'iin, 
and 4’!le<'lui.d J>nke of Hanover (^not yi*! nia«le into a king¬ 
dom), the onlc son of (i<‘or«*o 1., wa.s h<»rn at llamwr, ilOth 
Octoher, lOSO. On tlie 22nd of August, 17t»o, he married 
ll’iHielmina C’ar«iliiM*, danojiter of Jolm hTecicricK, mar¬ 
grave of Jlradeiilinrg Anspaclu On llic f»tli of Nov«-ud)er, 
1700, lie was eieatcjil l)uke of Cainliridge. He disllngnislied 
liiinself at the battle of Ondenarde, 11 tli .Inly, 170f<, wIm-u 
IV larlhorongh defeatecl the l'‘rcneh. On tho aeeession of 
his hither to tho Biltish throne he was created J’rince of 
l\ales, and ininieiihitely liecAinc tin* centre of various poll 
tienl intrigues. A (jnaricl broke out between the prince 
and the Ring loward.s tin* close of 1717, tin? causes of 
which are nbt clearly known, but wliich led to nrncli [uildic. 
disoussiem and Staiuiai. 'I'he piinee and princess iveio sent 
away fiom St. .Taims\ and theii cliildicn detained by the 
king's <»rder, which was supported hy the opinion of llie 
judges^ 'I'liC jjarenU hi oonseipu'iiee dedim-d pay for 
the education of their cliildien out of tin* i.’DM),(K)0 a year 
which tliev received. 

George il. succei’ded liis fatlnr on tin* lltli of .Time, 
1727. Tlirojiigli the inlliuncc* <»f liis tjueen, wliu ruled licr 
rather foolish Imsimud without liis suspecting it, Waljiule 
was contiuucd in ofHee. The war with S]»ain was leiniinated 
by the treaty of Seville, bth Kovcmbi-r, I72!l. Ten years 
later it broke out again, Ihrouglj tin* alleged interference 
of that i»ower with the freedom of Jlngli.*-!! coiiiincr«e. "I'lie 
death of the Emperor Charles VI. in 3740 led to a general 
Kuropcaii wai*. Great Britain supjiorlcd the Tiaginatic 
Sanction, by w'hieh the cmperoi’s eldest daughter, Maii.i 
Tbesresa, queen of Hungary, succccdc'd to tlie Austrian 
dominions, while Fr.iiuje and Spain inainlain<‘d tlie ci.aims 
of Charles-Albcrt, the elrelcir of B.avaria, who two years 
later was elected cniperor, under the title of Charles VII. 
AVulpolo'a pacific policy now became dLstastefnl, and his 
most powerful 8U])portcr, the queen, died in 17.‘)7. A 
family quarrel between Ocinge 11. .and his son brokt* out 
in 1739, and the latter formed a jiarty, avowi-dly to over¬ 
throw tho premier. A new J*.aTliament met in l)eeeinh(‘r, 
1741, and W dpolc f<»und it nceessary to retire in the 
.laimnr}' following, wlien he was cre.ated Kail of Orfoid. 
His rival ruitenev succeeded. A ri'conciliallon took place 
hctw’cen the king and prince, hut the latter was Mion fuico 
more in open ojiposition to the criurt and ministry. Tin* 
war on llic Continent was at tliis limu jirosecuted with 
vigour hy the Kiigiish and llicir allies. On the 2fith of 
June, 1743, the French were defeated at Dettingen, and 
George II., who was present, beliaved with distinguislied 
courage. Inactivity and rev«*rscs followed. Tho war party 
in the ministry, under I.oril Grenville, was expelled, and a 
new ministry was formed, of whhh rolliam, brother to tlm 
Pnko of Newcastle, was first lord of tho 'Ireusury, And Fitt 
(afterw’ards the Earl of Chatham) w'as a supporter. But 
the king’s former policy was still maintained; and on tho 
30tli of April, 3745, tho allies were defeated ])y the I^'nineh 
at Fontenoy. The same year broke out the great Scottish 
rebellion. The king’s troops were defeated at Pre.stonpans 
and Falkirk, an^ the Pretender reached Derby; but the 


king’s second son, the Duke of Cumberland, defeated him 
at (hillodcn, Ifilii Apiil, 1746. Two years kter tin* treaty 
of Aix-la Ghnpclle hrouglit tlio coirtinental war to a e.Inse, 
after some hrillhmt naval successes on the part of Great 
Britain. War again broke out with France in June, 1765. 
Pitt heemne premier in Deecinbor, hut was succeeded in 
June, IT.Or, hy the Karl of Waldegrave, with Fox us secre¬ 
tary of slaU*. Pitt ugtiin succeeded them within two or 
three weeks, in conjunction with the Duke of Newcastle 
and Fu.\, .'md hy that jiowerfii! coalition alTairs ivcrc con¬ 
ducted until tlie close of the reign. Tho war now' bcc.aine 
geneial. Great Biitaln had allied liei-seU with j’ms.sia in 
January, 1766, and France ivith Austria in May of the 
same year. 'J'hu enemy were driven out of Bremen and 
Verdun in Germany in 176>'; Bcncgal and Gorco on the 
Afiic-an coast were taken fiuin the French soon afterwards; 
the victory of Mindcii was gained on tho Ist of August, 
376!*; th<‘ French navy Ava.s nhnost annihilated; the con¬ 
quest of Canada w.'is neail) completed by Wolfe's vielory 
on tlie beiglifs of Abrah.aiii, Jolli SepteinlKT, 3769; and 
lastli, Clive in India, having regained Cnlcntta, 2ml Janu¬ 
ary, 1767, and orertlmavn tJie snhal^ar of Jh‘ng.al at 
PJa'-.sy, 2.‘>id June, w.ns rapidly expellhig the Freiieh from 
Indiu, wlien (ieorge 11. sudtleidy expired at Ken.singtoil 
i‘al.ice on tiio 26l]i of Oetober, I7fi0. His childien by his 
queen were tliri'e sons and fivi- daughtsis, of whom the 
most rcinarkidde were J*Vedi-rii*k, prinee of Wnlc's, who^.ad 
died liefore his father, in 1761 (and whose son George siie- 
eeeded George 11. <in Ihi* tliroiie), and \\#lliani-Au«'Ustns, 
duke of Cuirdn-ilaud, the vii’tor at Cnlloijen. ileorge Jl., 
us well as his fatlu'r, liad. a siwec'^sion of niistres.sc'-; tliu 


two princi]»al were ^Irs. Howard and the Counters of Vnr- 
inonlh, wlio WHS the Iasi hidiviJnal raised to tin* peer.age 
in England hy so scandalous an a|^iiso of the honours of 
•tin* state. Among Uh- legiklutive Acts of tin? reign may he 
iiienlioned those for ennsingidl law }»roe<*eding« in the Eng¬ 
lish courts of justice and in the Scoleli Court of Kxehcqmn* 
to he <*arried on in tho English laiigunge, 4 Geo. Tl.; and 
this wa.s extended to Wales two joars later; .allowing coun¬ 
sel to ]icrsonK tried for treasem, 20 Geo. II.; tlie use of tlie 
new st}le, 24 Geo. II.; the fomulatinn of the Biitlsh Musi*mq 
by tills jnnehase of the Sloaiie, Museum .and llarleian ^ISS., 
20 Geo. 11.; .and the Marriage Act, 20 Geo, II. . The n.a- 
tioiial debt was increased dming tJiis leign, .and :iTnonnted 
at the close of tlie Seven Years* War in 3703 to ncarlv 


X3 39,000,000, and tlie interest to .above £4,K60,000. 

GEORGE (WXL1<IAM-FBEDER1CK> Ul., King 
of England .and Hanover (Eleetor of Hanover till 1816), 
eldest son of Frederick-Louis, prim e of Wales, ami grandson 
of George IT., was born 4tli June, 1738. His mother wa.s 
Augusta, daughter of Frederick II., duke of Saxe-Gotha, 
w!io was married to the ]ninee 26th A]iril, 1730, and had 
hy him four other sons and four daughti‘rs. After the 
death of the^priiiee (7eorge-Williani was hiinsi-lf cre.ated 
Jhince of Wales. Dnring his youth Ids motlier kiipt him 
ill gical BC'cIusiou. His education was made the suiijcct of 
much political intrigue and dissension. Eventually I.ord 
IlarcoQit and Dr. Hay ter gave place in 1752 to I^ord 
ll’nhlegrave and Dr. 'J’Jioinas, then bishop of Peterborough, 
as tile govenior'nnd tutor of the piinri*. The instigator of 
these changes is undci*st<iod to have been Loul Bute. On 
the whole it appears tlie yomig prince was ccluealed virtu¬ 
ously, hut within very iianovv Jimits. Uo aHceinled the 
throne on the dealli of his grandfather, the 26tJi October,. 
176(h On the 8tli of ♦September following ho married 
Chnvlottc-Sopliia, siHioud duiigiitor of CJmries Dnvia Fred¬ 
erick, duke of Mccklenhurj^StrcIitk. Lord Bute was soon 
introduced into the ministry (in 1761), in order, it is sup¬ 
posed, to aid the king in bringing the -w’ar to u close. Pitt 
resigned in October, 1761, tln^eahinet refusing to dcclara 
war against Spain, which, how’cver, broke out in January, 
1762. The resignation of the Duke of Newcastle made 
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wuy for the rlfvntiou of Lord Biito to tlic pvcmlersljip in 
.Time, 1702, nil event soon followed by .n geiicriil peace. 
Jjird liuto resigned on the 8th April, 17G3, and was suc¬ 
ceeded by Mr. Grenville, whose iiiinl-stry was soon engaged 
in tlio famous contest witli John Wilkes.’ The king becaino 
ill in April, 1704, and on his veiMjvery in a few weeks lie pvo- 
])osed that a bill should be brought in ompoweiiiig him to 
nppijmt the queen or any other member of the royal family 
to act, in ease of liis demise, as regent during the uiiuority 
of liis smeessor. By Lord Bute’s inanauvres the ministers 
were plnoed in opposition to the desires of the, king, and 
xrerc defeated in Parliament on the Ih genry Bill which 
wjis subsrquuntly passed. On the 22nd of Mareh, I7(I.’>, 
certain stamp duties Avere imposed uptm the Ameriean (‘(do¬ 
ilies; but the king having found Jiimself strong enough to 
dismiss tlie (ireii\illc ministry, the new one formed hy tin* 
Marquis of Roekinghain, in .Inly, 170.">, repealed the Act in 
li tlti. This miiiislry soon fell, and tlu^ T’itt admitiislraliou 
sueofiMled in .Time, 17thi. Pitt waserentc’d Earl of (’haihum; 
and on the 2nd of June, 17(57, Mr. T. Townsheinl, tlio 
chancellor of tlie exchequer, hr* light forw.ard tliat renewed 
measure of Aiiie|[eau ta:i.ntioii whieh rvtaitiially h?d to 
American indep(*imence. Mr. Tovviishcnd died suddenly, 
dill Se])temlier, and was succeeded hy Lord North as chan¬ 
cellor of the c.Nehequer, Avilh the l)uke of Gi.ifton a.s lirsl 
lord of th(! Treasiuy, I.ordGhatham resigned on the lotli 
of October, 17i58, and the Duke of Graflmi, apparently 
unable to eiidiirc tlio severe allneks of Junius, wldcli 
eoinmuiiced early in 17(5h, Muldenly resigned 28lh Jniiii- 
nry, 1770. J.nid North tlien became premier, and sought 
to allay the excitement in Tjiglisli America by repealing 
the obnoxious dntie.s, witii the exception of the tax on tea, 
which was retained to assert the right of taxatimi. In 
1771 tlie newspaper press,#if|ev actonlesf of two months, 
Kiieeessfully asseited its lig.lit lo report tlie iiarliamcnlavy 
dohiites. Sumo niairimres in the roval familv ilistnstefn] 
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to the King led to the ]>.issing of the Roval Marriage Bill. 
The disturhanc(’s in Aineriea bi(»kc out afie.sli in 1773. 
'rill! (imiHH-. seiiooiier wils altaeked and burnt at I'rovi- 
(loncc, in Rhode Island, in .luiic; and the destruction of the 
tea by the moh at Boston IoipIc plaoi*, in Decemher. The 
tirst blood was spilt in si skirmish at Lexington, KHli of 
April. 1775, and on the 4th of duly, 177(5, was Is.sikhI the 
American Dcclaraliou of Independence. Burgoyne sur¬ 
rendered at Saratoga on 115th October, 1777. Tlie follow¬ 
ing U'ar Franco acknowledged flic American indejieiidcnee. 
The surrender of I.ord Cornwallis at Yorktown, llltii Octo¬ 
ber, 1781, in ofTect terminated the struggle. 'I’liese events 
led to ft w’ar with Fiance in 1778, with Spain in 1773, 
and with Ilollund in 1780. The same year Russia, Di'U- 
moi'k, and Sweden combined for tlm maintenance of an 
anned neutrality, Avhjcli w.as intended in fact to prevent 
Great Britain fiom enforcing the usual rights of holligereiits. 
At homo tho Gordon or Protestant riots |^okeout,nnd 
liondon was nearly a week hi the hands of a devastating 
iii(»b, in Ireland 60,000 or (50,000 armed volunteei’s as¬ 
sumed a tlireateniug aspect. At last Lord North and his 
eolleaguns resigned, 20th March, 1782, and were sneeeiMh*d 
by tlic Marquis of Ruckinghani, avIio di^il witliin three 
months. Lord Shelburne t)i<*n ussumed the direction of 
aHairs, ujiou which Fox and Ins friends resigned, Pitt 
(the younger) became chancellor of the exchequei*. The 
American independence Avas acknowledged by Great Britain 
at Paris,'SOthNoA'cmhev, 1782, when preliminaries of pe.’U’c 
were signed with Aincriea, France, and Spain. Peace Avitli 
Holland was concluded tho following year. About the same 
time tho mdcpcndence of the Xi'ish Parliament was reluc¬ 
tantly acknowledged. 'Tho famous coalition between Lord 
North and Fox had in the meantime overthrown Lord Shcl- 
bunio’s ministry, but had itself b(‘en speedily cjfccted from 
poAver in favour of a Pitt ’administration, which, after a 
very severe struggle, firmly established itself. The subject 


of parliamentai'y reform now agitated tli« cnwitry. In 
Noyember, 1783, the king Avasattack’ed by wliatwasadiiiitted 
to b(! insanity, .and did not rccovm* until M.arch following. 
The history of the remainder of bis reign is ehii*fly that of 
tbu tiliauj lionu! by England in tlie wms Avhieh grew out 
of the French RiiAoluthm <»f 1783, Mr. Pitt was nt fir.st 
opposed to the war vvitli France, but his j>arty, the court, 
a large section of the W}iigs,licadcd hy Burke, and a great 
jioiiion of the country, mged it on. The general course of 
tho Avar, down to its liiial conclusion at IVuterloo in 1815, 
will be found dcscril)ed in the article Nat»<»t- 1 :(>n, to Avhieh 
tho reader is referred. 'J'he king Avas atf.icked by the mob 
on his way to tlic Hou.se of Lords, 2Jlth Oettiher, 1735, In 
1800 the Liiion of Great Britain ami Ireland was eflVcled. 
and I’itt retired, as tlie king refused to consent to the re¬ 
moval of till! (’atholie disaijililics, a Uiciisiire to vvIucIj the 
minister considered liini.si-lf ydedged. The .administration 
of Addington (aftervvauls Lord Sidniouth) .succeeded. On 
the 2.5tli lilareh, 1802, peace was concluded at Ainicns. 
hut lasted only a few rnimlhs. 'I’ln* chief politleal events 
of the succeeding Aears of George III.’s reign were llie 
rccurieiice of liic kings malady in IHUI and 18(i4; the 
r«*storatioii of Pitt to jiovver, l^Iav, IHOI; his death on tho 
2.‘)rd of .T.nni;irv, 180(5, and the eniise(|ueiit. foiinatiou of a 
iniMislry under F«)X and Lord Grenville; thn dcalli of Fox, 
13th Seplemhei; llie illssidnlidii of tlic Grenville ndininis- 
tratiun in March, 1807, on the que.stion of Roman Galliolic 
relief; the formation of a new caliinet under the Duke of 
Portland and Mr. JVidval; tlie decided insanity of tho 
king, Oetulier, 1810. and the .apyioinfinent of tlie I’rince 
of Wales JUS jegeiil, Felirunry, 1811; the ass.assination of 
IMr. PerclA.il, 11th May, 1812; ami the appointment of tho 
Karl of Llveipool as ]>iemier, wJiose ministry lasted till the 
end of the reign. By the Congres.s of Vienna bcttling tho 
aflairs of Kiiio|u! on tlie downfall of Napoleon in 1815 
Hanover was rai.sed to a kingdom from its previous eonditioji 
of an electoral duchy. George HI. of England was there¬ 
fore the tirst king of Hanover. 'I'Jie king died at Windsor 
Castle, 23th Jamiiiry, 1823. He had been entirely blind for 
some years liefore his death. By his queen Charlotte, who 
died atjvcvv I7lh Niwember, 1818, George HI. had nine sons 
and six dsiugliters. J luring his reign the financial operations 
of the country assumed a gigantic iii.agnitude. Tho rev'cnuo 
from taxation was Imaeusc'd to about 4553,000,000, and in 
1815 had amounted to above £72,003,000. 'rhenalinnalileht 
Avas incrc.ascd from X108J)00,000 to above £800,000,000. 
Among th'‘ immense nm-.s of legislation of the reign may 
be noticed I'ox's Libel I.avv, 1732, declaring JutIcs to bo 
judges of tlie laAV us well as of the fact; tlic abolition of 
the slave trade, 1807; Romilly’.s At^ts of 1811 and 1818 
for th(' amelioration of tho criminal law; the Unitarian 
Relief Act of 1813; and the Six Acts of 1813 for tho 
suppresMon of blasjdu'inv and sedition. 

GEORGE (AUGUSTUS FREDERICK) TV^ King 
of Kiigluiid and lIaiio\er, son of George 111., was bom 
12t!i August, 1702, and was on the 17lh created Prince of 
Wales and Karl of Chester. He was educated Avitli his 
brother, Prince Frederick, bishop of OsnnbrOck, afterwards 
duke of York, in great jnivacy, ami under strict discipline. 
It was not till 1780 tliat the princes appeared iniieh in 
public life.. About 1780 the prince became intimate Avhh 
Foxn tSheridaii, ami other Whig ami Opiiosition leaders, 
‘and with them indulged in all the extr.avag.ince and dissi¬ 
pation of the fn.shionahlc! life of tlii^ time. In tho P^Iia- 
inent of 1783 ho appeared as one of the suptiortcrs (u tho 
coalition ministry, which in return demanded and obtained 
an increased cstublibhtnoul for the prince. Increasing 
debts, however, iuAolvcil him deeper nnd deeper in embar- 
rassincyt, and llie subject wns, in April, 1787, formally 
brought before Parliament by Alderman Newnhani. A 
grant of XIGl),0UO was mad'o for the payment of the 
prince’s debts, and X20,000 for tlio repairs.of his rcsidcncOt 
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Carlton IIoiiso, T.on(loq. It was on this occasion that Fox 
cninc to iLo HoiiNe, on the express authority of the jirinoe, 
to allay the excitement that laid been rnnsed by a rumour 
that the prince hail married a lady named Mrs. Fit/.- 
licrbcrt, who was n Roman (Catholic, and that lie lind ‘tiius 
incapacitated himself to Hiccocd to the ei*own, aci’ord- 
in^ to the Act of Settlement. Fox dcnicul, in tiie most 
explicit inamicr, that arry sucli marria/re liad taken place. 
It is, however, now well known that ]jc liad beiui deceived 
by the prhiee. Mrs. Fitzhcrhiai .at first demanded a luib- 
lic vetraelation, and altlnm^h she yieUlcd that iM*int slic 
would never speak to Fo\ a^ahi, who, on liis part, com- 
pliiined strongly of llie dnjdieity to which he Ijad heou 
subjected. In tlie summer of tlu? prince retired from 

the turf in conseijnence of tJie demand of the .Jockey (Hul) 
that lie should dlsniKs a servant accused of unfair conduct 
with one of the piince’s Jiorsi's, or siioidd himself retire. 
*So<*n .affurwiinls lie sold of!’ his liorses, shut up Oailloii 
I’al.aci', and l)ej[tau to lessen tlie amount of his debts. On 
fllst May, I7h2, by his jmblie sju-eelj in tlie House of 
Lords, ho separalcd hiinself for a time fjoin l-‘ox juhI his 
I)arly, and went over to the miiiislcT in lhedi\ision that 
then took place on tlic subject of the I'leneh Itevoliition. 
Ill 17it'l, homo down by tlie load of his di'bls, he e«ni'-enl«'d 
to the only leriiis on w'liicli Lis father would a;^reo fotiid 
in relieving liim from llnnn—marviaj.te; ami he beeaim- the 
Imsliand of Caroline Amelia Kli/aheth (second dan;:;liter of 
the l)uke of Hrunswick and »>f the J’linee.ss Aiiensta of 
3*h»j:li\nd), Hill April, Dbonst ami alienation soon 

followed. Tlio demand of the piince.ss for tlie remoxal of 
lirtily .fersey, whom lier loyal lo\'er shaineh'ssly k<']>t iti 
office ah(»ut till’ princess, was met with a decided refusal; 
and aUlion"h a dau^diler, Ibincess Charlofle Auiiusta, was 
born on the 7th of .January, I7'.d), ihes scjsivaled finally 
soon after. In IHOO a eominissioii of inrjniry into Hie euii- 
dnc.t of the ]uineesH was insliluled by the jiriiice's frieiid.s, 
'I'liat comuiissuni decidedly aetjnlHcd iier of the main eliar;:;o 
of Jia\inf;^ivcn birth toaeliild (William Austin) in 18d2, but 
stated tliat her conduct had been sucJi as to pjive lise to very 
unfavourable interpretations. A subsequent niimile of llm 
cabinet eonncil, April, 1807, when llio Tuiius were iivyiower, 
was much more favourable to the piiiieess. On the lU'd of 
February, Ifctli, the ]»riuce entered on bis oflice as lejn-ut 
during his faflier’s illness, and, to the surprise of all, 
retained tlic 'Jury ministry then in power. On (he 2iul of 
May, 181 f>, the ]*rinccss Charlofte manied Piince Li'ojsdd, 
afterwards king of the Belgians, and died in ciiildhed 
on the <jHi of November, 1817. None of the sc\eii sons 
of the king having ,al this limo .any issue, the Dukes of 
Clarence, Kent, and <’:«nbridgo all married in 1818, in 
order to provide for Hie ecmlinunncc of tlio line of suc¬ 
cession. 

The prince-regent ascended the tliroric ns king on the 
death of his‘father, 2bth of danu.'iry, 1820. The Cato 
Mreet conspiraoy'broke out on the 23rd of Fehruury fol¬ 
lowing. Till? princess, now Queen Candhie, who liad gone 
to the Continent in 181(», rtturued to London on the (Itli 
of June, and a bill w-as brought into the House of Lords 
for divorcing and degrading her. On the 10th of Novem¬ 
ber the tliird rending of tlic bill was ciuTied by only 108 
votes to 00, and as this division destroyed all chance 
of the measure being passed by Hic (k>mmons, the bill*tt’as 
abandoned. At the eorqn.ation on the 10th .Inly, 1821, 
the qpcen was refused admittaiiee into Westminster Abbey. 
4>he was taken ill a few days afterwards, and died at 
IJraudcnburg House, Hammersmith, on thc*7tli of August. 
Though notliing can excuse the cruelty with which Queen 
Caroline had been treated by her dissolute and licartle.ss 
husband daring tbc whideof their maiTiod life, and,thougli 
the never-failing affection of her daughter shows lier to 
Jiave been certainly a very different person from that she 
was sought to be proved, yet the reader of the memoirs of 


the time is forced to admit that the poor queen .acted very 
injudiciously. The I’ahblo rout wdtli which she made 
‘‘pilgrimages” to Jerusalem, tlie ‘‘.Terusalcm Order of 
Caroline,” and the,other eccentricities of the jioor lady, go 
fur to alienale sympathy. As she was dejirived of her ow'n 
child she mado matters worse by ustenlatiously ndoyiting 
William Austin and others. Probably much of this aroso 
from the hiavado .aroused by unmanly persecution in the 
bosom of a high-spirited woman. The common yieoplo 
li.ated the king and pitied tlic queen, and when the king’s 
officers tried to stay 1^0 body from yiassing through London 
on its way to tlie grave in Jlruiisw'ick, the people rose and 
by barricades forced the funinal to pass Ihrong’a Temple 
liar, lh;it they might show lioiiour to the remains. The 
suicide of the Marquis* of Londonderry in 1822 )>io- 
dueed some cliangi- In the foreign policy of (he govermn<*nt. 
I'lie oHier chief iniuisterial changcH of the reign w’ere the 
death of Lord Liverpool, 17lh Felmiavy, 1827, and the 
accession of George Canning; the ileatb of the hitler on 
Hie Kill of August, and Hie fojmation of 1Ii<‘ (lodeiieli 
iiiinisiry; its resignation on the 2Mb/)f .T.mnary, 1828, 
and tlie appointment of the Duke of ^^^•llingtou as head, 
at first, of a ministry of men of dillering views, but W'liicli 
ultimately ))ecame jmrely Tory. The chief public events 
during the same period were tlie JJuniiese War in 1825-211; 
the gie.al eouimereisil crisis of 182.5; the de.stnietion of 
the Turkish fleet :it Navarino in 1827, fulluwcd on the (Itli 
of August, 1828. by a eoiiveiitiun between Sir Kdw.nrd 
(kidiington mid Ali Pnslin, ^ieerl)y of Kg^’pt, for the 
cvaeualioii of Hie Morea by Hie Tiirkisli tioo])s, and the 
return home of the Egyptian armament; the success of 
Lord iJolin Russeirs resolution fur the riqs'.'d of the Test 
and Corporation Acts on the 2dth of February, 1828, fol¬ 
lowed by the passing of lhc%\<‘t on (hat subject; the 
return of 0‘CoiuielI for thi^coiinty of Clare, in lieland, .5111 
.Tnly, 182 k, and tlie ennetinent in 182P of the Roinnii 
C.'Uliolic Kiimneijiatioii Hill, which received tlie royal assent 
on (he l.'Itli of Aiiril. On the 2llth of June, IKot), the 
king died at Windsor. Among other legislative acts of 
the reign must be nientioii(*d the general consolidation and 
impruvementK of the criminal law by Sir Robert Peel; tlio 
Uniformity of Weights and Measures’ Aet, and the repeal 
of the conihinatlon laws in 1821 ; the MctiVqiolilau l*(»liee 
Aet of 1829; and tlie snhstitution of traiisjiortation for 
dcatJi in eases of forgery in 1830. 

GEORGE OF DENMARK, PRINCE, consort 
of Queen Anne of England, was the youngest son of 
Frederick HI., king of Denmark. He was born 2lBt 
April, 1053. At th8 battle of Lunden, fought belwitm 
the Swedes and Danes, 11th December, 3t»70, Prince 
George distlnguisbcd himself by his bnavery, and was tlm 
chief instrument in tlie rescue of his brother, then King 
Uhristiaii ■ V., from Hie enemy, who had taken him pri- 
Boner. In lfi83 he was manied to the Jhineess Anne, 
second daughter of the Duke of York, so soon to become 
James 11. of England. WJien tbo revolution caino bo 
stayed with James II. almost to the lust hour of his sove¬ 
reignty, and when all men fled from the unhappy king; 
hut at length he also departed from King James at An¬ 
dover on Hie night of the 24th of November, 1688, to meet 
William of Orange at Sherborne Castle, having left behind 
him a letter to his father-in-law, in which ho attributed 
his secession to zeal for the Protu«tnnt religion. ’ Under 
the new dynasty Prineu George w.i8 naturalized, and was 
created ati English peer ]>y the titles of Uaron of Woking- 
liam, Karl of Kendal, and Duko of Cumberland. Ho was 
■with William III. at tlic buttle of the IJoyne. On the 
accession of Anne, his wife, Prince Gcorgo was declared 
gcncrulIsKinio of all the forces by sea and land. He was 
also made ffird high admiral; and though tho actual power 
was exercised by Marlborough's brother, Admiral George 
Churchill, loud complaiutH were made in 1703, 1704, a^ 
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1707 of the administration of the admiralty. Prince 
Goor^c had little capacity and lesn love for business. The 
sfiitcnce passed upon him by bis wife's undo, King Charles 
IT., a blirewd judge of cbaractor, is well known: 1 have 

tried Prince George sober, and I have tried him drunk, and 
drunk or sober them is nothing in him.” How diiferent a 
oharacler was to bo earned by the ncj^t prince consort fated 
«to be tlie mate of an Knglisli queen! Piince George died 
Jit Kensington Palace, 2Bth October, 1708, after an illness 
of several years, during which the queen proved herself a 
tender aud affectionate wife. They had no less than uiuc- 
leeii cliiklren, not one of whom lived to inherit the tlirunc. 
William, duke of Gloucester, who liv(Hl the longest, W'as a 
hoy of great promise; he died 30th July, 1700, at the ago 
of eleven years. 

GSORGS, ST., Burnamed of Cappadocia^ was a native 
of Epipliuneia in Cilicia, and is said to have been horn in 
a fuller's shop. By his itarasitical arts lie obtained a 
lucrative cjunmission to supjdy tlie army with bacon ; but 
his frauds became so imturions tiiat ho tied from justice 
and wont to Aickandria, where he assumcil a religious 
character, and embrared the 2 U'ofc 8 sion of Ariaiiisin with 
Buch MICC 0 .S 8 that, w'lien Athanasius was driven from Alex¬ 
andria, George was elevated to the Viieaiit episcujjul throne. 
In tills silualiun he collected a valuable libroi'y^ but so 
excited the fury of tlio people by his avarice ami extortions 
that he was expelled during the reign of Cunstanlius, and 
was only restored by the military iiower of tlie state. On 
the accession of Julian in 801 George was Ktripjied of his 
antliority and thrown, with tw'o of liis ministers, into 
prison. The popular fury did not wait for the forma of 
law, and at the end of ten days the jirison was forced, 
George and his ossueiatea Blaughtered, and their bodies 
<uist into the sea. The Arianq introduced his name into 
the fSiiints’ Calendar in consideration of his Bcrviccs to 
their cause. Wlien our crusaders wont to the East in 
10!>U, they found St. George elevated to the rank of a 
warrior-Baint with the title of the “victorious;” and os 
they believed that they were indebted to him for aid at the 
aiege of Antioch, they adopted liim as the patron of sol¬ 
diers. Edward HI. was thus led to make him patron 
of the Order of the Garter, .and bo gradually St. George 
beeainc tlie tutelary saint of England. 

The above outline of the life and career of St. George is 
accepted by Gibbon (“Decline and Fall,” ii. 323), but the 
best modern anlhurities—Protestant as well lus Catholic— 
repudiate tlie idea that the Arians wore able to impose a 
saint on their enemies, and believe that tlie real St. George 
lived much earlier than George of Cappadocia, and pro¬ 
bably sufTered martyrdom in the persecution under Dio¬ 
cletian ; but every account of him contains a strange 
admixture of fjiblo and Instory. He is honoured as a 
martyr both in the Eastern and Western cliurclics. The 
legend of Ins conilict with the dragon may have arisen from 
a symbolical or allegorical representation of his contest 
with the pagan piTsecutor. 

GBORGE'S CHANNEL, ST., is the name given to 
the lower part of the sea between England and Ireland. 
Holyhead and Dublin arc its northern points, and St. 
David’s Head and Wexford its southern limits. It lias 
an average width of GO miles, aud its length is aliout 
100 miles. 

GEORGETOWN, the capital of British Guiana, in 
the county of Demeraro, and standing on the right bank 
of the Dcmcrarn River, near its month, here almost a mile 
broad. The streets are wide, and it is also traversed by 
several canals. The town is very attractive in appearance, 
the houses being mostly neat wooden structures surrounded 
by luxuriant vegetation; but they are generally built upon 
piles, on account of the swampy nature of the soil, and tlie 
Strict is exceedingly unhealthy. The principal buildings 
oomprlse the government offices, the churches and chapels, 
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a Roman Cjitholic cathedral, barracks, colonial and seamen’s 
hospitals, banks, theatres, schools, and astronomical and 
botanical societies. The harbour, on account of a boTf 
admits vessels drawing 8 feet of water only. The exports 
are min, sugar, and coffee. About a mile distant, at the 
river mouth, is Fort William, and near it is a lighthouse. 
The Dutch name of the town was iStabroek, The po]iu- 
latioii of Georgetown is 40,000. 

GEORGETOWN, a city of the United States, in the 
Fedisrul district of Columbia, separated by Rock Ort‘ck 
from Washington, from which it is 2 miles N.N.W., and 
of wiiich it may ho considered a suburb. It occupies a 
scries of heights rising above the Potomac, and contains 
a Roman Catholic university, a nunneiy, and many hand¬ 
some vnia.s with extensive gardens, and is the situ of most 
of the foreign Icgjitioiis. Its connection by canal and 
railway with all parts of the Uniou gives it the command 
of a considerable trade. A splendid aqueduct of the 
Chesapeake and Oliio Canal, 144G feet long and 3(i feet 
above the oidinary level of the water, hero crosses the 
Potomac. It has sumo trade in coal and Hour, and ir largo 
shad and herring inui'kct is eBtsiblished for its iishories. 
Georgetown was founded in 17ol, but in 1H78 it was 
invorporated with Washington. The population in 1880 
was 12,578, 

GEORGIA, a former division of Trans-Caucasian 
Kusbia, in>w' embraced in the governments of Kntais and 
Tiflis. It was from very early times nu hidopeudeut 
kingdom under jmwerfui sovereigns, and occupied tha 
region bounded by the Caneasum Mountains on the X., 
the Black Sea on the S.W., the Armenian Mountains on 
the S., and tlie Caspian on the K. Georgia is known 
among the Russians ns Grusia^ among the Persians as 
Gnrjcgtauy and iiuioug tlie inhabitants themselves as Iberia, 

This region, wliich was partially known to the Greeks 
and Romans, was for many ecntiiricH afterwards a theatre 
of war between the emperors of Constantinople and the 
kings of Persia. In the eighth and ninth centuries it was 
under the caliphs of Bagdad, in the eleventh and twelfth 
it WAS under the rule of native Georgian kings, in the 
thirteenth and fourteenth it was under the power of the 
Moguls or Tartars. 'I'licn commenced a siditting up of 
the region into smaller aud separate states, concerning 
W'hich llie Turks and Pensians were for two or three 
centuries frequently at wjir. Tlie Rusbians, ivho had from 
the sixteenth century begun to acquire some influence in 
this quarter, made an exix'dition in 1724 against the 
higidatiders of Daghestan, imd took Derbcnd. This ex¬ 
pedition was followed by a treaty wdth Tamas Shah of 
l^crsia, who, being driven from his states by the Afghans, 
ceded to Russia, on the promise of being restored to his 
throne, the jirovlnecs of Daghestan, Shirvan, Ghilnn, 
lilaKAnderan, and Asterahad. Although the promised 
assistance was never given, the provinces were taken 
possession of by Russia, and held till the year 1735, 
when tluy were restored by the Empress Anne to the 
celebmted Nadir Shall. After the death of Nadir, Georgia 
was for many ycar.s under native kings, who souglit 
Russian protection against Persia; and at the death of 
one of these kings in 1800 Georgia was declared a Rnssian 
projincG, and the niemberH of the I'eigniiig family were 
carried to lliat country. Other provinces in this region 
gradually fell Into the hands of Russia, and were nonflmied 
to it by treaties made in 1818, 1828, and 182fl.' Tlie 
mountain-ranges of this region arc described under Akauat 
and Caucahus. 

The principal rivers which drain the Caucasian isthmus 
are—the Koor, or audent C)/rw», the Araxes, the Bion or 
Faz (the ancient Pkaxii), the Kooluin, and the Terek, 
besides numerous smaller rivers and streams. 

The country, though generally mountainous, contains 
some extensive plains. The climate is very varied. Of 

17 
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wild animals there ore tho panther, tlic jackal, tlio ti^r, 
tlie bear, tlie wolf, Ac. Resides the domestic animals 
common to the northern countries, there are gn'at numbers 
of camels and nsscs. The slojK'S of the iiiuuntalns me 
covered with largo forests, which )>ioduce limber of tbe 
best description. Tlte chief vogelablo products are pome¬ 
granates, corn, grapes, cotton, iinulder, rice, and sallVon. 

Coal, iron, imphtba, and other niiiieiuls are snpjiused to 
Im) abundant, but few mines arc worked. The present 
commerce of these eouiilries by the Cahiiiun Sea is carried 
on from llio ])orts of Derbond, Baku, Sliamakiii, and Len¬ 
koran, to Persia and to Astr.iklimu The overland trade is 
with Russia and Pi-rsia, as well ns with Asiatic Turkey. 
The commerce hy the Blu<*k Sea is c;«Tied on from tho 
mouth of tl)ft Rion w’ith Odessa ami other Russian ports, 
us well ns with Constantinople; nnd there is u small trailic 
with the highlanders of the Cuucusus. 

The whole regi»)n is under ii Russian governor, who 
resides at 'I'iflis. The Georgians me siijiposed to he 
descendants of the natives of tlie Pambaki Ilighlnmls, 
who migi'uted westward at a very early period of the 
world's liistoi'y. Tliey arc clmraeteilzed by many fine 
qualities, and are distinguished by great })ersona1 bravery. 
The women have usually oval faces, fair complexions, nnd 
black hair; and though not generally reckoned handsome 
by Europeans, they liuve long enjoyed llic lnglu*st reputa¬ 
tion for b('nuty in the East; the men are also, on the 
whole, well formed and handsome. 'J'liis superiority in 
the physical form of the Georgians and other contiguous 
Caueasiun tribes, and the low state of civilixation that 
lias always prevailed among them, explains Die apparently 
unaeeountalde fact that tlii'se countries were from the 
remotest antiquity down to our times the seat of an 
cjctoDsive slave-trade. Previously to the Russian con¬ 
quest the slaves were the absolute pnjperty of their lords, 
who, besides employing them in oil manner of manual 
nnd Inhnrions occupations, derived n conbidcrable part of 
their revenue from the sale of their suns uiid dungliters. 
Indeed, the daughters of the nobles not unfrequently 
shared the same fate, being surniiced to tbe necessities 
or ambition of their unnatural p.'ironts. 

GEORGIA, onn of tlie thirteen original statf's of the 
United States of North America, in the southern part of 
tbo Union, extends fiom north to soutli between 30^' 3(P 
and 36° N. lat., and from east to west between 80° 60' 
and 86° 40' W. Ion. It is bounded N. by Tennessee and 
North Carolina, N.IC. by South Carolina, E. by the Atlan¬ 
tic Ocean, S. by Florida, um! W. by Alabama. Its length, 
north to south, is H20 miles; its greatest breadth is 260 
miles. Tlic area is 58,000 square miles. Tlic population 
in 1880 wiis 1,642,030, of whom 726,133 were coloured. 

Tho lino of coast, extending 105 miles in a straight lino, 
rnus from S.S.W. to N.N.E., with a slight bend westward. 
It is very iiTcgularly indented, nnd skirled by nnnieruus 
low islands, the principal of which are Tybee, Ossabow, 
St. Catherine, Sapelio, St. Simon, and Cumberland. These 
islands, os well as some tracts on the adjacent slioni, have 
a light rich soil, well adapted for the culture of cotton. Tlie 
cotton grown here, known by the name of Sea-islund Colton, 
fetches a liigJrer price in the market than any other, but since 
the War of Secession it has been little cultiv.atcd. Tlie inlets 
nnd sounds which divide tlie islands from one another, and 
penetrate several miles inland, are generally very shallow, 
and admit only vessels of less than 100 tons. Vesfwls of 
larger dimensions can enter only Ihrec harbours, St. Mary's, 
AJatamaha, and Savannah. 

The surface of Georgia is jiaturally divided into two 
regions, a plain and a billy country. The pkaln is a dead 
flat along the shores of tho ocean, with u sandy soil. In 
many places it is intersected wdlh swamps. The largest of 
these swamps is the Okcliiioke, near the boandniy of and 
partly within Florida, whieh is ahont 60 miles in lengtlt 


and 30 in breadth. This swampy tract ceases about bO* 
or 00 miles from the sea, except the Okofinoke, which lies 
further inland. On the rich soil of the coast are the rice 
plantations. West of tho swampy tract tho soil is dry; 
hut, being commonly destitute of water, it is nearly unlit 
for cultivation, except along the bottoms of tho rivers. 
The hilly region, which occupies nearly the northern half 
of the state, coutalus a much greater portion of arable, 
hind. The bcht land is along the rivers. Tho declivities 
of the hills also contain large tracts of arable land, but 
their dry and sandy summits do not admit of cultivation, 
and aro covered with pines. The most southern ridges 
of the Appalachian Mountains occur along tho northern 
boundary line of Georgia, hut they are not lofty; seldom, 
if ever, exceeding the height of 1500 feet above the level 
of the sea. 

Tlie principal rivers which drain Georgia are tho Etowa, 
Appulnchicola, and its branches the Chattahoochee nnd tho 
Flint, the Alutamaha, and the Snvauimli. Tliey fall partly 
into the Gulf of Mexico and portly into the Atlantic. 
The iiilly region of Georgia is rather cold in winter. Tho 
])lain approaclies in its tempci'uture tbe tropical regions of 
tlie globe. Tho thcrniumetcr iu summer sometimes rises 
to 08° or 100°. In winter it ranges between C0° and 40°, 
and occasionally sinks lower. The weather, however, la 
tlicn dry and cunsLaut. 

In the southern districts the temperature Is suitable t» 
tho sugar-cane, orange, olive, fig, pomegranate, &c. Tho 
chief jirodiict is cotton, of wliieh large quantities aro 
exported, but toimeco, ns well as maize, wheat, and other 
kinds of grain, are also grow’n. In some parts Die soil 
has been much impov<*rislicd by a bad system of culture. 
The hilly region resembles Middh; Europe in climate nnd 
products, ami much of it is covered with pines, and souw 
of it with oak, hickory, cedar, mid other trees. Bears and 
deer are very numerous iu the forests and near the swuinps. 
Alligatoni frequent some of the rivers. 

The whole population of Georgia is now composed of 
Europeans and Africans, or tlicir descendants. Not a 
traee remains of the old Indian population. The minerals 
of this state comprise gold, silver, copper, iron, coal, 
ronrbh?, limestone, and granite. T'hcrc are manufactories of 
cottons, iron-works, and tanneries, and altogether about 
2000 miles of railway are now open. There is a state 
lunatic asylum, deaf-mute asylum, and a state pcnitunliury; 
churches of nil denominations; five colleges, with large 
libraries; theological and medical schools; a femuh* eollogo, 
and many public schools. 

Tlie colony of Georgia was founded in 1732 by a private 
company as a refuge for English debtors, assisted by a 
grant from tho House of Commons, and received its name 
in honour of King George IT, In 1783 General Oglethorpe 
founded the town of Suvannolu The present constitution 
was formed in 1738, and amended iu 1883. The legisla¬ 
tive body is compusc'd of a senate nnd a house of repre¬ 
sentatives. Every free while male citizen twenty years of 
ago, and paying taxes, has a vote iu tho election of the 
members of both houses. The state sends two senators 
and ciglit representatives to Congress, and has ten votes 
for tho president. In tho late American civil war Georgia 
was one of the Confederate states, liavhig been the fifth 
to secede from tho Union. For Die first three and a half 
years it exporieiiced tho usual vicissitudes of the war, but 
in the latter pait of 18C4, and early in 1865, it beeame the 
scene of sjiecial attention, in consequence of the capture of 
Atlanta nnd the subsequent march of the Federal general, 
Shernmn, through the entire state, which ended in the 
cajiture of Savannah and tho subsequent fall of Cbailestott 
and Wilmington; as tlicse events domonetrated more clearly 
tlian anything had previously done the deficiency of men 
and resources on the part of Die Confederates, there can be 
no doubt that they matcriaily hastened the cud of the war* 
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QXOBOXA* GULF OF, is an Inlet of Nortb-westorn 
America, separatinf; Vancouver Island from the mainland, 
lat. 49" N., Ion. 124" W. It communicates with the Paci¬ 
fic Ocean on the north hy Clmrlolte Sound, and on the 
soutli-wcst by the Straits of Jnnn de Fucu. Tlic average 
breadth of the gulf is about 20 miles. 

OBOBGIUM SIDUS. See Uuanus. 

GB'OTUUPKS. See I>iTNy Bketlic. 

GBPBY'RBA, a class of Visumks, coTitains small 
worm-liko animals, having long cylindrical Imdios, without 
distinct separation into segments. Tlie cuticle U chiti- 
notis, and*in some species is provided with bristles. There 
are no feet. The head is not distinct from the body; it 
is produced into a retractile proho.scis, at the tip of which 
opens the mouth, surrounded by short ciliated tentacles. 
]u some species the tentacles are absent, and the moiitli 
i-> situated at the base oF tlic prol>nseis. The alimentary 
canal is long and usually coiled; the inside is ciliated. 
The anus is placed at the posterior end of the body, or is 
(lur.sal in position near the anterior third of the body, or 
it may oven be situated at the base of tho proboscis. A 
cah'iireous skeleton is never j^rosent. The vascular system 
consists generally of two longitudinal trunks, one ventral, 
running along tho wall of the body, and one dorsal, follow'- 
iug tho track of tho alimentary (»innl. In tlic genus 
Sipunculus both vessels cmnmunicato with a circular vessel 
surrounding the. oesophagus and giving oft’ vessels to tho 
tentacles. In sonic other genera, ns Keliiurus, the vascular 
system is move elaborate. I'wo kinds of excretory organs 
are found in tho Gepliyrca. In Sipuucuhis, Echiurus, and 
other genera organs bimilar to the nephridia of the earth- 
worm and other Annelida arc found, htoTiug in some crises 
wholly or partly as ducts for the generative products. In 
Uoneliia the excretory organ it) difl'eront, consisting of tuixis 
opening Intotherectum, provided with numerous cilhaled fun¬ 
nels winch open into the cadom, or body-cavity. This organ 
exists in a degenerated form in Echiurus and Tlialassemu. 
In some the timtaclcs function as respiratory organs, in 
others special developments occur. The nervous system is 
simjdc, consisting of a cellar round the oesophagus, from 
which proceeds a ventral cord giving uft'latenJ braiiclics, but 
showing no distinct ganglia. Kyo-speeks arc present in a 
few; of the other senses touch is the only one developed. 
The sexes are distinct. In the development from the 
embyro to tlie adult roetamorplmsis amounting to meta¬ 
genesis occurs, only part of the larva growing into tlio 
adult form. Tho loi'va is frec-swinnning and ciliated. 
The Oephyrea live in the sand of the sea-shore near high- 
WAtor mark, or among tho dehiis of broken shells, or on 
the sea-bottom at groat deptb.s. Tlicir food appears to 
condst of the sea mud, mixed up with organic particles. 
Some of tho species perforate submarine rocks and lodge 
in the cavities so mode, or take possession of old kIioUs, 
like tlie hermit crabs. 

Tlio Oephyrea arc widely distributed. About 120 
Species are known, varying from half an inch to 8 or more 
inches in length. The class may be divided Into the 
followingfamiliesi—SlpunculidiD, of which Sipuuculus and 
Phascolosoma are the chief genera; Priapnlidoi, with typical 
genus Priapnlos; Kchinridn, containing Echiurus, Boncllia, 
Tlmlasscmo. Stemaspis is now referred usually to tho 
l^olychflcta. Pboronis forms a division of tho Gepbyrea, 
distingoished as Tubicola, from tho fact that like the 
BcdentatT Polyclueta it inhabits tulics. 

GKP^ZGJE, THE, are best known to us through their 
destruotion by tbs liongobords or Lombards at the com¬ 
mand of Justinian, to whom they bad become dangerous. 
1'bey were a branch of the Goths, who at first conquered 
and dwelt iu Scandinavia, and later migrated to the soutliern 
coast lino of the Baltic between the Oder and the Vistula. 
Those seats they forsook under the leadership of Attila, 
and when his great host dispersed at his death the Gopldue 


found a home still further south, on the Danube, in ths 
district called Dacia. Uere they tionrished, n.s lias been 
said above, till the timid and frightened Einjiciur .Tustinian 
found means to embroil them witli the Longobards, succour¬ 
ing the latter jost sufficiently to keep the war alive, but 
yet not enough to bring about a decisive conquest, lost 
these, too, might hi their turn become a danger. It was, 
indeed, only after thirty years of warfare between these 
kindred nations that the young Alhuin finally subdued and 
destroyed tho Gupidoc. The skull of Guuimond, tho king 
of tho brave Gepidie, was fashioned into a wine-cup, witli 
a silver rim, after tljo terrible German fashion of those 
barbaric limes. Alboin not only forced Rosamond, tho 
daughter of Guuimond, to become Ills w'ife, but at one of the 
brutal banquets of his followor.s insisted on her pledging 
the soldiers out of her father’s skull. The vengc.ance 
was swift, the outraged queen finding means to liavo 
Alboin ussassinuled. 

GEBANIA'CE^, an order of plants belonging to tho 
roi.YPETAii/R, These plants are iLsually astringent and 
odoriferous, their smell varying from a disagi’ccablc liircino 
chaiacter to that of great .sweetness. The maximum of 
tho order oeinirs at the Ca])e of Good Hope under the form 
of the genus rel.argonium, hundreds of beautiful varieties 
of whicli are now lavourite objects of cultivation iu gardens; 
lhe.se are chielly bushes. Those species of the order which 
inhabit Europe arc berbaceous plants; a few are Imndsomo 
enough to bo cultivated, but tlie major part consists of 
mere weed.9. Tlie flowers of the wliolo order are usually 
of some tint of purple; it is therefore remarkable that a 
few species should exist in which tho colour is a pure 
bright yellow, ns in Gtrauium chrtfmnthvmy a native of 
tlie south of Europe. Geraniaceic are herbs or shrubs, 
with five sepals, gener.nlly fri’c; five petals, ten stamens, 
ovary with lhn*e to five loWs, and one or two ovules in 
each of the fivo cells. The wood-sorrels (Oxalldcc) ore iu- 
cluded by Benthum and Hooker in this order; OxALisand 
Aveuiihoa are tlie chief genera. 

GERA'NIUH, a genus of plants, the typo of the order 
Gkuakiack.k Geranium Jtoherlianuvi has small bright 
crimson fiower.s, and is found on waste ground, walls, and 
river banks in Great Britain and America, llie whole herb 
Im a strong disagreeable sinull. It contains taniiln, and 
has an astringent action on the system. Geranium macu- 
latum (spotted crane s-hill) is a native of North America, 
from Canada to Nortli Carolina. The flowers are of a 
pale lilac colour. On account of the astringent nature of 
this plant it is known iu some parts of North America as 
olum-root, and i.s employed successfully as a remedy in dysen¬ 
tery among children, a disease very prevalent in tho parts 
of the country where it grows. Geranium is distinguished 
hy its regular flowers; tho ten stamens united at the base; 
fivo carpels adherent to a central axis from which they 
sopoi’ate wlton ripe by the elastic curling back of the seg¬ 
ments of the style. Krodiuni is distinguished by the style 
segments twisting spirally. Pelargonium, to which genus 
tlie garden gcraiiiums belong, has a spur adherent to the 
flower-stalk. 

GE&'BEB, ERNST liUDWZG, nn eminent musical 
historian, was bom at Sundershausen iu I74ft, and died 
there iu 1810. Ills father, lleury Nicholas Gerber, was 
the son of u poa.s.ant, but studied at Leipzig, and taking to 
the pursuit of music under the enconragement of no less a 
person than Sebastian Bach, came to be the court-organist 
and court-seci'ctary of Sondcr&housen. The sou of the 
organist devoted himself to tho literary side of innsic more 
fully than to the practical, although he was a composer of 
small works for organ and pianoforte of no mean merit. 
His “ Biop'apliical Lexicon of Musicians” firet appeared 
ill 1790, but the “New Biographical and Historical Lexi¬ 
con of Musicians ” which he brought out in 1812, was h 
far more complete work, correcting and amplifying the 
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fornici*. He pri‘Scnlo<l his fine cullfctions of nmsic aiul | 
jnii'-icul hooks to tiie Ashociation of Ericinls uf Music at ! 
ViemiJi, with the solo rondition lliat it was to ho iiiuliT liis ! 
control as ]on^ os ho lived. His work lias been tlio ha^is 
of all Kncccedin^ histories and dictionaries of music. 

GEK'BERT VON HORNAK. MARTIN, a dis- 
tlngiiisliod mosical antiquary, was horn at Jlorb in the 
Black For(>st in 1720, and died in the Benedictine ni()nns~ | 
tery of St. Blaise, of wliieh lie iind been for eighteen years 
the pvinco-ubbot, in 17Jh*l. He fully sustained th« great 
reputation for studious aeladaisliip wliieh has long attended 
'the Benedictines, ainl obtained permission to undertaken 
long six-years’ journey through all tlie chief towns of tlic 
•Continent, amassing inatoriiils for the history of music. 
Subscriptions were liberally forthcoming to <»nc who was 
beloved wherever he was known, and respected as much us 
loved. But just ns the work was about to appear tins 
monastery caught fire and all was destroyed. Not till 
17(i8 Could a Hew edilion he got ready. Jt is not loo 
'inueh to say that (Jeihert’s history is the foundation of all 
I musical antiquarianism. It is still valuable, lliough much 
has since been disi'xivercd. In i78'l his gi'cat collection of i 
faimms old treatises on ecclesiastieal music nppcareil, a 
work which created tlic study uf this most interesting and 
intricate brancli (»f musical historv. It is also to (Jcihert 
that wo owe tlio deciplcilng and translation of the viTV 
ancient tentli-coulury iimsical Imatiso liy Nolkcr, uhliot of 
St. Gall, a work sini]»lv jn-ieelcss, 

GER'BZLLE (Ge rbilhis) is n genus of Ihulents belong¬ 
ing to the exleiiMve family Mnnii*,!:. Tlic (icihllles me 
'little nocturnal burrowing animals, very .similar in 
huhits to the jerhojis. 'I'liey are iialives of Africa, India, 
and the s<»utli-east of Kiiro]>i\ tenanting plains and samly 
districts; and are \ery quick and active, leajiing witli 
great agility. Thougli tho gcrhilles have the ]»ostej-ior 
limbs develojM'd, their dcvehqiinent Is by no means to tlie 
same extent as in the jerboas, and there is a far nunc 
equal proportion between them ami the anterior pair; 
•hence these anlMials um as well as leap. I'liey hojird up 
grain in their burrows, and sit up while eating, like a 
sqiiinel. The lnuly is plmii]», the head hroad, the neck 
short, and the mur./Ju pointed. The thumh oii tlic fme- 
fect is reduced to a meic wart. The tail is long and 
hairy. The molar teeth have roots, but their crowns arc 
not tuhercnlate. Tlie species arc nut very numerous. 
GER'FALCON. Seo Gviii'AmaiN'. 

GERMAXN-EN-LAYE. ST., a town in France, in the 
department of Scine-ct-Oisc, stands on tlie left bunk of 
■ the Seine, 1-J miles W. by N. from I’aris, and liad 14,OHO 
inhabitants in 1881. It is bitiialed on a lieight which 
coinnmnds a lieautiful prospect of the valley of the Seine, 
with a distant view uf IWis and its environs. 1'hc streets 
are handsome and wett laid out, ami tlie liouses lofty and 
well built; tliem n-• many aiieiciit mansions, once the 
■residence of the lords of the comt, In-foie Ltiuis XIV. for¬ 
sook tills place for Versailles. Tlic chateau, or palace, 
wliieh replaced a more ancient royal residence, and w%‘is 
built by Francois 1., is built chiefly of Iniek, surrounded 
•by wide and deep ditclies; the npartments arc liandsomc. 
Among its many histoiical associalious must lje inoutioned 
that it was the residence of .lames 11. of England, its last 
royal occupant. After his deatli in 1701 it was neglected 
till 180fi, when Napoleon established in It a military 
school. In 1816 a body of 10,000 Eng]i^ll were quartered 
■in it. It afterwards scn'ud for a barrack for tin? royal 
guards. Since 1862 it has been used as a museum of 
Celtic and Roman antiquities. The Chateau-Neuf, built 
by Henri IV. for his mistress GaliricJIe d'Eslrees, in now a 
heap of ruins. The forest or park of St. Gennuhi, sur¬ 
rounded by walls, and occupying nearly 0000 acres, is 
a<lorned with trees of immense size, and has numerous 
braad avenues. In the forest are several edifices, erected 


nt dilTcrcnt peil‘'<l3 by tlic kings of France. The most 
rcinmkahlc uf tlieso i« the stiucture called Ia*h J-(»ge8, 
formerly a moiimstcry, now an oi’plian school, in which 
orjdiaits, daughters of members of tlio Legion uf Honour, 
are brought up. The fair of Lcs l/Ogcs, held on the first 
Sunday after the HOlli of August, and la.sting three days, 
is one of the gayest in France; it is attended by great 
numbers of country people and Farisians. 1'lic inhahitanls 
of tins town of St. (icrmaiii-en-Lnyc are chiefly employed in 
manufactures of Cf»tton, hosiery, horso-hnir, and leather. 

GERMAN IJLNGUAGE AND LITERATURE. 
The Gerniaii language is divided into two great•lirariches, 
which are subdivided into several dialects: the High (icr- 
m<m (Hocli Heutsch), or lungimgo of Boutlicrn Germany; 
and the Low Get^rnan (FJatt DentsdOt t'f language <)f 
northern Germany. The High German was tonnorly 
divided into two dialects, the Krancie and the Allcraaniiic. 
T'ho Francic w'.'is the idiom of tlie Franks and of the 
French com t till the reign of Charles the Bald, when it 
was replaced by tlio Freiicli. 'I'lio Allemaimic dialect 
prevaih'd in ibe soiitli-westeni jiarl of Geriu.any. 

The modern German, also called New High Germ.'in, 
may lx? c<iMsi<lered as cliielly derived from th(i old s<iutheni 
dialect. Its universal usage as the literary hanguage of all 
Germany dati's from LutluT’s translation of tlie Bible, 
that being made in this dialect, by which circumstance it 
acquired a decideil superiority over all tlu* dialects of Ger¬ 
many. It is divided into Old, Aliddle, and New Uigli 
German; the twelfth (*<'ntnry ami the liefuniiation being 
the points of division of these periods. 

Tlio Low Gciman m.ay l»e .also divided into the Old 
Saxon, the Low German of the middle ages, and the 
ino(h*rn Low (lermun. 'ITiu first of the''e thiee prevailed 
from the eighth to tlie eleventh century; the weond from 
the eleventh (u the sixteeiilh; the third is the spoken (but 
not the written) language o\er great part of the imitli 
(*f (h-rmany, and is itself subdivided many dialeets. 
The Frisian language is also a branch of Low Gennati, nml 
the English language Is a derivative fi'uni tliat. Flemish 
and Duteh are otln*r langnagos of this great group. Ki-eciit 
resear<'h lias quite disposed of the opinion formerly liel<l 
that the Low Gemian was a derivative of the High Ger¬ 
man, or rice verM, At all events it is not proved. All 
that can bo said is that the two are found indejumdently 
existing, and as wuhdy separated as they now an*, at Iho 
very earliest times of wliieh we have records. It seems 
possible, therefore, that tlrcy represent two distinct oft** 
shoots of the great Arian stock, t.akin/. place nt nearly tim 
same period of Us dcvelupmeiil, so tliat their difliureiiceH 
are slight as compared with those between other branches, 
ns the classic tongues, or the Celtic, &c. It is quite cer¬ 
tain tlint the Bcparatiou of the Teutonic races from the 
Aryan slock occurreti nfitr the separation of the Celtic; 
and fmther than this at present jthilfdogcrs cannot mnku 
any well-founded conjectiucs. 

A third form of German ia that only known to us by 
one rcHc, whi<‘h is at the same time tlio most ancient 
monument of German literature extant—tho translation of 
the Bible into the Gothic language by Bishop Ulphilos in 
3G0, This transl.atiou was tliat used by tho Goths iii 
their time of power, and exists in a MS. only a century 
after the date of tlic hisliop himself. It is not in a very 
perfect state, it i.strue, but it is one of the most interesting 
fragments of all literature. It was discovered in the abbey 
of Worden about 300 years ago. With tho gospels are 
portions of eominontaries and a few other fragments of tlio 
bishop. He was of the Arian school of Christians. Tho 
language, while closely allied to German, is yet most arti¬ 
ficial in structure. Indeed, Its great value lies in the 
points of resemblance it posscs-sca to Greek, thus clearly 
proving the connection of Teutonic and classical speech. 
I These points are, briefty—the possession of a dual and of 
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a middle voice; a lar^o voiict}* of inllexiuns and an abun- 
dance of radiuale; the coexistence of strong and weak 
inflexions in very complete forms; the absence of tenses in 
the verb, except the present and past; and the arrangement 
of the syntax. The language entirely died out in the nintii 

centurv. 

_ 0 

The reign of Charlemagne may be considered as the 
eumincnccment of Gonimn litcj'uturc, althougli there arc 
Buiiie fragments of translations from ccclesiasthtal books 
wlilch were probably mado prior to that epoch. After 
this reign, the Christian religion being established through¬ 
out all GLi'iiiuiiy, many fragments of the Bible and some 
cccleslosucal writings wore paraphrased from the Latin 
into the vulgar tongue. In the linm of Otto I. Archbishop 
Bruno founded a fainouK .seluxil in Kbln (Oologiic), and 
IJroswiiha, abbess of Gandcrsliciin, wrote in Latin cunicdies 
ill the style of Terence. Ah yet in literature and art 
nuthiiig but Roman models were followed. 

But with the Franconian emperors the national spirit 
sliowed itself in the dawn of a literature, aud the time of 
tlie succeeding dynasty, the emperors of the Swabian family 
of ITohenstaufcn, Is the golden age of tbe Gothic areiiitec- 
tnre and of the romantic or chivalrous jmetry of Germany. 
'J’lds poetry, beJng written in the Swabian dialect, which 
came into fashiou through the iiifiuenec of the reigning 
family, is generally call« d Ihi? Swabian. The poets of that 
period are Luouii under the name of Minnesingers, from 
the Old German word miune^ which signitic.-^ love. Fred¬ 
erick If. himself was a very renow'iicd truubmluur. Tlio 
subjects of the Minnc.siinger were cliiefly Clmvlc.s the Great, 
Arthur aud the Round Tubh*, &c., and their greatest poets 
were Wolfram von Eschcnbach, Gottfried von Strasburg, 
llartrom von der Aue, and Walthcr von der Vogeiw'eidc. 
Wandering bards told mon* purely German tales, and these 
lK‘ing put together and made roughly into an aitistic whole, 
produced those treasures of the middle ages, the epics of 
the Nibehingim-lied, Gudrun, &c., and the rough pungent 
satire of Kciuccke Fuchs (Reynard the Fox) and Tvll 
KulcnspicgeL 

To the next epoch belongs the comincmccmenl of the 
original dramatic literature of Germany, which is due to 
the Mfistersingers* school of Nuremberg. Before that pcruid 
the Germans were only acquainted with the so-called 
inystoncH or dramatized htblical stories, written and per- 
fonned for the most part in Latin. About the middle of 
the fifteenth century Hans Volz, n barber by profession, 
Rosenblut, and some othcrH introduced a kind of farce 
called “ Caniival riays.” 'riiey were all excelled by Hans 
Sachs, of Nuremberg, a shocin^er by profession, who lived 
from 1494 to 157G ; his works are full of wit and inven¬ 
tion, and next to the Spanish Lope de Vega, he is regarded 
as one of the most fertile of dramatic writers. Sachs did 
good service also to the cause of the Reformation hy Ills 
popular humour. The architecture, like the literature, is 
now renaissance in style. 

Many historical and allegorical poems were written dur¬ 
ing this period of the si.\teeuth century, and several ballads 
mid other metrical productions were rendered into prose, 
which may be considered as the commencement of the 
novel in Germany. The names of Luther, Zwingli, and 
Ulrich von Hutten, writers of the all-absorbing Reforma¬ 
tion, are, however, the great names, and constitute the 
literature of the epoch. Indeed, the Kefonnation of Luther 
gave an extraordinary impulso to the national literature of 
Germany, aud Luther himself contributed more thau any 
other man to the advancement of the Gorman language, 
which may be considered as having b(>on fixed liy his trans¬ 
lation of the Scriptures. Among tlio poets we may mention 
Luther himeelf, who eompoHcd many religious songs, Rudolph 
Weekerlin, Nicolai, Paul Flemming, Gcrhardt, and above 
all Opitz. 

Among the prose writers were the mystical authors, or 


the so-called thcosophists, who united the study of divinity 
and metaphyfaioa witli tlint of natural philosophy. The 
most celebrated are Paracelsus and Jocob Bulimc. The 
historical writers were not numerous; the best among them 
wiis Pufleudurf. In Kcicnco the iiaincN of Oosner, of the 
inventor of the uir-pump, Otto Gupricke, und of the great 
a.slron(»mcr .lohn Kepler, occupy a distinguished place. 

In consequence of the demoralizing efiVets of the Tliirty 
Ycai's’ War, when Germany w'as a prey to all tlie c%il8 in¬ 
separable from civil war, fostered hy foreign interference, 
its literature beeuine cither stagnant or very mueli degen¬ 
erated, and down ton late period of the cighteeiilh century 
was at u vciy low ebb. The higher classes aped tlio habits, 
language, and literature of A’^ersailles, and the lower ordcr.H 
forgot their own noble literature iind acquired a taste for 
the coarse camp songs inliodnced In'foreign iriercenarios, 
and the inmioral ruinunces borrowed from French and 
Italian sources. Gottsched roused the German nation from 
this languor by vigorous oublanghts. In 1707, Lessing, 
hy nn-Jins of a peri(»dical ilevoted to theatrical crilicihir'< 
wliicli he conducted, drew jiopular .attention to the state of 
the dr.nmntie art; und the holdue.^s and ncutcne.ss witlv 
which he attached the i)ie\alcut taste in tragedy were s<» 
successful tliut in a short time not only the tianslutions of 
French tragedies, but tlie German tragedies inoih-llcd after 
them, disappeared from the stage. He was tijo lirsl who 
spoke warmly of Sliakspcare, and paved tl)c way for hi^ 
appearance in (jeimany. Lessing has himself been the 
subject of niiicli criticism in Inter times; hut his plays of 
‘•Minna von Bamla’hn,” “Emilia Galotti,” and above all 
the inagnificiiit “Nathan Hie Wise,” were tiie starting- 
point of Gcjman dramatic literature. Lessing further 
created in the I^Kikthtn ” the philosoj)hi(!al criticism of 
art, us well as founding the drama; and all these variou.s 
services were perliaps echp.scd hy the new power which the 
language gained in his hands. In a less degree his con¬ 
temporaries the poets Wieland and Klopstock contributed 
to this grci^t woik; the latter was lung called (rather 
absurdly) the German Milton; and Coleridge and Words¬ 
worth as young men made a pilgrimage on purpose to sia* 
the venerable author of the “ Messiah ” in his old age. Not 
so the p]iilusu])luT Leibnitz, at the end of the previous 
century. Disdaining German as the vehicle for his thoughts 
he wrote in Latin and French. Not one single work of his 
voluininons literary baggage apjieared in his native tongue. 
His philo.sophy, thnngh not his unnatural behaviour to his 
motlicr tongue, w.as continued by Wolf. But both as phi¬ 
losopher and as writer I.«il>nitz was thrust aside by his 
succcs.sor, Immanuel Kant. In the “ Critique of pure Reason' 
(1781) Kant strncka new note in metaphysics. Philosophy 
was at once raised beyond the mere scholastic exercises of 
pedants, and became a living, growing force. In glovving 
eagerm s.s the best powers of Germany were lavished (some 
would say wasted) on the new •chool of thought thus 
inaugurated. Fichte, SebolUng, and Hegel followed in quick 
succession. (Schopenhauer, Schleicrmachcr, and Von Hart¬ 
mann are distinguished successors of tlicse three.) These 
men were Germans to the heart. In 1813 when the drums 
were beating to the last rally against Bonaparte, Firhto 
told his class of students that the lectures would bo •• re¬ 
sumed when the country was free,” and shouldering a 
musket marched off with the first regiment. Hegel linished 
bis gvctit work to the sound of the cannon in the great 
battle raging beyond the walls of Jena. At the same time 
scholarship was well forwarded by the artistic Winckdmann 
and by Hcync; and a combination of all the elements 
already named, poetry, philosophy, and classical scholarship, 
was represented by the Reeomplisbcd Herder. 

But the figure which towers aliovo all others, and indeed 
which dominates the entire intellect of Germany, is the 
colossal Goethe. His romantic and sentiraental “ Werther,^ 
his philosophic “ Wilhelm hlclstcr,*’ almost an epitome of life 
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in itself. Ills flawless lyrics. Ins grand cloKsical plays, such 
as “ Iphigcnie *’ or ** Tasso,” his poems, as “ Ilennann and 
Dorothea,” and his supreme efTurt of all, the Rausl,” in¬ 
comparable to anything in German lileratnre, and indeed 
in depth of moaning surpassing everything ever written, 
save by Shukspeare and Dante—what a stupendous col¬ 
lection of masterpieces they make up! 

As the leading object, of Goethe seems to have been to 
give his genius the fullest jiossiblo c‘xprc.ssion, he made 
himself master of every form, though lie proved gieutest 
in the dramatic. He was at the same time a warm friend 
to the theatre, and sumetinies laboured to comjdy with 
its wants os detenninrd by eu.stom and the taste of the 
day. The consequence of tliis Inis been, that there is a 
singular variety in the subjects and tieatmcnt of his plays. 

Meanwhile, shortly after the iirst appeamnee of Goetlic, 
a veiy vigorous effort had been made to bring Sliakspearo 
upon the German stage. His own criticism and full ac> 
count of “llainlot”is one of the most remarkable episodes 
in “ Wilhelm Meistcr.” The plays, however, had the. dis¬ 
advantage of appearing in cumbersome prose translations, 
and often in mere abstracts, with dlsflgnring alterations: 
the separate clmracters and situations had been to a certain 
degree hit, but by no means the B<>iibc of the coiiipusition. 

Under these circuinslances appeared Schiller, endowed 
with tlie qualities recpiisito for producing a strong effect on 
the multitude, as well as on llic minds of a higher cultivation. 
Though his genius was daring in the biglicsL degree, yet iu 
the works of Ins 3 'outli he was influenced by tlie models of 
Lessing, by the earlier productions of Goetlic, and by Shok- 
epeare, so far os ho could niulerstaud him williout an ac¬ 
quaintance with the original. At a later date he sought 
Us materials more completely from within. Uis Rubbers,” 
“Don Cai’los,” “ Wallenstein,” “Maria Stuart,” “Maid of 
Orleans,” “ Rrido of Messina,” and “ Willieliu Tell" form 
collectively a monument of dramatic skill. How much fur- 
tlier Schiller niight have carried 1 I 10 udvaiicemcnt of the 
German dnima it is diflienlt to estimate, as he attained 
with every fresh work a liiglier mastery in his art; but lie 
was carried off by au untimely death iu the full maturity 
of his mind. The close unbroken fiiendship between Goethe 
and Schiller is one of the tin<‘st episodes in the history of 
literature, too often a record of petty jealousy and ineiin 
rivalry. 

To those who can appreciate his ironii'al humour, which 
is as Imvd to fall in with fur many pcojile as the very 
similar work of Carlyle in later England, and to those who 
are not driven away by the intense difficulty of his literary 
style, Jean Paul Richter is one of the most delightful and 
suggestive writers who ever existed. His “ Flower-fruit- 
aud-thurn Pieces” (Blumon-fruclit-uiid-durii Stucke) are 
charming, when the author's manner is once mustered; and 
the thoughts on education iu the “ Levana” are among the 
most luminous of the Utter pedagogy.” 

In the present century Germany still must bo admitted 
to bold the foremost rank in literature in most departments 
except that of light comedy, for which wc must go to 
Franco, and that of natural science, iu w'hich she is excelled 
by England. The w'urs of Napoleon brought forth the 
soul-stirring strains of KOnicr and Arndt. Uhlaiid's ballads 
and romances and RUckert's oriental translations are ex¬ 
quisite productions. Laubo, Gutzkow, and i'Vciligratii are 
singers of later date and of less fire. Tlie finest ]ioct since 
Goetbe is, however, the curiously-mingled Heinrich Heiuu; 
never quite in earnest, never altogc^er cynical, always 
polished and charming, and origiutd in every syllable, lie 
presents his readers with an endless changeful succession 
of fascinating enigmas which d(» not pall. The number of 
musical settings to his famous l^'ries is portentous. Many 
songs are bononred by the separate melodics of Mimduls- 
Rohn, Schumann, Liszt, and Franz, each viewing the few 
lines of the poet from a different musical standpoint. 


As ill France and in England, so also in Germany the 
novel is, however, the form in which our century best 
expresses itself. The eoi'lier writers are the followers of 
Scluller s i-omanticiMn, the Seldegels, Tleck, and Novalis 
(llardeiibei'g), turning rather towards mediaeval subjects. 
More purely romantic were the delightful Do la Motto 
Fonqud, author of the exquisite “ Undine,” Chamissn, 
Rruntuno, the fantastic and mysterious Hoffmann, and 
Imnierman. The Cuuntess Ida Ilahn-Hahn, Auerbach, 
and Frcj'tiig iiro later novelists of the llvst rank. 

The special lilstuiy of several nations and countries has 
been treated in Gennauy wdth a degree of rescarc^, patient 
industry, and sound judgment, in which llte Germans have 
surpas.sed all the rest of their European contemporaries. 
To this class belong May lath’s “History of Austria” and 
that of Hungary. Lappenberg’s “History of England” 
w'.is among the first of great works on the historical sources 
of the JSaxoii period of our history. (Freeman’s researches 
have now restored the palm to England, however, in this 
department.) Especially are the Germans strong in musi¬ 
cal historian.s. Chrysauders Handel, Spittu’s Bach, John’s 
Mozart, rohl’s Haydn, Thayer’s Beethoven, &c., are moileU 
of hi.storic.*i1 hlngraphics. Nothing like them exists else¬ 
where. Wagner’s writings on musical subjects ai’e also 
wciglity, and have had Infiacitco enough to demand men- 
tinn in an account of German literature. Von Hammer 
has written a liistory of the Turks, foutid<‘d on Orieiilul 
authorities; Goijer, of Sweden; Kampen, of the I^w Coun¬ 
tries; Raumer, the history of the Hohenstuufen dynasty; 
Liiden, Mcnzol, and Piister, each a histoiy of the Germans; 
Voigt, a history of Prn.ssia; and Wilken, a history of the 
Crusade.s. Ranke’s “ liistory of the Popes;"Niebuhr’s new 
views of Rome, quite revolutionizing the liistory of that 
people; Mommsen’s magnificent “History of Romo;" Cur- 
tius* equally fine “History of Greece,” are all epoch-making 
books. SchlosRcr, Leo, Gervinus, Dahlmann, Uausser, Von 
Sybel, and Waltz are also distinguished historians. One 
cannot help a ]>atrialic pleasure, however, iu feeling that 
the greatest historical work of the century, and that, too, 
on Prussia’s great hero (Carlyle’s “Frederick the Great.*'), 
is tlio work of an Englishman. Translated into Gcnnan, 
and universally read, it is held as great a masterpiece in 
Ccruiaiiy ns in England. 

The Gormans have produced many valuable works on 
the history of the human mind, on the progressive civiliza¬ 
tion of the liuman race, and on tlie liistory of lltcratnro 
and art. Adcluug’s “ Essay on the Histoiy of the Civili¬ 
zation of Mankind ” is a work of considerable merit, but is 
surpassed by Herder’s “Ideas on the I'hUoBopby of the 
History of Mankind.” Jenist, Eiclihorn, Waltmao, Stapfer, 
Pulitz, Schueller, Meiiiurs, Buuterwek, l^Ieuscl, and Wachlor 
wi’otc also on similar subjects. The two Scblc^ls occupy a 
distinguished rank os critics. Ecclesiastical histoiy has 
engaged the pens of Moslieim, Sclirbkh, Tzchimer, Koander, 
Rhode, MUiitor, and others. The history of philosophy is 
treated in the oompeudinms of Eberiiard, Gurlitt, and 
Socher; and in the extensive works of Taxlemann, Ruble, 
Tcnncmann, and H. Hitter. Fischer wrote a history of 
natural philosophy; Gmelin, of chemistry; Iloyer, of the 
military science; ami Stttudlin, of the iUeological smeticcs* 
Tho “Histoiy of Medicine,” by Sprengcl, is probably 
superior in real merit to any other work of the kind. 

Geop'aphical science has been most successfully culti¬ 
vated m Germany, indeed it might bo said that Germany 
is its birthplace. Gcllaiius, Munnert, Ukert, Sprengel, 
Bischoff, and MUllcr were voluminous geographical wrib'TS, 
M^ern gcograpliy was for the first time treated on some¬ 
thing like a system by BUscliing, whose “ Universal Geo¬ 
graphy,” in ten parts (1754-92), was long considered a 
standard work. Tlic moat distinguished writer on theso 
subjects since BUacliing is Ritter, whose researches still 
lead German geographical science. 
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Geimany has also produced many emincut >vnit‘rH on ' 
«ycry brancli of jurisprudence, among whom are Eichborn, 
Hugo, Savigny, Tbibautt Cans, Feuerbuebf Konopoch, Mit* 
tormaier, PuebUf Vangerovr, and Klcinschrod. 

But numerous as have been tlio writers in other de])art< 
ments of literature iu Germany daring the present century, 
the tendency of tbo German mind lias of late years been 
chiefly directed to science, philosophy, and theology. The 
immense impetus ^ven to tlie taste for scientific inquiry by 
Humboldt's travels and observations, and by his Cosmos” 
And Views of Nature,” has been followed by tiic most pro¬ 
found resoarches in every branch of physical and natural 
Acionccf and by tlie uppe:u'ance of a multitude of records 
of travel by Germans in every part of the world. The 
astronomers Zach, Enckc, and Gauss, the compurativo 
anatomist Oken, the biologists Haeckel and Gegenbaur. 
the physicists llelmholts, Meyer, Bunsen, and Kirchhofi’, 
the chemists MUllcr and Liebig, ai'c leaders of the world. 
Philosophy has already been spoken of above. 

It is, however, in the domain of theology that Geimany 
has recently exercised such a marked infiuenc'e over the 
literature of Europe, more especially that of England. 
Among the writers on the coiuii‘rvntivc and orthodox side 
are the Catholic divines Jahn nnd Hug, and the Protestant 
writers Hengstenberg, Havernick, Kurtz, Guerike, Helitzrh, 
and Cospari; while on the otlicr side are Bertbold, I)e 
Wettc, Crednar, Rcuss, Stmuss, and the Tubingen school,” 
with Baur at its liead. The re^seurclies and criticisms of 
these and other writers have infused quite a new life into 
biblical inquiry. 

One science the Germans may he said to have invented, 
nnd that is philology, or the science of language Itself. This 
is due to the researches of Grimm (*' Deutsche Gram- 
mntik”), Bopp, Putt, Bcncck, Adehing, Lepsius, Buii- 
flcu, &c. GniMM's Law as to the dovelopment of Aryan 
iauguages is certainly entitled to rauk witli Darwins 
Natural Selection and Kirchbofl 's Spectroscope. It creaU'd 
A science where before all was conjecture and empiridsm. 
Wolf, E. 0. Muller, Hermann, Bueldi, nnd Bckkcr worthily 
advance the classical side of scbolareliip. 

GXaBlAN OCEAN. Sec Nourii Ska. 

OE&BIAN PASTS is a preparation used for feeding 
dnging birds, such as laiks, thrushes, and nightingales, 
iuid is made of the following ingredients:—Three eggs boiled 
hard, 2 lbs. of pcoso-mcal, ^ lb. of fre.sh butter or lard, ) lb. 
of sweet almonds, and 6 ounces of moist sugar, mixed with 
water and beaten into a paste, which is expos^ to the air 
and warmth till it is hard and dry. It will keep good fur 
many months if properly made, and is an excellent substi- 
tnte for the natmal food of singing birds. 

GERBCAK SILVER is an alloy composed of 100 
parts of copper, 60 of zinc, and 40 of nickel. It is larg(dy 
used in the arts, is very malleable, and takes a higli polish. 
Almost the only use made of nickel is iu the preparation 
•of this substance. 

GERMAN SI X T H . As was said in the article 
Fiusmcu Sixth, these special names fur certain varieties 
or inversions of the chord of the Auguieuted Sixth are 
rapidly becoming obsolete, which renders it porhapH the 
more necessary to explain their meaning here. The Ger¬ 
man Sixth is when the uiiiior ninth of the dominant 
forms the boss of the chord, the remaining notes being, in 
the order of their occurrence from the bass, the keynote (in 
the character of sevcntli to the supertonic), tlio minor ninth 
of the snpcrtODic, and the major third of the same. The 
chord presents the following ftppeur.ancc iu the key of C: 



GBRMAN'DBR (Tcuorium) is a j^nus of plants 
iwlonging to the order Lauiatje. Ttucrium ^covudonia 


(wood germander or sage) Is a native of Europe in woody 
hilly situations, where the soil is dry and stony. It is not 
an uncommon plant in Great Britaiin Its smell and taste 
very much resemble the hop. In Jersey, wher<* it is called 
nrobroisc, the inhabitants use U as a substitute for hops in 
tlieir beer; and by some persons the bitter given by tho 
germander is preferred to that of tho hop. Teuenum *S'cor- 
dium (water germander) is a rare plant in Britain. Its fresk 
leaves are very bitter and rather pungent, having a smell 
similar to gaj'lic. Te.ucrium Chanuedrt/t (yrnW or common 
gennaiidcrj, a native of Europe and some parts of Asia, on 
walks and rucks and dry places, is only rarely luiind in 
Great Britain. Tiufcrium Manim (cat-tliymc) belongs to 
the region of tho Mediterranean. The leaves emit when 
rubbed a strong aromatic smell, wliich excites sneezing, 
and on this account it has been used medicinally. In this 
genus the calyx is tabular, fivc-tuutlied, sometimes slightly 
two-lippeck The tube of the corolla is sborler than tlie 
calyx \ the upper lip is shtwt, tho lower is much longer and 
spreading. The four staniens project beyond the corolla. 

GERUAN'ICUS C^AR wjis a nephew of tho 
Emperor Tiberius. ITo was the sun of Nero Claudius 
Drusus the Younger, brother of Tiberius, by Aulouia, tho 
daughter <if Mark Antony. Gennaniens was burn n.c. 15. 
He was adopted by Tiberius during the lifetime of Augustus. 
ITe not only filled tho great offices of state with credit, and 
during all his life wrote poetically and with elegance; hut 
ho was personally beloved by tho common peophs especially 
by tho army, to whom the austere severity of Tiberius was 
fur less welcome. Ou the d<‘atb of Augustus, A.i>. 14, the 
army of Germany, wbieli Germanicus commanded at the 
time, broke out into mutiny mid offered to elect him em¬ 
peror, an offer which he nobly refused. He continued the 
camjmign he had begun against the Germans, and brought 
it to u very SAtisfuctory eunclusiou; among other feats 
succeeding in giving honourable burial to tho bones of the 
legions which Varus had some years before so wantonly 
Bocriru ed before the patriotic onslaught of Arminius. At 
Inst the Germ.aii chieftain made the country unsafe for 
Germanicus also, and he withdrew his army sivfely after 
Borne considerable danger, carrying prisoner Thusnilda, the 
wife of Arminius, iu triumph to Rome. Backed by a ficct 
of 1000 vessels G(‘nnanicus returned to tlie attack of his 
noble foe, who by the w.ay had le.irut bis generalship wdiilo 
serving as a young man in the Roman onnies, and fought 
two great battles in North Gonnany. His arms were now 
so victorious that Germany bade fair to become a second 
Gaul in the bauds of the Romans. Tho Emperor Tiberius, 
who had never forgiven tiic demonstration of two years 
before, became alarmed at this new Ctesur, who carried all 
before him and was adored by his troops; and fearing lest 
his nephew might supplant liim he suddenly recalled Ger- 
mnnicus to Rome, a.u. 17. Germany was in this way lost 
to Home for ever, just os the cup was at her very lips. 
Germanicus mairicil the noble Aj^pplna, model of a ^nnan 
matron, nnd with her went obediently to his new command 
in the East. Cnieus Tiso, governor of Syria, was secretly 
in close communication with Tiberius, and had orders to 
thwart Gcrmaiiieiis in every way. Nevertheless brilliant 
success awaited him, Armenia was tranquillized, and Egypt 
was in course of settlement when the prince fell a vietlia 
at Kpidaplinic to a sudden illness (a.d. 19). Among the 
ancients the belief was practically universal that J'iso, 
having failed in all his designs, had received orders from 
Rome to poison tho people's favourite. To save himself 
the emperor was obliged (whether hypocritically or sin¬ 
cerely) to profi'ss horror at Piso's crime, and issued orders 
for bis immediate execution. Agrippina boro him nine 
children, among thorn Caius (Caligula), the eucccasor of 
Tiberius in tlie empire, and the infamous Agrippina the 
Younger, mother of the still more infamous Nero, the last 
emperor of (he Coisais* 
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GERMANS, ST. 

GERMANS, ST., a market-town of Jinplainl, in the ! areas, and of llic Reiehslaiid of ElBass-l4othringen, 
county of Cornwall, wtuated on tho River Tidi, which j returned at the two census enumerations taken 1st Decem- 
imites with tho Lvnhor, fomiiii" tlio St. tiurmnns River, her, 1875, and Ist December, 1880:— 
on the Honthern coast. It is 0 miles west of IMyinouth, 
and 25fi from liondon by the Great*western Railway. It 
is bitiiatod on tho slope <if a tf»lernh!y Iiigli hill, wliieh ribCS 
<m tlio ntjrtU side of it. The inliabitauta of tho pnii.sh 
Uerive their chief supjiort fro)n ngricullnre and fishing. 

St. Germans was at a remote perifjd the scat of a bishopric, 

VInch was afterwards united with that of Cmliton, and 
from this iwion arose the see of Exeter. TIktc w.as a 
Jiiiory here, whieb was BUp))resM'd in the reign of I!enrj'\ III. 

The conventual church, now used us tlie parish church, was 
formerly mneh more extensive. Tho church now con¬ 
sists of a nave ami two aisles. Tlie urclntecliire is chielly 
Norman. St. (MTiimns was formeily u parlianicnhiry 
borough, but wns disfranchised by the Ucforiu liiirof 1832. 

The 7 »opuhition in iKhl was 2301. 

GERMANY i.s tlie English luiine for tlie country called 
hv its own inhuliitunts ! iLU,ti«'lilan<(, and hv tlie Ercnch 
I'Alhmntfue. We fonneily used the word Dutch as synony¬ 
mous witli Tentonie, but it has now for oeiituries hoi-n 
limited to wh.at ^lJO’lld propeily be c/illed the l.ow-Duleli 
division of the lJutch ]»roplc, and to only one nnlioii of th.'it 
division, namely, tliat inliubiting Holland. rUit! THntsvh 
and lloch DtuUcU are div isious clearly rccogni/:dde in every 
way, the Ix)W Dutvh living charaetviistieallv diHvicmt from 
the High Duteli in tlieimiin features of tlieir eouiitry, their 
race, tlieir hingnngc, and tlieir iiiniiner.s and institutions. 

Eugiisliincii are how Dnleh by oiigin. Roth divisions are 
purely Tcutuniv. and the whole eeiitre of Europe is livid 
by tliosc kindred rave.s, with the one exception of tin* aiis- 
tocraey of Hungary, the Magyars, wlio are .a 'luranian 
race, kinsmen of tho Tuiks. Of tin* titles given to the 
country their own name, Dutch (7%coZ*xc\ means “the 
people;” 6Vivao«, the name given by tlie Romans, comes 
from the tiilie of the Germani (who were not. 'I'vutons at 
all, but Celts, though the RomuiiK knew no better); and 
VAUcmatfuc^ the Fn'i i-h title, is from the n.ame of another 
tribe, this time truly Teutonic, the Alemanni. Tin* Alo- 
tnaiiui were, in fact, rather a group of tribes than a singlo 
tribe, and in the tlnrd century ludd all the country between 
the Daiiubo and the Main, whence they so harried the 
){utnuns that their name cuino to stand for lliu entire At the census of 1880 the number of males was 
race. 22,185,4-33, and the number of females 23,048,028, being 

Area and Population .—Gvmiany occupies the whole of an excess of 8(>«1,195 females over males in the total 
the centre of Europe except Hohemia and Russian Roland, population uf the empire. 

It extends fr<un 5” 50' to 22*^ 50' E. lon„ and from *17® 17' The average density of the population is 213 per square 
to 5,1® 55' N. lat.; its extreme points being rcspcelividy, mile; excluding Hamburg it is greatc.st in Saxony, where 
west, Wuldfeuclit, a village 22 miles N.N.W. of Aix-la- it reaches 438 per squaie mile, and least in Mecklouburg- 
Chapelle, and also tin* westernmost corner of I/)thringen Strelitz, where it is 100 per square mile. Of the total 
(liOrraine); cast, the vill.age of Schirwindt, 80 miles population 41*4 per cent, live in towns of 2000 inbabitautB 
W.S.W. of Tilsit in East Ib us.sia; soutli, tStillach, at tho and above, and the remainder in rural communes, 
source of the river Iller in .Swnhia; and north, Niinmer- The population of GeiTnany was 23,103,211 in 1816, 
salt, 14 miies N. of Men' l in East Rrus.sia. Or we may at tlie end of tho wars against France, and thirty years 
say it extends from the Kms and the Rhine (except tho after, in 1837, it had risen to 30,010,711, representing 
lowest portions) to Inc iTnsmi and the lower Niemcn, and an average annual increase of ncoily IJ per cent. At 
fi'oni tho Alps and the Erz Mountains (Saxon Switzerland) the census of 18>58 the population of Gemiany was found 
to the North Sea and tlie Baltic. From cast to wc.st it to he 35,334,588, showing an average annual increase of 
bears much the s.'ime character, but it has a tbrcefuld little more than } per cent.; while the return uf the census 
aN])ect from south to north. Beginning amid the wildest of 1867, the last preeeding tlie late war against France, 
mountain scenery, it has more to tho north a pleasantly gave a total uf 38,435,326 souls, amounting to an average 
Itilly district, while tho main portion (the northernmost) annual increase of ^ per cent. From the census of 1867 
is part of the great European plain; rather mirrower to to that of 1871, tho war intervening, the increase w’aa only 
the west, where Mindcu marks its southern boundary, than at the rate of 0*58 per annum; but from 1871 to 1876 it 
to the east, where it takes in almost all Saxony. The rose to 1*01 per ceut per annum; and from 1875 to 1880 
watershed of the Danube slopes westward, the rest of Ger- to 1*14 per cent 

in.'iny slopes north; and the groat rivera, the Rhine, Ems, The bulk of the Germ.an population is Teutonic, but in 
Wchor, Elbe, Oder, V’istula, and Niomen, all flow into tho the rrussinn provinces of Posen, Silesia, West and East 
northern seas. Prussia, are 2,454,000 Slavs (Poles); who, with 2,800,000 

The following tabic gives the area and population of Widlonns and French, 150,000 Lithuanians, 140,000 
the twenty-five states of Germany in the order of their Danes, and about the same number of Wends, Moravians, 


Aiva, Population, Population, 
States of the Empire. English lat Decern- Ist Deoeni- 

wi. miles. ber, 1875 her, 1880. 


1. Prussi.a, • • 

2. Bavaria, • • 

3. Wurtemberg, . 

4. Saxony, . . 

5. Baden,. . • 

6. Mecklenburg- 

Schwerin, .) 

7. Hesse, . • . 

8. Oldenburg, 

0. Brunswick, 

10. Saxo-Weimar, 

11. Mecklenburg-\ 

Strelitz, . i 

12. Saxo-Meiningeii, 
l.'l. Anhalt, . , 

14. Saxe-Goburg, 

15. S.ixe-Alteiiburg, 

16. Waldeck, , . 

17. Lippe, . . . 

J 8. Sehwarz - Ru- \ 
dulstadt, ./ 
1 n. Schwarz-Soii- \ 
dershausen, / 
20, Rcuss-Sehleiz, 
2t. Schaumburg- ) 

' Lippe, . .) 

22. Ueusa-Greiz, . 
2.3. Hamburg, . . 

24. LUbeck, . . 

25. Bremen, . • 
Elsass-l^oth- ^ 


nugen, 


137,066 25,742,404 

29,232 6,022,300 

7,676 1,881,606 

6,777 2,760,686 

6,851 1,607,179 

4,834 553,785 

2,866 884,218 

2,417 810,814 

1,526 827,403 

1,421 292,033 

907 95,673 

933 194,494 

869 213,565 

816 182,599 

609 145,844 

466 54,743 

415 112,452 

840 76,076 

318 67,480 

297 92,875 

212 83,133 

148 46,985 

148 888,618 

127 66,912 

98 142,200 

6,580 1,631,804 


27,279,111 

6,284,778 

1,971,113 

2,972,805 

1,^0,254 

I 677,055 

9.36,340 

837,478 

349,:R57 

309,577 

100,269 

207,075 

232,502 

194,716 

155,(136 

56,522 

120,246 

80,296 

71,107 

101,330 

35,374 

60,782 

453,869 

63,571 

156,723 

1,666,670 


Total, 


212,083 42,727,360 46,234,061 
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and Bobemiana, make up 8^205,000 non-Germanic inhabit¬ 
ants—7 per cent, of the total population, 

Tlie preponderance of the k-adin;; state of the einpiic is 
v <']7 remarkable, the population of Prussia amounting to 
M^00,000 ont of the 45,000,000. In other words, the 
population of Prussia exceeds the postulation of all tho 
otiicr German states added together by 9,000,000. It is 
undoubtedly this circuinstanco whicli gives stability to tlie 
empire. Prussia so outweiglts all tho other states together 
by her immensely large population, her greater wealth, hur 
unity, and her higher organization, that resistance on their 
port wo^ld he certain to be hopeless, except they were 
supported by a coalition such os tliat against wlilidi 
Frederick the Great had to contend at the beginning of 
the Seven Years’ War, 

Tho following table shows the number and density of 
the population of Germany when compared with that of 
other countries;— 




Area in si], 
kiluu). 

Number 
'll liilinhU 


Population. 

tantri to 
eacli St]. 




kiluin. 

Oenuany, ... 

•15,2;u,001 

540,522 

K3-7 

Austria-Hungary,. 

37,825,889 

024,239 

GO-7 

Italy,. . . . 

28,452,031) 

290,305 

90-0 

Frniic’e, .... 

37,321,180 

528,572 

70*0 

The United Kingdom, 

35,240,502 

314,951 

111-9 

The United Stutes^^ 
of America, • .) 

50,152,800 

7,598,389 

C-6 


CongtUvtion and The present empire of 

Germany is composed of tho following twenty-six states:— 


States of tho Euiptro, 

Nuuilter of 
mi-tiiliers in 
iiuiidcsratii. 

Number of 
deputlos ill 
Reichstag. 

Kingdom of Prussia, .... 

17 

236 

Bavaria, .... 

6 

48 

“ WUrtemberg,. . . 

4 

17 

“ Saxony, .... 

4 

23 

Grand-duchy of Biiden, . . . 

“ Mecklenburg- 

3 

14 



Schwerin,. . 

2 

6 

Hesse, . 

a 

9 

“ Oldenburg, , , 

1 

8 

“ Saxo-Weiinnr, . 

1 

3 

“ Mecklenburg- 



Strelitz, • . 

1 

1 

Duchy of Brunswick, . . • • 

2 

3 

Saxc-Meiningen, • . 

1 

2 

Anhalt,. 

1 

2 

Saxe-Coburg-Gotha, . 

1 

2 

“ Saxe-Altenburg, , . 

1 

1 

Principality of Waldeck, . , , 

1 

1 

Lippc-Detiiiold, . 

1 

1 

“ Schwarzburg- 



Kndoktadt,. . 

1 

1 

** Schwarsbtwg- 



Sondersbausen, 

1 

1 

“ Reuss-Sohloiz, 

1 

1 

Schaumburg-ldppe, 

1 

1 

Retiss-Groiz, . , 

1 

1 

Free town of Hamburg, • • . 

1 

8 

“ LUbeck, .... 

1 

1 

“ “ Bremen, .... 

Beichslond of Elsass-Lotbringen, 

1 

1 

4 

15 

Total,. 

02 

897 


The Bandesrath represents tho individual states of Ger¬ 
many, and tho Reichstag the German nation. The members 
of tlio Bundesrath are appointed by the governments of 
the individual states for racli session, while the inembeiii 
of the Reiclistag are elected by universal suOrugu and 
ballot for tlio term of three years. 

The jnesent constitution dales from the terminatiou 
of IIjo Franco-Cennaii War of 1870-71, the position of 
Klsoss-I^thringt'n (Alsace-I.orraine) dating from 1874. 
Its separation from France took place in May, 1871, I'he 
invitation to bcroino cinporor over all Germany, except 
Austria, w';is oflered to tlje King of Prussia at Versailles, 
j 17th l)oeember, 1H70, and his acceptaneo and procluma- 
tiiin were given «t the same i»lace on 18Hi January, 1871. 
Tluj settUunent of the constilutiou was not long delayed. 
Its dole is Hdli Apul, 1871. It has made Germany 
stronger than ever ^he bus been feiuee tho days of Otto the 
Gieut and ileury 111. By its terms, all the states of 
Germany “ form an eternal union for the protection of the 
ronfedcration anil tlu! care of the welfare of the German 
])eople.” 'i'he supreme direction of the military and ])olili- 
cal alVairs of the empin* is vested in the King of Prussia, 
w ho, as such, hears tho title of JJpuUchcr Kaiser. Accord¬ 
ing to article oli’ven (>i the constitution, “the kaiser repre¬ 
sents the einpiie iuteriMtionally,” and can declare war, if 
defensive, and make j)eaee, as well as enter into treaties 
with other nations, and ap])oint and receive amhussadors. 
To deelaid war, if not inerelv defensive, the kaiser must 
h.iV4‘ tlic consent of tln» BundesrutI), or Federal Council, 
in wliich body, lo<retiMT with tho Reichstag, or ])i«‘t of the 
lieahn, arc vested tho legislative functions of the empire. 
Both the Buialesralh and tin; Reiehsing meet in annual 
session, convoked by tin* kaiser. Tlio kuiser has the right 
to prorogue and diNSolve the Reichstag, but tljc prorogation 
must not oxeeid sixty days; while in case of dissolution 
new elections have to take place witliiu sixty days, and a 
new session has to open within ninety days. All laws of 
the empire must receive tho votea of an absolute majority 
of the Bundesrath and the Reichstag. Thu Bundesrath is 
presided over by the rcU'liskanzh-Vy or cliaucellur of tho 
empire, appuiuled by the kaiser, but the president of the 
Reichstag is elected by the deputies. The payment of any 
s.d.iry, or compensatinn for expenses, to the deputies is 
forbidden by article thirty-two of the constitution. 

Tin; laws of tlie empire passed by tho Bundesrath and 
the Reichstag, to take cfli-ct, must receive the assent of the 
kaiser, and bu counterbigiied whuu promulgated by the 
ehniirellur of tho ciiipirc. Tho latter, in his capadty aa 
president of tho Bundesrath, has the right to be present 
at the deliberations of tlio Reichstag. But tho chancellor 
and other oflicers of tlio executive are not responsible for 
llieir actions either to the Federal Council or the Diet of 
the Realm, but only to the emperor. 

Acting uudur tho directiuu of the ehanecllor of tho 
empire, the Bundesrath, in addition to its legislative 
functions, represents also a supreme administrative and 
consultative board. It prepares bills, and issues suck 
suppleiiieiitary provusiuns as may be required to iusuve the 
enforcement of the federal laws. The belter to superintend 
tlm admluistrativo business of the empire, the Bundesrath 
divides iUclf into eight standing committees, respectively 
for army and naval matters; tariff, excise, and taxes; trade 
and commerce; rniiwavs, posts, and telegiaphs; civil and 
criminal law; and knaneml accounts and foreign affairs. 
Each cuimnittcc con&ist.s of representatives of at least four 
states of tho empire; but tho foreign affairs’ coTumittce 
includes only tho representatives of the kingdoms of Piiissia, 
Bavaria, Saxony, and WUrtemberg. 

Jieveuue and JCxjmnditure. —The common expendituro 
of the empire is defrayed, according to article seventy of 
the constitution, fnnn the reveunes arising from customs, 
certain branehes ot excise, and the profits of the posts and 
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teU-j^ruplis. Should the receipts from these various sources 
of iucomo uot be snfficicDt to cover the expenditure^ the 
individual states of Germany may be assessed to make up 
the deficit f each state being made contributory iu proportion 
to its population. 

The question of biennial budgets, which had been long 
pending between the goTcrnmout and the Reichstag, resulted 
in a victory for the former in 1883. The tot^ nwenue 
■and expenditoro for lS84>8/> were each estimated at 
X2!),fi40,9G7. Of the expenditure X17,000,000 w'as for 
the army. Tlio chief source of revenue i.s customs and 
excise, which yield together about X 18,000,000 per annum. 
The year 1870 was tlie hrsL in w'hich tbo imperial accounts 
were ke])t in the new money dcnomlmition, the mark, a 
coin of the cxchaugeable value of Is. British money. In 
Addition to tlra common outlay, there arc the budgets of 
the various states, which may l)o set down as aitogether 
about twice the sum of the imperi.al budget. 

At tiic end of 1870 the Confederation had contracted a 
public debt of 220,000,000 thalers, or X33,000,000, in¬ 
curred for extraordinary expenditure on account of tlie 
army aud navy, uot provided for in the budget. By tiic 
addition of other loans, the total liabilities of the Oennau 
Ein])ire uinonntcd to 840,000,000 tlmlers, nr Xo 1,000,000, 
at the end of 1871. The whole of these liabilities were 
met in 1878 from the indemnity exacted from France, so 
that the establishmciit o' iho German Empire presents tlie 
rare instance of an immense political reform uccvomplhhed 
not only without uiiy additional burden being imposed upon 
the people, but actually removing that wliicli previously 
existed. A public debt has, however, since beeu created, 
and now amounts to X20,00(),000. 

The sums received from France as war indemnity under 
treaty of 26Ui Februaiy, 1871, were pljiccd to a separate 
account. The whole total was rccchcd by the end of 
September, 1873, and amounted to 1,488,500,000 Ihulers, 
•cir nearly X220,000,000, This included, j)e8idcs the treaty 
indemuity, war contributions levied in some of the French 
departments, a sum of XC,000,000 from runs, and interest 
Nearly 87,000,000 thalers were paid to France for tlic Klsass- 
Lothriugen railways, 42,000,000 tliulcrs to private persona 
and corporations in Germany aud Elsoss fur damages and 
expenses daring the war, 24,000,000 tlialers for railway 
repairs and stock, chiefly in Elsass-Lothringen. A sum of 
:240,000,000 thalers was set apart for invalid pensions, 
tin addition to an invalid fund of 27,000,000 thalers. The 
Rctchsland fortresses absorbed 40,000,000 thalers; new 
military and naval matcidal, 28,000,000 thalers; exUu 
expenses of war occupation, 20,000,000 thalers; reimburse¬ 
ment to custom-housu depai'tment, 20,000,000 thalers; 
endowments to generals, 4,000,000 thalers; purchase of 
gold for new coinage, 25,000,000 thalers; war reserve 
fund, 40,000,000 thalers. After Bupjdying the imperial 
treasary with working capital and rc-cquipping some special 
branches of the milieu'y service, the remainder was dis¬ 
tributed among the various states. 

Army and Navy ,—By the constitution of ICth Apiil, 
1871, the Prussian obligation to seno in the army is 
extended to the whole empire, it being cii.‘ictcd by article 
fifty-seven, that “every German is liable to servo— 
we/irp^ichtiy —and no bubstitutlon is allowed.** By the 
Army Bill tbo Prussian military legislation is applied to 
all tbo states of the empire, 'i'lie average annual number 
of young men actually drawn for the ordinary eoiiditioiis 
of service in the army is 1 GO,OUU, besides 5000 who enter 
as volunteers for one year, and 5000 for tlio marine. 'J'ho 
superior importance of tlio army as compared with the 
navy is significantly shown by their relative cost, tliat of 
the army being X16,000,000, and of the navy only 
X2,000,000 per annum. 

The sixty-third article of the coustitution of 1871 enacts 
^ the whole of the land forces of tlic empire shall foiui a 


united army, in war aud peace, under the orders of the 
kaiser." Tlio sovereigns of the principal states have the 
right to select the lower grades of officers; aud the King 
of Bav.aria reserved to himself tlie special privilege of 
superintending the general administration of that portion 
of the German anny raised within his dominions. But 
the approval of the kaiser must bo obtained to all appoint¬ 
ments, and nothing affecting the superior direction of the 
troops of any state of the empire can bo done without his 
consent. It is enacted by article sixty-four of the consti¬ 
tution of 1871 that “all Gemian troops art* bound to obey 
unconditionally the orders of tiio kmscr, and mi^t swear 
accordingly the oath of fidelity." 

Tlio union of tlie North German and South German 
contingents, and the extension of the Prnssian landwehr 
system to South Germany, make the German army the 
most numerous, as it is the best organized, that the world 
has (jver bmu. 

The following table shows the strength and organization 
of the imperial army on the peace-footing in ] 884 


reace-foutiTig. 

Ollic^rH. 

JtAnX 
and File. 

llorseB. 

Guns. 

Infantry, 161 rogts., 

9,.529 

27S.H22 



Jilger, 20 battalions, 

424 

11,120 

— 

— 

Landwehr Depots,\ 

3“6 

4 764 



275 batlalums, ./ 

V V 




Total infantry, . . 

10,279 

294,706 



Cavalry, !)8 regfcs., . 

2,858 

61,699 

62,550 


Field ‘’Artillery, 37) 

1,801 

84,817 

16,501 



regiments, . . .) 






Fortress Artillery, 14 ^ 





1,874 

regiments and 8 y 

729 

16,349 

— 



battalions, . . .) 




, 


Engineers, 20 bat-'l 





talions, including > 

406 

10,840 

— 


1 railway battalion,/ 





Tnun, 18 battalions, 

200 

4,905 

2,457 

MM 

Staff division,. . . 

2,032 

4 



Special services. . • 

318 

954 


— 

Total, , . . 

18,118 

427,274 

81,598 

1,374 


There are in addition 8847 military and veterinary 
Burgeous, gunsmiths, paymasters, &c., making the total 
force of the German army in peace 448,289 officers and 
men. The war strength of the anny is more than treble 
this number, being raised to 85,400 officers, 1,500,000 
men, 312,000 horses, and 2500 guns. The railway and 
telegraph service alone, in war, numbers 1288 officers, 
7000 men, and 5400 horses. If to these numbers we add 
the Eandsturm aud the oue-ycor volunteers, the total war 
strength of trained soldiers would be about 2,650,000. 

The mass of soldiers thus raised is divided into com¬ 
panies, battalions, regiments, and corps d*arm^ The 
strength of on ordinary battalion in peace is 544 men, 
raised in war to 1002 by calling in part of the reserves; 
it is divided into four companies, each of which in war 
consists of 250 men. Excepted from this general rule are 
the battalions of the guards and tlio regiments in garrison 
in tlie Roichslund of Elsass-Lothringen, the strength of 
which on the peace footing is 686 men. Paring peace 
each regiment of infantry consists of tlireo battalions; each 
brigade, of two regiments; each infantry division, of two 
brigades, to which, under the command of the divisional 
general, four squadrons of cavalry, four batteries of aitillery, 
each of six gims, and either a battalion of riflemen or a 
battalion of pioneers are attached. The corps d*arindo is 
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considered a bnit which is independent in itself, and in> 
eludes not only troops of all three arms, but a portion of 
all the stores and appliances which are required by a whole 
army. Each corps d'arm<Se consists of two divisions of 
infantry, a cavalry division of four regiments, with two 
liorso^artillery batteries attached, besides the two cavalry 
1 ‘cgiincnts attached to the infant^ divisions, and a reserve 
of artillery of six field batteries and one mounted battery. 
There is, moreover, attached to each corps d'anneo one 
battalion of pioneers and one of military train. 

The corps d'annee are locally distributed throughout the 
ompire-jncuarchy, with the exception of the corps of the 
guards. There arc (besides the Trussian corps of the 
guards) seventeen corps d'armde, tlio first eleven of which 
are named after Prussian provinces, and the remahiing sIk 
« fter states of the empire. They arc;—1, PiiiHsia; 2, 
Pomerania; 3, Bruudeuburg; 4, Saxony; fi, Posen; G, 
Silesia; 7, Westplialia; 8, Riilnchmd; 3, Schleswtg-Hol- 
htcin; 10, Hanover; II, IIcssc-Nassan; 12, Saxony; 13, 
WUrtcnibcrg; 14, Baden; 15, Elsass'Lothriugen; 16 and 
17, Bavaria. 

Since the Frauco-Gcniian War the fortress system of 
Germany has been entirely remodelled, a number of old 
fortided places deemed useless have been abolished, many 
new ones erected, and otliers cuhirgi'd. There arc now | 
ficvcatccn fortified places of the first class, and twenty- 
six other fortresses. 

To show the completeness wdih which everything con- 
Rccled with the army is attended to 'in Germany, it may 
be stated that a complete railway st'n'ieo is provided, tiie 
men belonging to which ore qualified both for the construc¬ 
tion of railways and for driving trains, tScc. In order to 
qualify the men thoroughly for their duties, pai t of one of 
the Prussian lines is always cnlircly worked by these rail¬ 
way battalions. 

In order to bo prepared for any emergency, a war fund 
<JirUg»chatz) of 120,00(h000 inaiks, or X6,000,000, j 
baa been sot aside, and is not to bo touched under any eir- | 
cumstauecs, except at the outbreak of war. A similar 
fund had long existed in Prussia, nnd was found of gicat 
fiundee at the commencement of the war with France in 
1870. 

The formation of a German navy, due to’tho initiative 
of Prussia, dates from 1848, and rapid progress has been 
niodo in it dunng tlio last few years. In 1884 the navy 
consisted of twenty-four ironclads, seven frigates, six 
despatch boats, eleven gunboats, and four snlliug vessels. 
After the war of 1870-71 it was proposed that the force 
should bo at ouce very largely iucrc:iscd, but the proposal 
was objected to by the government, who contended that 
being so strong by land Germany must bo content to be n 
second-rate naval power. When the proposed construc¬ 
tions were realized, she would bo in a position to carry on 
ofTonsive operations against any mantimo power, with tlio 
exception of tho three or four leading navies of the world. 
The number of ironclads is increasing; they are among 
the roost powerful of any nu^y in the world, and iu 
a naval engagement would prove extremely formidable. 
Great reliance, especially for defensive purposes, is placed 
upon the torp^o syKtoin. 

The sailors for the German navy arc drawn from the 
seafaring population in the same manner as the army is 
from the inland population, tho term of scrvico being fur 
tlirce years. There arc four classes. The first class, from 
which tho petty officers are found, comes from a naval 
achool, the pupils of which enter as boys, and are taught 
acamanship in youth. The term of service of tliis class is 
twelve years, after which they are provided for in various 
capacities iu the civil services of the ci-owii. Young men 
from the inland districts are allowed to acquit themselves 
<»f their military liabilities by a four years' service on board 
ehip. Germany has four naval ports—Kiel, Dantzig, and 


Stralsund on the Baltic, and Wilhehnshaven in tlie Buy of 
Jahde, on the North Soo. 

llaligion and Education ,—German Empire, accord¬ 
ing to tho last census, oomprisos 28,300,000 ProtostanU, 
16,200,000 Roman CathoUcs, 100,000 of various other 
Christian seels, and 560,000 Jews. In North Germany 
about 70 per cent, of the population are Protestants and 
26 per cent. Roman Catholics; while in South Germany, 
on the other hand, over 70 per cent of the inliabltants are 
Roman Catholics. 

Education is inoro generally diffused throughout Ger¬ 
many than in any otlier part of Europe, and is piximoted 
with great earnestness and devotion. There arc twenty- 
one universities, of which fourteen ore ]*rotestant, and 
iiiiiumcrable special aud general schools, at tlio latter of 
which tho alletidance of chihli'cn Ls made compulsory for 
at least fom* or five years by nearly nil the stales of the 
confederation; hence the proportion of persons w'lio cannot 
at least read and write is exceedingly small. 

General Condition of the People ,—German workmen 
almost all possess more or less cnlture and instruction. 
And in respect of educational Advantages, especially of a 
teclmicul kiud, their interest is promoted in every way. 
Schools are provided by government botli for children and 
for workmen; those for the latter arc, of course, so con¬ 
stituted as to advance the different industries, whether 
scientific or aitistic. There is iiardly any class of indus- 
trial art which is nut pursued in Germany—linen, silk, 
and cotton factories, mines, iron and coal works, puttorics, 
the manufacture of anns, watches, locks, jewelry, agate 
cutting, &C. 

The hours of labour are very long, often eleven exclu¬ 
sive of meals. Jacobi states tliat they reach tliirtcen und 
sixtccu liours per diem in certain manufactories. The 
short hours and school attendance compulsory on all young 
persons in Prussia indirectly counteract, or at least limit, 
the injurious effect of this; but it nevertbeless remains as 
a bad feature in tho condition of the working classes iu 
Germany. Tho food piincipally consumed by the working 
people consists of rye-bread, ilumplings, sausage, soups, 
cabbages (of which there is a great variety), pork, veal, 
mutton, porridge, and beer and coffee in large qnantities. 
A considerable amount of corn brandy is also drunk; it ia 
very cheap, but bad and fiery. If, however, the Eng¬ 
lishman's food costs twice os much as the German's from 
the quantity nnd the quality of the meat which he insisto 
on having, os well as lus wasteful mode of dressing it, the 
German, in point of the fi*equency of his meals and tho 
quantity euten, distances every nation in Europe. The 
dietary given for the ordinary Saxon artisan in towns com¬ 
prises a repast every three hours, nnd is as follows:—Six 
a.m., three cups of coffee with white bread; nine a.tn., 
more bread, butler, cbeesc, and brandy; twelve, soup, with 
meat and vegetables in it, und beer; four p.m., bread, 
butter, cheese, with either coffee or brandy; seveu p.m., 
bread, with sausage or cheese and beer. Sometimes 
stewed or baked meat is eaten at twelve instead of soup. 
The diet in the country villages is, perhaps, a little lower 
ill quality; but it is, at all events, ample iu quantity, nnd 
coutuiivs a fair amount of nitrogenous matter. As com¬ 
pared with Englishmen the Germans arc largo nod indis- 
crintiuatc feeders, and compared with Franch workmen 
their gsistrunomic tastes arc gross and unrefined. 

Ill such a large country tho price and quality of houses 
vary considerably, but on tho whole there is a very fair 
standard of comfort maintained, and iu several states 
the laws are so stringent with regard to ventilation and 
drainage that epidemics are exceedingly rare. It is really 
surprising, and, coubideriiig his low wages, very creditable 
to the German workman, that be so often contrives to 
become the owner of the house he lives in. The amuso- 
ments of the working dosses are cheap aud numerous, and 
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in jjreat variety. They are also, in ftomc instances, of an 
eluvntiiig kind. The taste for tlH'iitric.'U eutertuinuients, 
and also for |;ood concerts and piclun'! galleries, is very 
strongly developed. To these tiie majority of the men 
bring a cultivated eye, taste, and voice. They can mr»stly 
sing in parts, and play on at least one inslriimunt. Many 
of them are well road hi the ela.ssies of their own languam', 
and some discns.s Shakspc.are’s woiks with intelligence and 
knowledge. Then, again, there .arc the lea or beer gardens, 
where the women knit and the men smoke over their Iteer, 
dancing and iimuie go on, and all retire sober and cpiiet by 
ten o'clock. Education i.s, as w(s have seen, f.ar advanced; 
it is everywhere good, cxee^sivoly eiieap, and, if necessary, 
gratuitous, liesides the primary, teehnieul, and polytech¬ 
nic schools, theiv are forfOilrfH/it/nschulen, wliieh are scliools 
for the fui'tljer education of the young artis.ans after tJu-y 
have passed the jjeriod of eoinjmlsory attejnl.aiiec at the 
primary schools; in thi-.'ic rcgaid is Lad to tljc future 
industrial career of each ]>upil. 

The provisions whicli, as provided by law, .afTctd (Ser- 
nian employers, worknnm, and artisnn.s, are so luiineiuns 
and striiigcut, that to Englishmen the system seems op(‘n 
to the cliavge of being over-regnlated. It apjdies not oiilv 
to contracts, wages, disputes, strikes, hours of l.ai>our with 
regard to children-“matters which ^^e arc aetaistoiued lo 
legislate on—but to tlie luaiUIi, dj'portimait, morals, .ami 
education of apprentices and journeymen, the jirices of 
certain articles, tJio charges in hot«'l.s, adultei-atlon, slioit 
weights, ami so on. The truck Rystem is eflbetually ]»re- 
vented by providing that cmployeis e«ii iielthei sue for the 
value of goods which they have su]iplied to (»j)er.atives, uur 
rejiay themselves by deducting the amount fiom the work¬ 
man’s regular wages. 

The enormous and sudden inilation of tlie capital and 
trade of Germany soon after the conclu.sloii of tlic J'laneo- 
German War >va.H by no m«*ans productive of peimanent 
advantage to the industries of the country. A large mun- 
l«*r of laws were enacted with the view of freeing the eom- 
inerciul and social life of the nation from restraints by 
which it was formerly bound, and as tiiese alterations 
coincided with a period of cmiucrcial prospiTily all over 
the world, great commotion was occasitmed in every part 
of the laud. The lower chi.s.se.s, mere cspcciallv, were 
seized by a vehement desire to better thLaiiselvcs, Witli the 
law no longer impeding their inovcinciits, and capitalists 
steadily demanding hands, journeyman labourers suddenly 
f*>und it possible to exact high wages and adopt a more 
libeiul style of life. For a year or two immense w.agcs 
were granted—a man, for instance, acting ns bricklayer’s 
lalsjurer iu Berlin c.arnfd in 1872 as much as per 
day. The rise in the price of rent and provisions cou- 
M'ljuent upon this, in due time drew the middle classes 
into the vortex, making increased income a iicn-ssity, ami 
inducing specnlatiifn an 1 enterprise where they were for¬ 
merly shunned. 

Affrivulture^ AJanvJitriHrcs^ Jnlcrnal Com7nvnicatio7i^ 
Trade, and Co»nincrrc.“-AgncuHurc is elevated to the 
rank of a science. It embraces the growth of rye for 
bread to a much gre.ater cxliait than of wlieal. All the 
ordinary European cereals are cultivated m the north and 
exported; and hemp, flax, madder, woud, and R.iflVon 
grow well in the central districts, 'i'lns cultivatitm of tlie 
vino is brought to great perfection, and extends ns far 
north as 61°; while tobacco, hops, and fniits of all kinds 
arc also grown in considerable quantities. 'J'iie horses and 
ehenp of Germany have long l>een noted. The tich alluvial 
soils of Mecklenbnrg and Uonover are celc!>rBted for tbeir 
cuttle, and Central Germany abounds in swine. 

The internal comrounications oio in a highly eflicirnt 
condition, by means of an extensive system of railuuys 
and rivers susceptible of steam oavigntioii. 

There are extensive llueu, votlou, aud woollen manu¬ 


factures; and tlie glas.s of Bohemia nud Sflesla. and the 
china and earthenware of Saxony aud Finissia, stand 
pre'einiiiciit. Tliere are also important niaimfnetories of 
.steol and iron, jewelry, philosophical instruments, &,c »; 
and the pensants iu m:iny districts employ their Iclstire 
hours in making toys, witoden clocks, and wood carvings, 
which may be almost regarded us a jteculi.ir product of 
German industry. Tin* chief exports of Germany are 
linen, woollen cloth, wool, giain, sec<ls, w'oodeii goods, toys, 
glass and earthenwaie, leatlar, bristles, lioney, wax, nine, 
spirits, zinc, potash, cobalt, gypsnm, vitriol, and inann- 
f.actnrcs of copper, br.ujs, Iron, aud steel. The piincipal 
imports are raw cotton, silk, sugar, rice, tea, splee.s, furs, 
pitch, oil, ti.sh, v^e. 

Before the e.stablislmient of the Zollvcrein, or Customs’ 
League, the various states of the Confederation witc com- 
jdetely isolated in all eommerei.il matters, each having its 
own linn of cnstom-houses, tarltV of dutie.s, and iu most 
cases its own coins, wtaghts, and ini'asures. ’J'iio flrst 
f>te]) towards the eslabllshmcnt of tlie Zoilvereiii nas taken 
in the ye.ar 1«28, ulieii, by sjicelal treaties, the grand- 
(inehy of He-sse and the diiehy of Anhalt w'ero bruuglit 
within tho customs limits of J'ntssia. In 3 82!) the two 
Saxon duchies of Alciningen and tJobnrg-Gotha were in¬ 
duced to join the Zollveiein; and four re.ars after, in 
1H33, its boundaries were vastly enlarged by the enlranco 
into it of tin* kingdoms of BaNuila, WUrtemborg, and 
Saxony. During tlie next thirty years all the slutes of 
Germany, execjit the two duehles of Mecklenburg and the 
three free cities of ilamhurg, Liibeek, aud Brianen, were 
brought into the great commercial union. The two Meck- 
h'lihurg duchii'.s, together with LUbeek, accudeil to it on 
September 1, 18(>8; so tliat now it includes the wdiole of 
Germany, except the two citio.s of Hamburg and Bremeu. 

'J’he adininiKtr.illon of the Zollvcrein is carried on by 
di-legates of the viu'ioiis states compo.sing il, with a central 
government at Berlin. All the n*eeip!s uie pnld into a 
common excheipna', and distributed, pro rata of popula¬ 
tion, among the members of tho league. 

in 1872 the new uniform dceiinal (French) system of 
weights and men.sures, and in 187G the new^ Genumi gold 
cnireiiey, were introduced for all German st.ate.s. The trade 
between the United Kingdom and Germany iu rcceut years 
was 03 follows 


1881, . 
1882, . 
1883, . 


Exports of British and 
Jiish Prodiu'.c to 
(ronnnny. 

. . XT7,431,'l;lO ... 

. . 18,518,024 ... 
, . 18,791,43!) ... 


Imports from 
Gurniauy. 

.T23,C4fl,ClO 

23,806,302 

27,018,078 


IlTSTonY.—The history of the several stut<*8 of Germany 
is only equalled in intricacy by that of the republics of 
Italy, but the main stream of its fortunes is bound up 
with, (1) the struggles against the masters of tho ancient 
world—the Homans; and (2) tho “Holy Koman (that ia, 
the German) Empire,” founded by Charlcmagno and de¬ 
stroyed by Bonaparte. It is impossible to And anything 
in historical study more valuable or more interesting than 
this long curc<*r; for tho central position of the king¬ 
dom and its curious elective cJjuractei* bring it constantlv 
into connection or conflict with all European states, and 
its pre-oniinence of rank among them causes it through 
tho ages to be perpetually at strife with the spiritual 
empire wielded by the hhliopa of Koine. The ideal or 
dream of two inaster.s for the world—the s]>iritual and tho 
temporal—nowhere better told than in tlio magnificent 
soliloquy of Charles V. in Victor Hugo’s drama of “ Ilernani 
was never actually realized. Indeed perhaps it is almost 
su]wrfluous to say so. But the constant and mistaken 
striving after this ideal, and especially tho contest as to 
which of tlie two was to Imvc tho supremacy over the other, 
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prevcutod Europe from making real progress almost 
down to onr own century. It is indeed not too much t<i 
say that for over eight centuries, or for nine centuries if 
we. reckon from Otto the Great, Cierinnny wtvi never united 
in any nation.al eoinbined eilort till the war iig.'ilnst 
France in 1870 drew her several states into the frieiid.ship 
and mutual respect begotten of many warlike hardships 
and triumphs sliaiud in common. Even as yet Austria is 
lieid aloof, hut it must be reinemhered that only part of 
Austria is tnily German. Wo have briefly to trace this 
cliequcred course of the great Teutonic race. j 

Whcii wo first read of Germany in tliu Latin historians 
it is a w'ild place, full of forests and niarsiies, haunted by 
wild beasts, and by burharians scarcely less fiereo than they. 
Many tribes existed, and frequently they would join in a sort 
of union. Tacitus (a.i>. U2) speaks of three such great unions 
or nations of Gormans in his time. They extended but 
little wostwai'd of the Rhine. Julius Ca>Kar hud found 
them tentatively pressing upon Gaul, however, under the 
guidance of Ariovistus, a Suevic king. Snevi was a general 
name for tribes dwelling between the upper Danube and tin* 
Baltic. Caesar drove lliein hack from Gaul; and to make 
Bute, crossed the Rhine after them ».<%) on a faimms 
teniponiry wooden bridge, the engineering of which was 
no in(*au ]»roof of his military skill, ljuiet, or compara¬ 
tive quiet, now reigned till tlie time of Anguslus, who sent 
his stepson Drusus, brother of Tiberius, tt) repiess some 
outlirnaks. Drusus sueeeedcd so well that he lioped to 
iiiake Germany a new Gaul f<*r orderlines.s. Iii the year 
5) u.o. he conqu'Ted tho fierce Cliatti .nad the Marcoinauui, 
and penetrated to tlic upper Kibe, lie exjdored the coasts of 
tho northern seas, made bridges, forts, and mads, and ent 
a canal between the Rhine and theYssel. Had ho lived 
he w'ould have altered the fato of Germany. His work 
was continued by 'J'ilierius (not yet emperor), who sent 
away 4n,01)0 of tho most turbulent Germans into wliat wc 
now call Holland, to separate them from tho rest. But 
P. Quinctilius Varus, who next succeeded in command, 
attempted too soon to rival Crcsar's career in Gaul sixty years 
before, and to introduce the full Roman polity. Arminius 
(? Hermann), a young chief of llio Cherusci, a tiibe leaving 
tho Harz Mountains as their centre, who had himself served 
as an officer in the Roman legions (and was moreover a 
lioman citizen of the equestrian order), with consummate, 
secrecy organized a great revolt. Varus was in constant 
and friendly communication with Arminius, who by bUII- 
ful alarms caused him to gather all the Roman force, and 
move forward on the 'I'euloburg w'ood t*^car the modern 
Lippe), a forest still hearing its ancient name. Once 
among tho ravines Varus was fallen upon by the G<n*manM. 
Hardly a man escaped fn»m the furious three days’ irms- 
sncrc. Varus fell on his own sword in misery (a.d. 10). 
Tiie aged emperor Augustus tore his clothes with grief 
and rage, crying, “ Viinis, give me b.aek my legicms! ” for he 
flaw at OD(^ that Rome liud no power over a people that 
could organize such a revolt. Germany at tliis one blow 
wa.K free, and though Gennanlcus, tho sou of Drusiia, under¬ 
took some brilliant campaigns tliere, he could do nothing 
permanently save to retrieve tho Roman honour by bury¬ 
ing the dead of Varus, whose hones liad for five ye:us 
whitened the ground. 

Tho Germans lay quiet for a long time; but eventually 
they became the aggressors, and in the Noeond century 
harassed tlio Roman state terribly from the north, c.spc- 
cially in the sanguinary wars against the good Kmperor 
Marcus Aurelius, waged by the Alnicuinannl, who lay 
between the Rhine and tho Danube, and their eastward 
neighbours the Quadi. 

Here it will be well to notice a few main points running 
through the organization of the Gt'rman tribes. They were 
men of tall stature, fair, with yellow or reddish hair, of 
immense strength and indomitable energy, impatient of tho 


yoke, fierce and cruel, but truthful, j«imple, and hospitable. 
They were fond of music and their wild national epics. 
They wore an agricultural peojde, but tho actual field work 
was done mostly by women und slaves. The men were 
warriors. The Gta'inans lived in Isolated families, each 
hut or cluster of huts surrounded with its own ground; 
and the assoeialion of such families formed the village. 
A nimilier of villagf.s made the hundred^ probably so 
called from standing a liundrcd warriors to tin* army. A 
large division made up of hundreds w.as tlio ffnit. The 
head of file family was as absolutely chief ns the Roman 
patei'familMs — even the death-power was his. These 
fn*c men (one of their great assiKuations wa.s called by no 
other name lluiu “ tiie free men,’' or Franks) ruled them¬ 
selves, all having equal rights. Oflicers were eltH;ted from 
certain families Ghe f<trls of the English), who fnnii some 
re.nson now not traeealde were held to he nuhle, but who 
had f«‘w other spevi.d lights. Beyond the e(jrls, the fire¬ 
men (calh*d f'Corh among the English, a people living near 
the mouth of the ICllu'), and (Ik; slaves, were a fourth class, 
the f/ri, somewhat akin to the of early Romo, free hut 
landless, and without .sliare in (In* govorumeiit. The local 
cliii-f, or the king of the tribe, once elected was faithfully 
followed, hut only as jH'Irnus inter parts. The king had 
little kingly autliority, and only so much state us was 
gained by a small personal following of chiefs, whom 
Tacitii.s dignifies liy the title of princes. The real gf»vcrii- 
ment lay in tho meetings of the tribe, whicli all freemen 
attended. Decisions upon the ]>oinls laid before the meet¬ 
ing by the ehii-fs were absolute; men sliouti'd their disap- 
pnwal or joyfully signUied their assent by ehishing loudly 
their spear upon tlieir siilold. For weapons they preferred 
the sptar, tlie mace, or the great uxe to the sword. Tlieir 
reiigitm was so nearly that of the Nousk Mytiioi.doy 
of tlio Kddas that it needs no further consideralum licrc. 
These German tribes worshipped In iho forests, used 
divination and auspices, and were in a great measure tlioir 
own priests. 

Shortly before th<' fourth century tho whole of Germany 
was ill the greatest eonfusiun. About the ye.ar JiUO tho 
Goths held all Eastern Eimipe, spreading out from their 
original seat on the Vistuhu Their king, Ermenrich, was so 
so powerful that later he was held to be an emperor, utul is 
credited iu the ancient Ieg<'!Kis about Dietrich of Bern, &c., 
with wars in Italy and elsewlicro in true imperial style. 
This (hftluc kingdom was 6]ilit iu tw’o iu tim fourtli 
century by the llniiK, pushing we.stward from Asia, first, 
jirec-ursors of the Tuik.s, The Ostrogoths or East Goths 
were coiKjnered by the invaders, but (eventually r(*covered 
their freedom, and under Thwdoric rose to great power in 
Italy. Tho Visigotlw or West Goths passed the Danube 
under tlieir great leader Fuitiokiin in the time of tho 
Emjieror Valens, and si ttUd long in tlie northern terri¬ 
tories of tile Ejistem Empire. While the East Goths 
conquered iu Italy* the West Goths attacked the sister 
peninsula of Spain with like PUCfes.s, occupying also the 
houHhtu part of Guul. They had been pn^ceded in Spain 
by tho V.mdals, wlio originally dwelt along tho shores of 
tlio Baltic. Tlie.se, willi tiio Burgundians, broke upon 
Gaul early in tho fifth century (about 401))* and while 
the Burgundians remained tliero to found Burgundy the 
Vandals oven-an Spain, and have left their name in (V-)An- 
dalu.sia there. Rassing into Africa, under their fierce 
king Gknskhic, the Vand.als conquered the Roman 
dominions there; and on tludr suLsequent invasion of Italy 
the capture and sack of Rome (455) wu.s rememhered ns 
the most terrible senurpro the city ever sustained. They 
continued masters of Africa (i.c. North Africa) till 535. 
The Loiig<»brtida, or Lombards, who in tho time of Tacitua 
dwelt along tlie Elbe, moved south during this period of rest¬ 
lessness, and were incited by Justinian to attack tho GepidfO 
in D.acia, whom eventu.illy their king Alboin extenniiiatcd. 
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After this Albolii led Ins Lombard waiTiors across the 
Alps into Italy, and driving; the East Goths b<‘foro tlicin 
they conquered that fair laud of Lombardy >vhi(‘.h has 
homo their nniiiu ever since. Finally, the Low Dutch 
tiibvs began to move, and in the middle of the fifth 
<‘<'Ulury the famous Invuslou of Hengist and Ilorsa }ilaced 
Kent in the hands of a Teutonic people, and there began 
that blow fierce conquest of llritain tvoni the Celts which 
ended in the uprising of a new Knglatid. 

hlost of these German stales fell as quickly as they rose, 
but in England and France the ronqnest was pemmuent. 
Doth conquests are elsowhuio narrated, and in Fkanck tlio 
early liistury of Germany itself is traced. Frank kings 
ruled it, so far as in those lawless times ruling was jios- 
sible, up to and inehiding the gnMt Charh*s InmscU. 
fJharles thi* (heat was crowned Emperor of the Rtinians 
hy Leo 111. on ('hrlstmus Day, 8U0, in St. Peter’s at 
Rome, and ruled fi (»m tlic North Sea to the Ebro and to 
li’ome, and fn>ni the Atlantic to the Oder and the Vistula, 
ills main eajutal was Aix-la'Chai»elle. 11c governed this 
vast teriitory with astonishing vigour and sueeess. All 
round it he set marks or inandiea, districts whore tlie 
frontier of t)ic empirt? wmre/cetZ with the e<»nntries of Ihe 
liarbariaiis, and over tlicse lie placed Jiis best generals as 
margraves, »/rq/> or counts of the rnaik. This eastward 
mark, or (Jster-reich (Austria), was ilestined to become one 
day familiar to all men. Over each r/aw, or group of hun- 
dreda, a eoiint rul<‘d,or if it were impel iul territory a ]ial8- 
gravc (gvttf or count of tin* ]iuhie.e); and these gans or 
counth's were grouped to ninke a tluclty, ruled hy a duke 
(Germ, herzoff). Thongli at lirst- appointed hy the Frankish 
kings, such counts and dukes had even hcfoie Charles the 
Great’s time come to posse.ss hereililury riglits lo their 
titles, .subject always to tlieir ruling well. At Clinrli*.s’ 
dcatii ill 814 his son Louis succi'cded him, and Louis re¬ 
signed the empire at Ai\-lu-Ciiapclle in 817 to Ins three 
SODS, Lothar, Pippin, and Louis. It is narrated in Fiiancr 
how Lotlinr, though empcr<»r, came to have only the coun¬ 
try called, after linn, Lnihariugin (now Lothriugen or 
IjOrraine) and Italy, Cllmrles the Raid taking France, and 
Louis, or Ludwig the German, Germany. Rut each of 
the brothers still called liiinself King of the Franks. 'J’hls 
arrangement was made by the treaty of Verdun in 843, 
and the history of Germany as a separate kingdom must 
bo taken to stoii from this point. 

The Gtsrmany of Ludwig was far from lieing equal to 
the eastern part of his grandfather's vast empire. The 
Elbe and Roheniia, the Riiiiie, tlm sen, utid the Alps 
bounded luH shrunk dominions. Ho was liarassed, too, 
by Scandinavian pirates (the Danes of tf'i ritied England, 
the Northmen or Normans of equally terrified France); 
and these bold sea-warriors were not content with exiast 
plunder, but in light sklflH would jienetratc to the heart of 
the land itself, slaying, burning, and robbing. Thus Ham¬ 
burg was nearly destroj «i in 817, His son, CharlcK the 
Fat, succeeded him on bis death in 87(1, and in 884 was 
elected Emperor of the Romans. Uc also became n>gent 
of Franco, at that time nominally ruled hy a boy-king. 
But though by intriguo he bad thus reunited in one rule 
what remained of tho empire of Charles tlio Great, he had 
neither strength nor wisdom lo hold it, and his conduct at 
Paris against the Northmen in 885 was bo pusillanimous 
as to cause his deposition at Tribur in 888. He retired to 
a monastery, and died soon after Ids deposition. Uis brave 
nephew Arnulf succeeded, and was crowned emperor after 
a successful siege of Rome In 894. Arnnlf’s bon, l^uis 
tho Child, came to the throne in 899, and was all his 
short reign engaged in a life and death stiugglc against 
the Magyars, a Finnish folk now settling in Hungary, with 
a kindred race from Scythia called the Ungri (whence our 
HungiSTy)y pressing him from the eastward. In 910 ho 
was so beaten down (hat he was forced to pay them tribute, 


and in 911, worn out by incessant fatigue, he died. As he 
was childless the Kariing umpire ceased. He was never 
crowned emperor. 

Mvnt'ing Frimhish Kings of Caul and Germany to¬ 
gether. See Fkan<’1«. 

Karling I'raukUh Kings [see Fkaxck] down to Charles 
tlie Great, emperor in 809, died 814. Lojiis the Pious, 
emperor, son, 814, died 810; Louis or Ludwig the Ger¬ 
man, son, 817; Cliavk-B the Fat, emjieror, son, 870, de¬ 
posed 888; Arnulf, emperor, nephew, 888; Louis the 
Chihl, son, 899, died 911. 

'I’his seems tlie place for a notice of the incdijcval Ger¬ 
man constitution. Tlio old nssembly of tlio peojde had 
now quite died out. What had taken its place was the diet 
of nobles and prine.e.s. These luller were now soon to hecumo 
independent, <‘aeb living in his frowning stone fortress- 
I>alncc, usnnlly perulied on some .almost inaeeessible rock, 
wltence, for one of its conveniences, npi>roaelnng tiuvollcr.'i 
could be descried, and be iimdo to pay black-mail before 
jiassing in safety. Niaghbonring nobles w.agcd bitter war 
on one anotlnn*. Moved by pious feelings each succeeding 
king or emperor had given lands to tlie chnreJi, until at 
the cl(j.He of tho Karling p<‘riod about half Gennany vvoi? 
in tlie linnds of tJic priesthood. These church lands were 
nnta.xud, uiul almost free of imperial supremacy, subject 
only to the .asM'SKcd contribution to tlic army. Of the six 
an‘hhislio]>rics those of Mainz (Maycnoc), Kiiln (Cologne), 
und Trier (Treves) were the child, and wluii in the 
tliirteonth century tho right of electing tho emperor had 
gradually been reduced fr*im the entire diet to seven prinue.s, 
those diguitjiries were three of them, the Archhishop of 
Mainz being the convener of tlic electoral college. The 
four other electors were tho Duke of Saxony, tho Mar¬ 
grave of Brandenburg, the I'alsgrave of Rhineland, and the 
King of Bohemia. Bavaria was cxclndcd, ns binng already 
represented by the palsgiuvc, the other branch of tho samo 
family. These elected tho King of Gennany, and after 
some contest with the popes tho title of ^'King of the 
Romans” was also admitted to be in their gift; but tho 
full title of Emperor of tho Holy Roman Empire was only 
given personally, at Rome, by the pope, lliis right of 
coroimtiun, exi.sting from Charles the Great himself on¬ 
ward, and this a&siiniption of succession to the niident 
empire of Rome, were the most fatal things possible to Gor- 
innny. Endless exjienditurc of blood and treasure in foreign 
hinds to support a shadowy title, endless contests for supre¬ 
macy with tlic pope, endless civil discords not only with tho 
priestly iialf of the empire, but with those whoso jealonsy 
or whoso interests made them pope's men rather tlian 
emperor’s men, and as a eonsequonee anarchy and ruin 
during tlie long alisenccs of the emperors—such were the 
evils under which Germany groaned for century after cen¬ 
tury, Every priucclct or robber idiief snatched at indo- 
pendcnco, too, under a weak emperor; till the map of 
Germany gradually bce^ime a hopeless puzzle, and so re- 
malncd down lo almost our own day. It would seem, 
happily, that these times are for ev er past, and that there 
are hopes of a GciTuan nnlional unity growing up, to the 
great benefit and safety of mankind. As for the common 
people in these times they lived as they could. In the 
case of many towns tliey bought, stole, or intrigued them¬ 
selves into independence, and became Fukic Citivs; those 
who could not do this were used shamelessly by the nearest 
noble, who claimed rights over them, in order to extort 
gold when needed. Out of this crying need arose the 
Hakskatio Lkaouk, lieginning with a treaty between tho 
powerful free cities of Hamburg and LUbeck in 1241, and 
rapidly growing to sucli vast prcijortions as to absorb nearly 
all the trade of tlie world. Rranclics fiourished in our own 
city of London, and tlie money of these honourable £««(«•- 
ling merebants was so superior to the debased coinage of 
our own kings that it became the ideal of commerce, and 
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the polity of th» pound $te.rlinri (Easterling) still romams 
a national article of faith with us. 

Tha Karling line having died out, the great nobles (not 
ret reduced to the seven electors) met and elected Conrad 
of Franconia king. Dying almost un tlia battlefield, in 
one of his incessant warn, Conrad bad the magnanimity to 
1 (‘Commend as his successor Jicnry of Saxony, whom be 
felt to be the must capable prince in Germany, were it only 
through the never-ondiDg contest which he himself had 
Hustaiiicd against him. Henry was engaged in hunting 
with his falcons when the news of his election reached 
him, anij ho was named Henry the Fowler from this 
circumstance. Ho founded the Saxon dynasty of emperors 
(918). His first achievement was to drive back the lTuu~ 
garian Magyars once for all, and liis next to seize and 
annex l^thriugon, whicii remained GunnantUl Louis XIV. 
of l‘Vance conquered and took it, and which only in our 
own day (1871) has returned to Germany. With the 
Danes and the Slavs Henry was almost equally successful. 
The borders of tlie enqiirc thus freed he turned to the 
land itself, and by every means in his power, even hy 
the uso of a sort of couscrijition forcing moo to live 
within walls, he encouraged the giwtli of tr^wns, over 
%Ylneh he appoint'd imperial buryrateny and raised a class 
of Imrgheis or townsmen which he foresaw would form the 
only iH>8sibIe means of coping with the insubordination of 
tlic nobles. Henry was never able to find time to get to 
Romo. Otto the Great, son of Henry the FowJcr, ascended 
tlic tlirune at his father's death in 98d. His fame as a youth 
had spread into all lands, and be had married the daughter 
of onr King Edward the Elder, sou of Alfred the Great. | 
lly a series of bnlliant statesmanlike nn'iisures he secured 
all tho great duchies of tlic empire in liis own hands or i 
in those of his family, and Gernmny rose under Otto 
to tho greatest power and unity slin ever attained in the 
middle ages. In 951 he entered Italy, and nuirrying iu 
second nuptials Adelheid of Lombardy, annexed that rich 
kingdom and took tbo title of King of I^nnhnrdy. Danes 
and Hungarians he so thoronghly beat in battle on bis 
rctum into Germany that practically they were never 
more heard of os enemies. Then going on a second 
jonrney into Italy ho was crowned emperor at Kume in 
9G2. All succeeding kings of Germany claimed to he 
kings of Lombardy and emperors of tho Bunmns, and 
most unhappily it was nearly always tho case that Gtese 
foreign honours and titles w'crc more striven for and more 
desired thau their native kingsltip over tlic Germans. 
Otto tlie Great died in G73, and was succeeded by his 
sun and grandson Otto IT. and HI., each of whom spent 
much time iu Italy; in the latter liis lino died out. 
ITonry IL, successor of Otto III., was a kinsman, though 
not a very close one; ho was Duke of Bavaria before his 
election to the throne of Germany (1002). He was crowned 
emperor at Rome in 1014. Feeling it necessary to assert 
the ri^t of tlie kings of Gennany to become emperors, it 
was Henry II. who adopted tho method (wliicii caused 
much papal demur) of assuming the preparatory title of 
King of the Romans witliout coronation at llie po]>e"s 
hands. The literature of this period was all in Latin; the 
arclntecture of its churches was Romanesque; in every w'ay 
its ideal was I^tin and Roman. 

Period of the Saxon Conrad ((tf Franconia) 

Oil; Henry L (of Saxony) the Fowler, no relation, 
918; Otto L, the Great, emperor, son, 93ll; Otto IL, 
emperor, son, 978; Otto III. (called tlio Wonder of the 
World for bis school-learning, taught hy Gerbert, whom lie 
made pope as Silvester II.), emperor, son, 983; Henry II., 
duke of Bavaria, “St. Henry,” emperor, relative, 1002; 
died 1024. 

On the death of St. Henry (so called by a church grate¬ 
ful for numerous benefits received) the nobles elected 
Conrad, a count of Fiancouia and descendant of Otto the 


Great, os king. Ho was crow'ued emperor at Rome itk 
1027, and founded tho fine lino of Franconian emperors. 
His friend, our Canute the Great, W'as present at the 
roroifttioD, and Conrad's son married Canute's daughter. 
Rudolf, king of Burgundy, w'as another friend of Con¬ 
rad's, and as be was childU'ss he left his kingdom by wilt 
to the emperor. Burgundy (tlie kingdom) tiius now fell 
into the empiro (1082), the free county of Burgundy and 
tlie duchy of Burgundy still romuintng French. {See Bur¬ 
gundy.] It was iu Conrad ll.'s reign that all fiefs w’cro 
declared hereditary. His son, Henry 111., succeeded 
him in 1089, and ruled so wisely that he was able in 
1043 to astonish tlio world by proclaiming a general peace 
throughout tlie empire. It is indeed a moot point whether 
he or Otto the Great slioukl be eou.sidcred the greatest of 
tlic mediaeval ciu]>eroTs. Henry almost stopped for a time 
the cruel custom of piivatc wars between the nobles. The 
church helped him in this by tlic“Tnico of God,” making 
private war a shi between every IVednesdny evening and 
tlie following Monday morning. In one point Henry III. 
cleaily overtojjs Otto—in bis supremacy over the church. 
He successivi'ly raised by his own authority no iess tiiati 
four popes (Germans till) to the pupal chair, and this part 
of his succc>s seems almost to bo regretted in view of tho- 
terrible results of papal ambition so soon lo arise. Henry 
IV. was only six years old when Ills father Henry III. died 
(10.5G), and to his injudleious training ns a youth may be 
ascribed much that was faulty in his eondnet as a ruler. 
His tyranny, wlien lie wielded power fur himself, brought 
him into severe straits with the Saxons, and still more his 
imprudent defiance of the pope over the question wliether 
tlie pope or the king liad the right to the allegiance of tho 
clergy, u>'ged too at tho very liino when lio was without 
support from his ufTemlcd subjects. How the imperioua 
Hildebrand (Gregory VH.) exconiinuniralcd him and forced 
him, king though he was, to sue humbly for threo days 
barefoot in the courtyard of the Castle of Cunossa, in 
Lomhardv, for a remissinn of the sentence, is known to 
all. While Henry was absent on this desperate enterprise 
to save ills crown, an attempt was made to depose him. 
His swift return soon put an end to this, and he was so 
well seconded hy his sun-iu-law, Frederick of Swabia, that 
he was soon able to leave the pacification of Gennany in 
Frederick's hands, return as a victor to Italy, and to 
receive coronation os ciiqK'ror at the hands of a new pope 
(1081). Frederick of Swabia, whose castic W'as perched 
on the liigh ruck of Stuufen, liad tlins gained tho name of 
llohtnstaufaiy and it was under his descendants that the 
empire was to rise to its culminatinn of splendour, if not of 
real strength. Henry’s sons revolted against him in hU 
old age, and they even forced him to abdicate In 1105. 
His second son succeeded as Henry V., but in him tho 
Franconian Ihie came to an end. Tiio concordat of Worms 
in 1122 was tin' cliief event of the reign of Henry V. In 
this the emperor was allowed tho feudal allegiance of the 
greater clergy, but tlieir appointment and their investituro 
was leit in tiie bands of the church. Lothar, duke of 
Saxony, snccccded Henry, but it was only after a violent 
and almost successful armed opposition nused by the 
Holienstaufun princes, descendants of Frederick of Swabia» 

Period of the Franconian Conrad, a Fran- 

coninn count, emperor, 1024; Henry HI., emperor, son, 
1089; llenrv' IV., empenir, son, 1056, depowd 1106; 
Henry V., emperor, son, 1196; Lothar of Saxony, no rela¬ 
tion, 1125, died childless, 1187. 

Cuiirod, duke of Franconia, son of Frederick of Swabia 
(tlio Uohenstaufen), was elected successor to Lothar, 1188. 
Henry tho Proud, duke of Bavaria (of tlic line of Welf, a 
son of the Italian houM* of Este, to whom Bavaria hud 
been given by Henry IV.), had hoped for the empire for 
himself. He struggled till his death against Conrad HL, 
and after he died his sons and brother continued the- 
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strife. Tlicir partisans adopted for tlie war-cry which it 
was tlicn incumbent upon each side to shout in battle, “ A 
Wclf, a Well!” to which the impcrialistB rejdled by adopt¬ 
ing the counter-cry “A Waiblingcn, a Wniblingenl* this 
being tho natal villago of tbeir general, I’rcMteriek, the 
empenu-’s brother. Discontents were always pope’s men, 
so that tho names beeutno perpetuntod, Wuiblingon for 
the iinpcriallats, Welf for the ]japiilisls and disefiiitcnts. 
Italianized into Cue{/jrnnd they repivsonted 

the mutual hatred of centuries to come. Conrad III. 
joined the Second Cnisado with 70,001) men, in 1147. 
Frederick of Waiblingeii was his nude’s successor. He 
was iiiiinonsely ])opular, and is best known under tim 
name oiu'ned by Ins rod beard, IUkuauosra. In 1161 
Barbaroswv went to Italy and was crowned emperor, and 
unfortunately for Gcniiiiuy he continued to go to Italy fur 
one cause or nnotlier. Had he rctnained in Germany lie 
might have .surpassed CIuirlcK tho Great in power, for his 
rule was most beneficial and strong, and his snhjcets 
loved him witii fanaticism. Fur instance the ]K)]ic tried 
to reassert the principles of Gregory VII., nnil to claim 
the supremacy of honour over the empire—Ins nu'.^iseiiger 
would have been torn to jacecs bad not Rarbarosha inter- 
fured to protect him 1 Thu einpei-or Inuf been as u youth 
with lils father to the Holy hand, and as an old nnui also lie 
joined the Third Crusade (IIHU). Rut when bis followers, 
in this march, g»>t cntu iglial as lln*y were crossing a 
naiTow brUlgo in Cilicin, Asia Minor, Rarbiiros.'^a, in his 
impetuouB way, dashed into tlie sfieani to gi't across, and 
his horse losing his footing In* was earrii'd away mid 
drowned. He was thus not ]M-jiiiitfed to reiudi the Holy 
Laud alive, Imt his body was iuuicd iu Atitioeb (llDOj. 
Neverllieless it wjus firmly lidd by tradition Hint Rarbarossa 
had not really died, but bad been emigbt .away by spirits, 
and sat somnolent amidst liis knights in a e.avu of the 
Kvfliaus'.T Monnlalns in Thuringia. iN-awmls from time 
to time stumbled horrified upon tliul ghostly company, to 
be questioned by tho hollow voice of the kuiser, “ Was it 
time yet ?”—time, namely, to arise and .save (Jennany— 
and then with dilliculty e.scaping into the upper air tliey 
told their tale to willing ears. Rarbaro.s.sa’s son Henry VJ. 
Biioceeded, and is unfavourably known to ns us one of the 
malefactors eoncerui'd in the base detention of Riebard of 
tlio Lion Heart, king of England, on his way borne fx'om 
tho crusade. He was the first to assume the title of King of 
tlio Itoniaiis during tho e]n])eror's lifetime, ns his declared 
successor, a practice always afterwards followed. Henry’s 
son was the brilliant and splendid Frederick II. He wa.s a 
fine scludar and poet, a man of large licnrt and broad sytn- 
patines, born altogetlier out of due time amidst the narrow 
bigtdry of the tlnrtcontb century. He was called, and 
justly so, th« Wonder of llie Wojld. Ho was not only 
king of Gcmmiiy and Lombardy but of Sicily als(», and 
most of his life was spent iu his southern kingdom. His 
Sicilian laws are a .I'idel uf jurisprudence. As many 
h'htors were settled in Sicily, Fiederiek was able to deal 
W’ilh them ns few Christian prince.s could, consequently 
the crusade wliich lie undertook, tliough ham^Kired in every 
possible manner by tiie actions uf the jiopo (Innocent 
IV.), was very successful in a practical w«y, and accom¬ 
plished its ends without bloodshed. Rut tliis very success 
by peaceful means, this toleration, even the knowledgi* of 
Arabic, wore all brought against Frederick us criminal 
charges daring his life-long struggle with the popes. It is 
hardly necessary to say that he was over and over again 
excommunicated, but it is perhajis not so well known that 
Innocent sought his life by assassination in the Holy 
Laud, and that his Moslem enemy betrayed to Frederick 
the plot. This knightly fjir-glnncing figure is last seen 
fighting for his rule in Lombardy, stirred up by pipal 
igencies to revolt. He died there in 1260. With his son 
and succesMir, Conrad lY., his line ceased. In Frederick 


IL's time tiic Teutonic kniglits began to conquer Prussia 
bit by bit from the heatlicii. It was now tliat Gothic 
architecture flourished, and that lyric poetry began to 
take form. Tho likewise took shape iu 

these times. 

Period of the llohcn$tan fci\. or Swnhian Koiperorf.^ 
Conrad IIL, of Hohenstaufen, duke of Franconia, emperor, 
11S8; Frederick I., Barbarussa, emperor, nephew, 1162; 
Henry VI., emjHTor, son; Otto (a Welf prince), emperor, 
1 ly? ; Frederick II., the Wonder of tho World, succeeded 
upon the deposition of Otto by tbo pope (lunocent Ill.) in 
1216, son of Henry VI.; Cimind IV., son, 12J0—dic<l 
12.54 without children. 

After an interregnum and a time of great confusion 
Ricliard of England, earl of Cornw'all, Hie, wealthy brother 
of Himry III. of England, was elee.U'd King of the Roman‘5, 
but lie was never crowned emperor, and visited Germany 
but three times. Iiiidolf of llnpsburg (in Swabia) was 
elrclud in 1273, after Kicbnrd’s death, and IriiM to stem 
the disorders of the land in vain. In tli« universal welter 
and discord we sec EmjK'vor Rudolf giving the duchy of 
Anstria to princes of Ids Ikhisc of llnpsburg, and thus 
founding the Idstoric line <if Austria; and later on we sec 
Henry VII. crowned emperor iu 1310, the first since 
Frederick 11. Tlie emperors now begin to retain their 
own duchies or kiiigdoma, for the revenue of tlie empire is 
insufficient for their support The Swiss monnlaineers 
round tlie Lake of Lucerne unite ns “Confederates’’ to 
umko a new German state on a re]mblic.nn pattern, and 
liold their ow'ii against Austrian troops at Morgiirten, 1816, 
Scmpacli, 1386, Nafcls, 1.388, &c. Soon they arc called 
iiwiizere, as i^chwijz was one of the first three cantons of 
the nqmblic. In 136fi a notable event occurred—the 
promulgation of tbo Golden Pull by the Emperor Charles 
IV,, sefriing tbo mode of election by the seven electors, 
iIlc.; tlic '‘lection always to he at Frankfurt and the 
coronation at Aix-la-Clmpelle. This remained Ibo funda- 
meiiliil l.aw of tlie empire for many centuries. Austria nt 
tins time rapidly rose to power under tho Hajisburgs, 
acquiring Carinthia, and later Tyrol, by bequest Tho 
dc]iosili<jn of Woncc.slaus in 1400 for neglect of duty; the 
cowardly behaviour of fiiginiind at tlio Council of Con- 
slauce in 141.5, whereby John Ilnss, the saintly reformer, 
though invited under Sigmund’s own hnjierial safe-conduct, 
was allowed to be burned at tho stake, and to bo followed 
by bis friend .Teronic of ITaguo (Mlfi); the consequent 
Icrriblc exterminating wars against tho TIussllos led by tlie 
invincible Ziska, whose skin stretched on a drumhead in¬ 
cited the wild Bohemians to victory cvia after his death; 
the sale of the Mark of Rraiidenburg for 400,000 gulden, 
in 1416, by the worthless Sigmund to Frederick, count 
of Hohcnzollem, and ancestor of (he present kings of 
Prussia — these arc Komo of tho chief events of this 
troubled time, devoid of order or continuity. 

Period of (7on/«rinn.--WiIliam of Holland, 1254; 
intmegnum, 1256 (Richard of England was elected and 
crowned 1267, but did nut actu^ly reipi); Rudolf of 
Ilapsburg, 1273; Adolf of Nassau, 1292; Albert of 
Austria, eon of Rudolf, 1298; Henry VII., duke of Lux¬ 
emburg, emperor, 1308; Frederick tbo Fair, son of Albert, 
and Louis, duke of Bavaria, both elected by rival parties, 
1814; agree to rule jointly, 1326; Frederick dies and Louis 
(emperor) reigns alone, 1330; Charles IV., margrave of 
Moravia, emperor, 1347; WVnce.slaus, son, 1878; deposed 
1400; Rupert, elector iialatiiic, 1400; Sigmund, brother 
of WencchlauB, emperor, 1410, died 1487. 

At length once more a great house was to rise to power 
in Germany, the Hapsburga of Austria; and by this family 
the crown was hold without break until, on tlie accession uf 
Maria Theresa, the male line was extinct (1740). The 
husband of Maria Tlicnisa, after the one short reign of 
Charles VTL, 1740-45, beenmo emperor; and when at 
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his death his son, Joseph 11., sncccoded him in 17C5, the 
c^nipiro was onco again in the hatuls of a ITapsburg. It 
I'cmained so till the very lust, the fall of the lanpiro in 
180<>. With the exception of twenty-livo years (and only 
<ivo years of that is indeed to ho fairly reckoned) a Hups- 
Imrg was Emperor of Germany from l JIt8 to J80C—in all 
years, 

'J'lio ancient title of King <jf Gcrinany was now entirely 
dropped, tin* Hovereigns were Enip<*ri>rs of Germany and 
Kings of the Romans, and the coronation by tin* pope 
was s«o)i aba!»doncd. Ry the rise to independent power 
of so many small states and even flinglo cities [see 1’kkk j 
OrrjKS I? wlio, though all admitting their liability to etm- 
tributo soldiei’s to the imp«Tiul army (a liability always 
very reluctantly fulfilled), stoutly refused to jiay taxes, the 
imperial revenue was curtailed almost to the vauisliing 
point, and such lands as formeily constituted the ImptTial 
possessions had long fcinco hit by hit disappeared. 'J’licso 
<‘anses led the imperial title t(» become one of siqiremacy 
and powerless dignity only, and made it neeessaiy that its j 
holder should be of himself a powerful ami wealthy prince, 
able from his own resources to coiilrihutc the practical 1 
<?k*meiils which the now' empty title conspicuously lacked. 
In the articles AtisTisi.v-lli;N<iAUY and rui'ssiA, and 
under tlie titles of tin; various principal kings, tins details 
of the history of Germany heneehjrwnrd are fully given 
elsenhcro in this work. What is necesstuy here is to 
tiace tla*. general march of events. 

On the Emperor Siginuiurs death, in 14.17, the kingdoms 
of llolicmhi and Hungary, to whleh he IjaJ beiui eh-eled, 
passed also by election to his sou-iu-law Albert <jf Austria; 
and this 3 ) 0 \verfnl prinee, from the reasons above given, was 
<'vidcntly marked out as the Oennan king. He was ac- 
eoiilingly elected as Albert II. in IdlK, not the lirst 
Hapsbnrg king, for Rudolf and Aliicrt I. had ]>re(‘e(led 
him, but tlio first of the. long uninterrupted Austrian lino. 
Albert H.’s successor, Fredeiiek 111. (d^ike of fcityria), was 
unf(»rtunately unccpiul to his gneat position. The em])iro 
now eminently required a ruler fd energy; for, first, the 
whole of Eurojio was ahlaxo with the schism hctw’een 
the great Council of Rasel and J’ojio Eugenins IV.; and 
wcondly, when by the astnfeiic&s of /Eneas Sylvius l*ie- 
roloniini. tlic emperor’s secretary (afterwards Pius II.), 
this long quairel >\as patched up, the news catnc of the 
f.ill of the- Eastern Empire and the taking of Const.an- 
#ino]‘le by the Turks (l-lll). Tliongh really weak, for 
his authority was cvcrj where disputed, and he once had to 
Ree for his lifn (148o), Frederick III. w.as outw’ardly ini' 
posing as a prinee. He reigned longer than any king of 
Geimany (fifty-lhrco years), he was the last to he ernw'iied 
nnperor nt Rome, and he received by inheritance all the 
Austriiui statc H except Tyrol, His son and successor 
Maximilian (1493) added Tyrol to Austria, and by mnrry- 
ing the heiress of Charles the Hold he also added llic Low 
tlountries and wliat of Rurgnndy remained after the seiz¬ 
ure by France. His dominions were therefore splendid in 
extent. His son Philip married Juana, danghter of Fer¬ 
dinand and Isabella of Spain; and their children, Charles 
nnd Ferdinand, botli, eventually cmjiernrs of Geimany, 
founded respectively the Spanish and the Austrian brunches 
of the IlapsburgR, Sumo occurrences under Maximilian 
are imct‘S8ary to be mentioned here. The famons Diet of 
Worms in 1495 abolished the right of private warfare, 
and sot up tho Imperial Clininbcr, nciinlnatcd by the states 
for tho scttlemeut of disputes, and supported by a tax 
througbont the empire. Maximilian himself created the 
Aulic Oouneil us a court of legal npjienl, and those two 
courts lasted till the end of tho empire. The Swiss oon- 
<^ucred at Doruacb in 1499, and Maximilian then formally 
acknowledged tJieir independence. As he was at variance 
with the Venetians, and could not enter Italy without a 
war, Maximilian arranged with Pope Julius XL to take the 
VOJU VI. 


title of “ Emperor F.lcct,” and was never actually crow’ncd. 
Tlicre seems reason to suppose that amid tho schemes 
with whie.h his brain was always teeming, that of himself 
becoming pope had actually oeciirrod to Mu.\lmilinn. If 
he is 01)0 of the most iiiti-n-stiug figures of the middle ages, 
his sneccssor, Chailes V., is by far llie most mngnlticeiit. 
Charles was King of Sjiaiu and the tw'o Sicilies, and Duko 
of Uurgundy and the Low Countries, when his grandfathiT 
dic'd, fur his mother Juana was doelarcd in&aiu; (a matter 
on which rests grave historic doubt), and ho ruled lii her 
stead. Francis I. of Franco, and Henry VIII. of l-higland 
ami other iirincc's, eompc'tcd with Charles of S]>ain for tho 
German crown, Charles was elected in loll), and in- 
hciiling nil Austria, tlius became tiu* most piiwcrful prince 
in l'ui'».ijK5 siiu-c (liavlus the Great; imlced his aim was to 
rival that great namesake of his. He was so feuied that 
to calm apprehensions lie began tlie onstoin, ewr after¬ 
wards fc»llow<'(l, of Solemnly confirming the lights of the 
several stall's on eler-tioii ns king. Charles was the JsLst 
king of Geimany crowned emperor, and he was crowned 
not at Rome hut at Bologna. Most unfortunalely his 
dream of dividing tho Avurld with the pope, in imitation 
of his gi'oat pre<h‘ccssor, led Chark'S to lake tiu* uiiti- 
ReformatUui side in the great religious struggle' wldeli now 
began under Lntlier. Tho celebrated J)iet. of ^Y^nm8 in 
15‘Jl n'sultcd in l.uther's eondenmation as a heretic; hnt 
to Charles’ honour the safe-conduct whiidi iiad led llnss to 
llu* seaflold under a former enqieror was held in due honour 
in J.ullier's case, and he cscaficd safely to his famous seclu¬ 
sion in the Wm lhurg. At this same diet Gliarles gave oxer 
to his brother Ferdinand the Austrian states. The long 
Italian wars with Francis 1. of France forced the emperor 
to avoid raising enemies at home, and thus indirectly helped 
the Reforination. The Diet of y[)t*ver (Spires) in 162C de- 
ehuvd religious liberty for raeh slab'; but at a second diet, 
held also at Speyer in 1129, it elumcod that the majority 
was GalhoUe, and the opportunity was taken to forbid 
further religious changes and to order the universal cch'- 
bralion of the maK.s. The Lutherans entered fornial 
protest against this snap-vote, and their name of j>ro- 
thus originated. The Swiss reformers under 
Zwingli were moving on similar lines with Luther, hut 
though Luther and Zwingli met. in 1521) they could m^t 
agree upon a common profession of faith. The distinclio)i 
between the Lutheran and the elmrch therefore 

grew up amid somewhat hitter fta'lings, and exists to this 
d.ay. Charles sought to settle the religions diflieulty alto- 
geilier at the Diet of Augsburg in 1530, but his interfer¬ 
ence only prodm-ed the sph'iidid Augsburg Confession, 
still the basis of religions instnietion fur the Lutheran 
states; and it ended in tlio condemnation of the LutherauH 
as heretics, mid the furmation of the famous Schmalknldie 
League by them in self-defeiiec. Ni'wrthelcbS, in 1532, 
tho nppro:w'h of tlie 'Kuiks ilrove C.havles to grant tho 
religious peace of Nuremherg. This was only to gain 
time; fur when the danger was over Ohavle.s attacked tho 
ProtestantB both bv actual euutliet of arms and in the 
Council t)f Trent (1545). Vicioriona in war at every 
point, he forced the scheme of the Juterun to be accepted 
ns a iru'nns of rcligimis reunion by the Lutheran princes. 
Suddenly, ns the outcome of secret plots, Henry 11. of 
Franco ami Duko Maurice of Saxony rose against tho 
emperor. Henry seized the bishoprics of Metz, Toni, and 
Verdun; and Mauiice ailv.anecd on Charles, who, deserlid 
by every single stale, had even to ilee for his life. After 
many concessions the religious peace of Aug-'bnrg (1565) 
nt last restored quiet to Germany; but the bishoprics 
were lost, and im efforts could rei'o\or them from France, 
Charles, disgusted vvith the failure of his irnpeiial policy, 
abdicated liis Spanish crown in 155.5 and his German in 
155(), and Ferdinand his hrollier succeeded liim in tho 
latter. Ferdinand I. proclaimed himself emperor at once, 

iH 
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witlitmt corouatlun by tbo pop**; and this wuh f(»r cvi*r 
nftrr the custom. He wns judicious in religious iiiatters, 
mid bis son and successor, Jlnxiniilian TI., was even bruiubn* 
in bis opinions, so tis to be openly accused of Lutheian- 
isin by the Jesuits, now unlmpplly be^^innlni; their eiireer. 
Tlio etiipenirs next rei;;nii»K. Ibulnlf II. and Mattlujis, sons 
of Maxiuillinn, unforlnnately leaned toward the Jesuits, 
niid tile latter at tlie closir of liis rei:;n w’as conipelled to 
receive his hi^'oted cousin reulinaud, dnko of tStyria, as 
coadjutor in tin* empire. ^'enlinand Jl. su<‘(:eed<*d, to 
Germany's lastiu*; mi^foitune, in IblP. lie had already 
80 opprc'^sed the I’rotest.’inls tliat at it eonfiTCMicj'at I'la^ue 
with the liiipi'ilal «*iiuneil]c»ih two of the latter were 
by tlio indi^^nant IVolestants thrown out of th»« window 
of the hall. 'I'lie J'rotL-stants foniK'il “ tlie Knion,” the 
Catholics “tlie Ijr-rj^u**,*’ and imlli sides urnied swiftly. 
Ill the meanliiiH* Kri'ilenek, chador palatine, son-in-law 
of James 1. of Kus'land (and whose sous, I’linces ]tn])eit 
and Manriee, were to heeomc familiar («» Kn^lishmen lal<M 
j'H in the Civil War), was chosen kin^ of Iioli<*mia, at 
that lime IVoteBtaiil. Ferdinand lestilvod to he^in his 
new “ crusade ” a^aiust Protestantism witli Ibihemia, and 
tieeordingly sent Count Tilly, tlie most eniel soldier ol that 
eruol time, u«;.unst tlic devoted hind. I’lie ‘‘winter Icin^” 
■\V.as hopelessly defeated and fle»l, lus i-leidoral difjnify was 
pjiveii to Havana, and lluhemta was heated with appalling 
soierity. The Protcslaiils were e.s.teiiiiinated, either slain 
or hanished to a man; the f.imtms imiveisities fell, the 
flourishing tr.n<ie ceusc-d, and the lainl was mined for 
centuries; but it bi'came bir <‘ver (.\iliiulie, and I'erdin.nul 
was well pleaseil. 'I'hns lie^'an the 'J'lliKTV ^ i.Aus’ Wai;, 
with Tilly and later on Wallenstein on tin* Catholic suhs, 
and Miinsfelil and later cm Gustaviis AJoljiIins of Sweden 
on the I’rofestaiit side. At Its close (peaceof Westplinlia, 
KJ'lH) neaily two-thirds of the people of Germany had 
]>eri.shcd, the whole country was a wieek and a waste, 
trade existeil nowhere, and I'ven tin’ Hanseatic League 
was broken up becaiw? tin* several cities were unable to 
supljort its e.xpcnscs. Only llie general misery slopped 
the war, for imitber side Jiki’d the t*‘rms of pc.aee, and 
the pope openly prolestoil, am! repudiated the transaction. 
France, who had taken part in the war, adiled further to 
lit*r spoliations westward of the Phiiie. An eighth clee- 
toralc was made to restore the palatinate to its foiJiKT 
dignity. Tlio Fleelor of Hraudeiihurg acquired hy tills 
lieuty roinerania, Alagdehurg, Hulbcr.stadt, Minden, and 
Kunan. It sbould be mentioned Hint. Albert of Hrandeii- 
biirg, finding himself liead of tlie Ti'Ulonic order of knights 
who had con<inered Prussia (l‘ious.seii) from the heatlieii 
eastward of the Ibiltlc, bad iii lo2o nbii.sed his po.silioii so 
far ns to dcstioy Ibc *)rder altogether and inako hiin.self 
hereditary Duke of Prussia. Alliert was not elector, but 
ill lliOl the duchy of Prussia passed from his descendants 
to tlieir relatives tho electors of Hrandoiihnrg. It was a 
most important accos*.ion for Hr.'mdeiihuig, siiieo the duchy 
of Prussia ivas not a German fief at all, I5y this peace 
of Westphalia all tlic states indei'd acquired sovereign 
rights, except on matters afi'ecting the empire. Therefore, 
for practical purposes, the power of tho ein]ieror over tho 
German states may be eonsiiien-d as now cea.siiig. 

Oil the deatb of Ferdinand HI. (IboT), son and sueccs.sor 
of P'crdinaiid 11., it is wurlb noting tliat Louis X1V\ of 
France, “le Grand Monarqnc,” tried bard to gain tbc 
imperial crown by bribery and negotiatifni. Ferdinand's 
son, Leopold I., however, succeeded him. Tjouis on llio 
first pretext invaded Gennuny, and annexed to France 
nearly all that was left of Jjotliringim and all Fl.'^ns'^, 
including the fiuo city of Slrasburg. whieli in 1(181 ho 
seized while tho peophi wem nt Frankfurt fair, though 
it was threo years since peace had been procluimed at 
Kimeguen (1C78). Only in 1871 did Germany regain 
these provinces from France. In the second war of Louis 


ivitb Gennuny tbo disn.sters suilercd in tiie first by" 
tbc Rtates of Holland were amply avenged, for VVillianv 
of Orange wiis now king of Kngland, and it was he who 
IcmI the allies. The peace of Uyswick tcriulnated hostili' 
tics in l(lb7. Frederick-William, elector of llrandenhurg 
(called tho Great Flector), liad raised the electorate to a 
coiinrianding jiusilion in the first I’leiieli w.ar; and Jiis son, 
though unequal in sagacity to the Great Pfiectur, so worthily 
continued liis efTort.s in the weond P'rench war that ho felt 
strong enough to proeluim himself King of l*rusbi.a in 
17t»l, and to gain the emperor’s consent. King of Bran¬ 
denburg he. cnuUl not he, thougli here his main power 
hiji ; but, as was obsenx'd before, Pni.ssia, the Half-bar- 
baVian state in tlie cast of tho Baltic, lay beyond the empire, 
and was a eouveuieut jiosscssiou for the now king's ambi- 
lious jmrpose. At the same time Hanover w'as iiunh’ mi 
eleetorati* (the ninth), and a few* years later (171*1) its 
(deetor George .suee<*edod to the kingdom of I'.ngland. 
But before this last event oeeuvred, and while Aiuiu was 
yet (Jiieen of Fnglaud, the war of tho SjTanish sueri'.ssion 
broke out tlu'ougli the greed of Louis wlii<*h gave 

room for tlie sideiidiil abilities uf Mailbor<JUgli ami Prmeo 
J’-ugime of Savoy to display lliemselves. Marlborougb 
deseived liis lilh* of a ]>iinee of tb<! empire by bis won¬ 
derful vietorh's of Blcnlieiin, Omh'imnli*, and Malplaquct 
(I7i>2, 1708, 170!)), and doubtles.s Louis’ grandson would 
iievi-r have repl.iceil n Hapslimg by a Bourbon on tho 
throne of Spain, Jiud not the great eajilain been ri-called by 
ealials nt ImiiH'. By the disgi'aeefnl peace of lltnrht, wliieli 
tolhiwed in 17K), tlie Finpevor Gliarles VL (son of 
Leopold) Av.as deserteil, and saw liimself foiceil to agree to 
tlie ])oaee of Bastatt in 1711. Fhilip V. (Bourbon), gi.ind- 
w»n of Louis XIV., was recognized as King of Spain, hut 
Austria v<*e<*iv<>d in exchange, the Spanish XetJierJmids, 
Kaples and Sicily (aftci-wavvls exchanged for Tuseuny and 
r.innu), Alilau and Saidiiiia. But the Ibiqieror Gliarlos 
VI. hud m. son, and the last yours of his life were spimt 
in gaining iJn^ adUi-sion of tlic gj'e.at princes .mid powers to 
tlie Pragmatic Sanction, which ho promulgated in 17 Gl, 
providing that the Austrian dominions should jiass to 
females on the extinction <if the male litvi. 'I’liis was to 
seizure tlic 8ue.e,essi<»n of his daughter Maiia Theresa. 
Tlie troubles wJiieh this arrangement led the emperor into 
w'ere endless. One of tlieni w.'is tho cession of the still 
German fragimaits of Lolhring**n (Lorraine) to the demised 
King of Poland, falhcr-iii-law of Louis XV., whereby in a 
few years U came into tlm po.ssession of Fimicc. 

Tlieresa nsconded in 1740, hut soon found that lier 
mily sure jiosse.ssion was the kiiigilom of Hungary (wliieli 
liad been declared horwlitary, and no longiT clecUvi*, in 
1087). The opportunity for acquiring Silesia under an 
old cLaim was too tempting for tlie young King of Pnissia, 
Frederick II,, to refuse it. I'lie first and second Bilesinii 
wars between P’rcdcrick and the queen followed-—the latter 
WOT nominally begun in favour .»£ the ICinperor Charles 
VTI. (elector of Bavaria), a feeble and quite powerless 
prince, who was mostly in exile during his brief reign. 
On Oliarlcs* d< alli in 1745, Fr.aiicis, graml-dulcc of Tuscany, 
husKand of tlie (>uccn of Hungary, was elected emperor, 
the true sovereign being Maria 1‘hcresa Inirself. Tho 
riv.alry of Prussia and Au.'^lria h.ad now begun, not to 
elobo until, iu 1871, tbc latti-r was pruuuuneod a non- 
Gmnan jiower. Fight yi*ars’ Im iitbing time was alhiweil 
(1748-5(i) between tbc .Silesian wars and the terrible 
Seven Vears’ AVar, wherein Fredeiiek, imw calh*d tho 
Girat, held all Itlurope (save only Knghind) at hay. 
[See Fk!:i>kui(’IC II. oi-* PiiUHSi^t.’J A change of sove¬ 
reigns ill llussia brought that eouiitry at Inst on Frederick’s 
side, and a.s all Kuroj)G was exhausted, not to say ruined, 
the peace of Hubertsburg stayed the awful scourge of war 
in 37(>ll. The perilous price, however, had been paid, and 
Prussia was felt to be now one of the leading powers of 
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Europe. In 1772, at the first partitum of I’olanfi, she 
received her Bliaro as well as Austriii uud ItussLa, and 
Prussia proper was by this Tneaiis joined to Braudenhurf;. 

Tho accession of Joseph 11. to the empire on the death 
of his father, 1706, and to Austria t*u the <le:ith of his 
mother, I7H0, restored tlic nominal |>owcr to tlie llaps- 
htir^s. The good emperor was full of hcMievolcnt scIk'iucs, 
loved peaceful plca8ur<*s (witness Ills steady patronagi? J)f 
Haydn and Mozart), and wascvjai disposed to ho despotic 
in improving his country, lie cli»sed over ChU monas- 
lerics in an altompt to the elinreh. But Jio was far 

in advunro of his ag<‘, and tlie hrtKul ideas which w<‘ s<.» 
much nifmiro wern at that time only ])rodnctive of <lis- 
rontent and mischief. 1'ho worry of what seetrnal to him 
ingratitude was prokably tho eauso of Josepl)’s death in 
(7P0. His bndlier Leopold II.. quiet and perhaps a little 
rraclionavy, succeeded as emperor lav better than the excel¬ 
lent Jo.si‘j>h. 

Prflncis If., Hjc last emperor of (h'rmaiiy, succeeded his 
falJicr T^op<iUl in 17.U2. lie had at om'o to face tin* cvisi.s 
of the Krcneli Revolution, .and in two \ cars saw the head 
of his aunt (Mario Antoineft<>) fall like that of a rommoii 
criminal on the scafiuld. 'I'lie Ncthcvlniuls revolted and 
threw themselves inl<) the arms of Krnncc; tin' impiuial 
forces were ininonsly cosll\ wliiie cn'ccling little in the 
war against tho Pnaieh R<*])nl>lie, and Prussia and Russia, 
after uniting to make a second pjirtitioii out of tlie Polish 
slates in made a sepaiate peju'o with France. Aus- 

tiiawith all these griefs sonaht comjH'n'-alion in u large 
share of the final and third p.n'ti(ion of .‘ill tliat remained 
of Poland. But di.sasters were to come. Bonaparte had 
now nppeand, and in 17lHi he thoroughly defeated the 
Austrian Italian forces at l..odi, piisliing on into Austria 
itself in the next year. 'Die ciiij»eror was forced 1«» agree 
to the pcjico of Campo rormu), giving up (secretly) the 
left hunk of the Rhino to Frsince, utkI (t»p«nly) receiving 
Venice, Istria, and Dalmuliu in return. At the Congress 
of Kastatt in the same year the French c(»mjucvor iuso- 
leiilly dictated conditions to the cowed and tiembiing 
Germans. Wiiih! Bonaparte w’.'is in l’’g}pt an oyfpovtnnity 
sccmicd to ofier it.sclf, and Austiia joim‘«l Russia and Eng¬ 
land in tho French w’ar of 175)lh Bon:ij>arti*, luiwcvia', 
returned, and hi.s presence ivas soon felt in the conquest of 
Italy at Marengo (IfiOO), while Alorcau cruslied the forces 
in Gennany at Hohenlindcn in the sumo year. The 
emperor hurriedly signed peace at Lundvillo ut tho begin¬ 
ning of I SOI. The new French nominee to tho grand- 
duchy of Tuscany W’as made a tenth ('lector in virtue of 
tho territory of the. .'irchbishopric of Sal/diurg, which lie 
received at the hands of P>otuiparte, and thi' matter of the 
Rhino frontier was now openly agreed to by tho entire 
diet at Regensburg, lbt)2, the disposscss(>d princes being 
cum])on8utod in various ways. Thu loindgravc of lle.sseii- 
CaH.sel, tho Dnkn of WUrlcmhcrg, and the Margrave of 
Baden liccame tho eleventh, twelfth, and Ihirtwnth elec¬ 
tors. The freedom of forty-eight of tho free cities was 
suppressed. Germany groaned beneath the heel of the. con- 
qui'ror, who now proclaimed himself an emperor (of I'raucci), 
and indeed possessed more of tho realities of cmpiin than 
any emperor since Charles V. Bonaparte did not, however, 
suppress the ancient Empire of Germany: he left it to fall 
of itself. Tho seizure of Hanover in 180.3, and many 
other insults, failed to rouse Germany: hut Austna by 
hei'self Again joined England, and Russia and Sweden 
c4irao into the league also, and declared war in 1H05. 
Many German states even joined Bonaparte against their 
own brethren, so low had German brotherhood fallen. Tho 
capitulation of Him, tho taking of Vicmin, and tho battle 
of Ansterlitz, all occurring in 1806, hurried tho emperor to 
peace, in spite of the triamph of England at Trafalgar, 
and tlie treaty of Fresburg was signed in December of the 
some year in which tlie war had begun. Austria was 


crushed, her conqueror was pitiless, and she lost Venice, 
Tyrol, Swabia, &c. Bonaparte raised the Electors of 
Bavaria and Wtirteniherg to the rank of kings, and Baden 
became a grand-duchy, all these being declared sovereign 
states, independent of the empire. Worse was to come. 
In June 1800,111 the invitation of Bonaparte, the Kings 
of Bawaria and WUrlemherg, the Electors of Baden and 
llessen-Cassel, and some other princes constituted them- 
RfJves the Confederation of the Rhine, acknowledging 
llu5 French emperor us tln'ir bind, and recognizing their 
war-conlingent due to him as 03,000 men. The Arch¬ 
bishop of Mainz, now' transferred to Regensburg, who hud 
once been convener of the ancient imperial electoral eollcgi*, 
nv'as now primoniieed primate and French representative in 
the neiv conft'derallon. Tw'o emperors eonhl not exist 
t<»gether in Germ.'iny, Frniiei.s therefore quietly .altered his 
title to that of Emperor of Austria (1800), and the Empire 
of Germany had come to an end. 

Kopshurg I'jmpcrora of CU i'inany (or emjierors of the 
house of Austria).—Albert II. (duke of Austria), 1138; 
interregnum. IL't!*; Fiederiek HI. (duke of Styria), em¬ 
peror, cousin, 1140; Maximilian I., cinpeior elect, son, 
1403; (.’harles V., eunieror, neplK-w, 1.610; Ferdinand, 
brother, 16.6(1 (Ferdinand and all sneceeding princes took 
tlie title of emperor witlnjiit coron.alion by the pope); 
Maximilian II., son, 1604; Rudolph 11., son, 1670; Mat¬ 
thias, brother, 1G12; Ferdinand IT., cousin, IGIO; Fer¬ 
dinand 111., son, 1(i.37 ; Leopold I., sou, 1067 ; Joseph 1., 
son, 1706; Cliailes VL, brother, 1711; Clmrles VII. (lOcc- 
lor of Bavaria), 1740; Maria Theresa, archduchess of 
Austria .and quern of liiing-ary, daughter of Charles VI.; 
Francis I. (grand-duke (jf Tuscany), hnsb.md of Maria 
'J'liercs.'i, elected 1746; .losepli II., son of Francis I. and 
Maria Theresa, 170.6 ; Leopedd il., brother, 1700 ; Francis 
II., son, 1702, resigns empire Germany, 8lh August, 
18U(). (Tlic enijjiiv reuses. Francis becomes Francis I., 
emperor Austna.) 

'The turn of 1‘russia, which had .selfishly held aloof, was 
now to coino. Bonaparte, by many and various insults, 
left it no Option, ;md w.ir was declared in JKOG, only to 
result in the disastrous defeat of Prussia at Jena and the 
occupation of Beilin. At the peace of Tilsit, in 1807, 
l*russia lost licr Rhine provinces, and these ivere m.adc into 
a new kingdom, tli.at of Westphalia, for Jerome Boiuqiarte, 
with Brunswick, ITcsscn-Cassel, .and p.art of Hanover added. 
S.ixoiiy was also onricln'd and made a kingdom in reward 
for tlie elector’s services to Boimj)arte. Altogether Fnissia 
lost 6,000,000 subjects and more than half her territory, 
besides paying an indemnity of 4^0,000,000. 

Yet once again, however, Auslriiv determined to try 
fortunes with tlie French emperor, and war was declared 
in 1800. In about six months the batth* of Wagrain, out¬ 
side Vienna, again forced the Emju'rur of Austria to sue 
for pc.'iee, and again to submit to povoro losses of territory. 
'rvTol, decreed by the eouqueror to his ally Bavaria, refused, 
however, to acquiesce, and under tho hr.avc Hofer for 
many muntha maintained its iudepcndonce. Saxony was 
.also further rewarded at the expense of Austria. Since 
1807 Pru'ssia, hound down to an army of onl}' 42,000 men, 
Imd been silently passing the wliole nation quickly through 
tho limited siiuadrons. In 1813 tho king (Frederick- 
William HI.) felt strong eiumgh to call upon Germ.any for 
a last effort, the tyrant being iiow' hc.avily burdened In con¬ 
sequence of his disastrous rctre.at from Moscow. His pro¬ 
clamation was issued from Breslau, for Berlin was under 
tho power of tho French, who since 1810 had annexed tho 
whole northern coast of Gennany as far as tho Elbe. Tho 
brutality of Bon.aparte now bore hitter fruit. Even the 
professors from the colleges, a.s Fichte and Frocbcl, ran to 
Anns. Russia, and later on Anstria and Sweden, joined 
Prussia. At first the uIUc.k were defeated, but gradually 
fortune turned. LlUchor w’on many laurels, and eventually 
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at to I'.Uli October, 1^13) Ibniapartn was 

coinitlctoly cnislied. llu ccrtnioly lost 70,001) iiic*n in 
tliis ssiugtiinary battle. T!iu Kni|MTf>r f)f RusKia and tho 
Kin" of Prussia piiterod l*uri» in triutnpli, .‘JUt ISIarcli, 
and shortly after Ihinapiirle was baiiihlied to Elba, 
Now cmuu tho task of restoriii" j)rd<'r to (lermnny. 'riio 
{jreat eonffress of Vienna met in ]HM. All the territory 
taken by Franco since 1702 was pven haelc to Gcimany; 
tho roiifedcratlon of the Rhine and tlie kiiijjdom of W’cst- 
plialia were hr«»ken up and tlio terj-itorics restored to tlieir 
fiinner owners; hnl Prussia di'niand<Ml Saxony, and Russia 
tin! whole of Poland, ns the leuard (>f saerifie<*s in tJie late 
wars. Disjnites ran hiirh till the news emne of Ronaparle’s 
escape from J'Rhsi. 'J’Jn-n all eontesl. was forgotten in tiie 
necessity of tlie hour. Tlje brilliant <‘ainpai"n of Waterloo 
in 181 b, in wbieli England Ijon^ the lion's share, om-o iiujre, 
and this time for ever, put an end to the tyrant’s seln-mes; 
and the saeriliees necessary bail brought all parlies to tluar 
n(*nses. Tho congress of Vienna (piiekly came to a el<is«*. 
Austria recovererl Tend, Salzburg, Vnraillierg, amt the 
Innvieitiel, and Lombaido-Venelia as well. J’rnssia n*- 
;r>iincd her ]H)sition as l*efoio Tilsit, and ninclt of uoilli 
Saxony and the Rhine country weu* iubled to Iht. Ihivaria 
was also enlarged, and Hanover too, the latter being inad(5 
a kingdom. 

Jt was felt to he hopedess to restore tlie enipiie, as Ibe 
iealousy of Prussia and Austria was all t{»o manifest. A 
•nonfederatioii (Unml) was subslituti’d, consisting of lliirly- 
'Jiine states, each iiulependeiil exee|»t for e(»minoii naticnial 
p!irp<ises; tlie ])iel of the Ihuid t(» sit in I'rankfnrt, and to 
ho presided ovt*r by Austria. 'J'lie ar{iel(*s of eonfederalioii 
demanded (hat eonstitntbmnl government should be graJite<l 
in all lla: states of the Rnnd, but as this was not eariied 
out nianv riots occurred in various stales about 1^00, in 
one ol whieb the p.ilace of the l)nke of Prmiswiek was 
burnt to the gvjnmd. 'Mie Miind was Jiianifestly a failure, 
and only a cnstcuii’s union (Zolheieiii) al this time served 
«s a slender link of union ainiil the distneted and jarring 
dements of Hie tlerinan peojilcs. In Francis 1. of 

Austria died, am) w’ns succeeded by Ferdinand. In l.s;i7 
Hiiiiover bi’came frc<‘ fnan the Pni;lisli iu>.il power cm the 
accession of (bn’<’n Vietoi ia, as Hanover was subjcvl to llio 
^ali(' law so calli'd, that is, to tlie exclusion of female* 
/sovereigns. The new king (In-U'-I) was violently re.ac- 
tionary, ami Hanover W’as the scene of inueli discontent. 
]Many distinguished jirofessors who were Liberals, among 
them tlio learned brothc-rs /irimni, were rciiiglily dis- 
mi.ssed from Gottingen University. In 1810 h'rederick- 
William III. was sneeeecled on tin* throne of I’russia hy 
his son Frcderick-William IV., who :it taiec! began the 
irnjiortanl national woik of com]ilcting the Oalliedral of 
Cologne, and in many ways encouraged sei<*ncc and art. 
(Among other thiiigfl he induced Mcmdelssolm to incur 
tho drudgery of b miding the ih»rlin (.’emservatoire of 
Music, and specialij reqn(*st(*(l the eonuMisition of some of 
his most ffimons works.) 'J'hese lliiiig> were not without 
effect upon the Germans, eager after unity. If tho king 
had been less ]»osscssed w illi the “ divine light” notion so 
long inherent in his himily, lie might Jiave easily led Ger¬ 
many to ft new future. P»ut lie resisted idl reform; nml 
consequently, wlien Hie general ICnropean rising oceurr(;d 
in 1848, not only Viemift Imt also lierliii w<*re the scenes 
of considcrftlde dlslnrhance. At the same, Hinu a nnmhcr 
of representative men (about bbO) met in J’raiikfurt and 
constituted thcinsclves a National Assembly amidst the 
universal approval <*f (ierninnv. A centj’al government 
was formed and ngre(*d to, tliu Arclididce .lolin of Austria 
was chosen president, and the whole scheme was provi- 
Birinftlly accepted by the v.ivious states as rephiclng the 
effete Bund. But unhappily Denmark put forvird a 
wrongful claim to Holstein as a Danisli duchy (whereas 
it was strictly a German duchy, tho duko of which hap¬ 


pened to he the King of Denmark), and this upset the 
unanimity of tho National Assembly. War was declared, 
but was iiulluii’utly prosecuted; and eventually, at tb« 
bidding of Pjussia, an armisHeewas agreed to. In Do- 
eember, 1818, the Empi'ror F<*rdinand abdicated in favour ^ 
of liis nephew, Francis Joseph. On this nu attempt was 
made to simt out Austria from Germany altogether, ami 
to admit the superior hircc of Prussia, offering tho king 
tlie Jicioditary title of Emperor of Hie Germans. This, 
however, the king declined in Ajuil, 1845), as he considered 
tin* iiroposed eoustituHon did not give sutlieient authority 
to tlic emperor. This was the deathblow of the .^ssemhly, 
wliieli shrank by repeated defections, until AVUrtemberg 
put an end to it hy turning it out contemptuously from 
Stuttgart OHtli June, 18410. Again the stiffness of the 
King of Prussia Iiad d(‘.stroyed the hopes of unity for Ger¬ 
many. The king, liowever, tri<*d to eoiitciit the aspira¬ 
tions of Germany in liis own way. Ho summoned a 
parliament al. Eifnrt to consider his proposals. AiMria, 
who, during 181S-10, had Iniil a life-and-denth struggh? 
with the lepublicans under Kossuth and Gorg<‘i in Hnn- 
g.iry, and had <»nly just, sneeeoded in retaining that kiii"- 
ilom, now ronseil herself, mi’t Pru.ssia in a tolerably 
friendly manner, and as a temporary measure restored tli« 
olfl Bumi, uliieb, Iherefon*, after a sTispeusion of threo 
years, was now (^June, IHbl) galvanized into a scnibluncu 
of renewed life. 

In IHfll J*'red«Tiek-\VilIiain IA’’. was sma*i*<‘ih*d by Ins 
brother Froderiek-AVilliam-l.oni,s, who, as Wi!li.'iiii I., 
lias heeoiuc famous to our generation. ltaelf(‘d by Ha? 
blrongesl statesman of inodiTi. times, Otto von Bismarck, 
In* wt himself resolutely to Hu* work of projuiring for the 
coming struggle, in direct violation of tlm lilierty of his 
peojilc and of the <*onslitntion. Ills great success may 
l)Iind Tiiiiny to the elaivarteristie way in which it was at- 
t:iiij(*d. Like a true llolienzollern ho has refused to work 
except afli'i* his own (h'spotic fasliiun. The Schleswig- 
Holstein question Soon gave liiiii his o]»portunity. Some 
time pievionsly Denmark’s wrongful holding of the duehics 
liml been agreed to by the powers, hut not hy tho duchies 
ihemselves, nor hy tho Diet of Germany. The King of 
Deimiarlc now' proeeeiling to further alter tho constitution 
of Hic (Inehles, the Bund stcpju'd in and ordered Prussia 
and Austria jointly to o<*cnpy them while the qm*stion of 
inheritance was decided, Tlie Duke of Augustenberg 
seemed to have the prior claim, as the male lino of Den¬ 
mark Iiad died out with Fiedeiiek Vll. But tho dnke’s 
father had com]»lleated matters hy resigning liis claim 
(under protest fioin the son) in 18b J. The question was, 
however, never decided. Prussia was determined to pos¬ 
sess tho sjioil, and <*neouingenieiit of tho Augustenberg 
claim by the Austrians was laid liold of as a pretext for 
rcinonstranee by J’russia. As Bismarck had said, tho re¬ 
generation of Germany w'as only possiblethrough blood 
and iron,” and ho was now rc'ady. Accordingly in 186C 
General von Mollke drew up a plan of campaign, and 
war began in Jnm*. The du(!hics in dispute, and also 
Hessen-Cassel, were at cnee annexed, Saxony conquered 
and jiarlly annexed, and ILinovor conquered and wholly 
annexed, the entire army capitulating and tlio king (Duke 
of Cumberland in the peerage of Great Britain) retiring to 
Ills English relatives. A short, sharp conflict in Bohemia 
ended in the defeat of the Austrians at Smlowa and the 
aiiuexalion of Frankfurt and Nassau by Prussia. By tho 
treaty of Prague Austria consented to lier perpetual exehi- 
sion from Germany, to the cession of tho HolsHdn duchies, 
and to tho jiav mciit of 40,000,000 thalers (say Xfi,000,000) 
as the Prussian exjienscs of tlie. war. In an Italian war 
in 1850 Austria had lost Milan, and now, ns tho price of 
Italy’s co-operation with Prussia, she forfeited Venice also, 
Germany 1ms never since held aught of Italy, Prussia 
was now tho most powerful stato in Europe, and the 
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xintioiial pride of Franco could not Huffer such a rcvcrsHl 
of Napoleonic glory. Accordingly tlio French Emperor, 
Napoleon 111., who had more than once demanded in vain 
indomnities for his neutrality in the Auslro-rmssiiin War, 

I only to bo mot with clcvri* manfpnvros on the part of Ilis- 
niarck, now seized a ridiculous pretext (the candiilaturo of 
A Hohcnzollcrn prince for the vucunt throne of Spain, dis« 
avowed almost as soon as put forward) to hnee lh(s King 
of Frussia into war in 1870. The <!vent8 of the war are 
narrated in the arliclo Fkan<’k, SuiVico it to say here 
that it proved ullcilv disastrous to Napoleoji III. and 
his country, and ended in the capitulations of Sedan 
and Metz, witii the emperor and nearly 27h,()t)(l iroojjs, 
the entire soldiery of France. A brave but allt)gelbor 
desperate attempt av.is made by the French n-public, 
which now took the helm of government, to continue 
Iho unequal conllict, but in Murcli, 1871, the (lerinans 
entered Paris, and the famous indemnity of i;200,()U0,()()0 
was agreed to, as well as tlie rest(»rati(in of all JHsass (e.\- 
cept ik'lfort) and Lotliring(!n. Tlic Freneli part of tli(! 
latter (French liorraims) was not taken fmm France, This 
\\HT directly brought about tlio luili'ieatluii of (lennany. 

In 18U7 the South German states had split <»!!', Jhiden 
ratljcr unwilliiigly, Ibougii by a secret treaty engaging to 
give the King of l’ru''Sia couiniand of their troo]is in time 
of national war. TlitJ other states had formed tln-insehes 
into a North German Confederation, with an elected diet 
and a representative federal council, under tljc preMdem-y 
of riussia. These bodies liad vvaimly supported Prussia in 
the war of 1870, and the South Geiman stales had proved 
iinespectediy true to their engagements, til- 
stone which brought d<ivvn the French emperor's policy.) 
Fighting shoulder to shoulder South and Noitli Germans 
forgot their (lifieienccs, and in Oetobera nnuui of tlievvhole 
country was phmne<l. In l)ecemher ti>o King of llavuria 
jtruposed that tlm new Geiinuii Confederation should be¬ 
come a German Einpin’, with the King of Prussia as 
hereditary emperor; and on the assent of all ronetaned 
King Willbun was proclaimed Kin]»eror of Germany iu the 
Kail of Mirrors at V'ersailles on 18tli .lanuary, IHVI, with 
all the pomp of ceremony hetitting so august an oeeasiuu. 
But what was far more impressive to tliose who looked 
beneath the sm'facc was tin' fact that Ibis great ste]i in 
German history slionid happen to be taken when the Ger¬ 
mans were at last victorious over that country which had 
bo long oppressed them (and whnl was far worse, fomented 
their intestinal divisions), wiien the new emperor's head- 
(piarters were la the palaee of Louis XIV\, and Paris lay 
helpless and starving at his feel. 

Thus has once more the unity of Germany hecn attained. 
That it may he permanent, and tliat so great a nation may 
for almost thu first time in its long history have fair 
opportunities, of developing its vast resoinres, cannot but 
bo the prayer of every one belonging to our own kindred 
folk of England; for it must never be fox’gottcii that by 
race and speecb Englishmen and Germans are brethren. 
A strong Germany, ceulrul in force us well ns iu position 
in tho European commonwealth, Is not only a source of 
pride to fellow-Teutons, it is further the main and very 
chief guarantee for that peac<^ of Europe for whiih ail 
good men tliirst these many weary years. 

OKItMANY» ImASQUAGK AND LITEBATITRX: 
OF. Seo (iKUMAN LANOUAGIS A>'J) LlTKllATUltK. 

GBRIUCN. a name apjdicd by the Linnean school of 
botanists to what is now called the ovary of a tlovvcv. 

GEBMINA'TION. Ihu lirst {i^owtli of a seed, the act 
by which it exchanges t!ic. condition of an embryo for llial 
of a young phiut. Tbe embryo of a plant is folded up in 
thu iubido of a seed, and is either a short double cone on 
which two or more cotyledons are li.\cd, or a simple more 
or less cylindrical body, having no apparent distinction 
between tho cotyledons and tho axis, [^ec EainuYo.] It 


has, moreover, little other than a cellular organization,, 
very often not possessing a trace of the complicated vas¬ 
cular and tubular structure afterwards developed. Tho 
act of unfolding, breaking thnmgh the integuments of the 
seed, and acquiring a vascular and tubular ns well as 
cellular orgaiiizivtlon, is germination. Three coiuIitioiiH 
are iicecswiry, namely, heat, moisture, and communication 
with oxygen. When these conditions are favoiirablo tliere 
is a formation of sugar (turned to account in the ])ro«’eKs 
of malting); the embryo is tlius supplied with food until 
its Klein Ij.as Jcngtlicncd and carried up llie iir.st leaves to 
the .Kun and air. 

Alti’iiipts have been made to cxjM'ilitc the process of 
germination, by steeping seeds In a weak solution of 
chlorine, but n<» practical advantage lias been derived from 
tin* c.\])crimcrit. A more ciVcctual plan has hctai bmiul 
f<jr ]i.ard-sli«‘11ed seeds, kucIj ns lln)se of llie Ae.aei.a, iiaim*ly, 
boiling the seeds fur a jteried l>etvve(*n oiu* and live minutes. 
This has certainly, iu sonic cases, liad the ctlVct of causing 
seeds to grow which under ordinary cinnimslajicc.s would 
not have grown; a eiriaimslancc to ho ascribed, wo con¬ 
ceive, to tin; Ijaid integuments of the s(‘etl being so mucli 
softencil as to ofler no great rcsist.ance, to the attem])ts of 
liiu emfiiyo to cseapo from within them—attemjits wliicii 
required no a.ssi5,tanee whcai the laubryo was in full activity 
and tbe seed ei.;iL coiniiaratively soft, but. indisjicn.sablo 
\vl)on tlicsi- condilioiis arc reversed by the lo.ss of vigour in 
the einbiyo and the exeesfivc induiation of the ca.*'C con¬ 
taining it. 

GERMS OF DISEASE, a jdirase whicli h.as long 
bi-en in use IxAh In popular laiigimge and in medical Writ¬ 
ings, and has leeeivetl fresh Kignilicaiiet! during recent yeans 
/nmi tljc lahoni's ot .scvenil eminentmicroscopists, who Imvo 
investig.'ilcd the oiigiu and morbid proces.ses of many form.s 
of infectious «lisca.s(!. It has long been known that tlicri* 
are many dI.s^•.^ses which, whatever may have been Ibelr 
origin.d cause, aie in neaily I'vejy case tho result of some 
poi.son introduced into the Kystem from sinnc other person 
butrering in a bimiliir manner. Very often the mode of 
communiealion can be clearly traced, and the various stages 
of llie disease aceurately delei’iniiied ; and thongli in ni.any 
ease.s tlii.s is iinpos'-ildii, tlie modes by whicli infection can 
be couv i‘V ed are kiuavn to bi* so subtle and so numerous that 
a conveyance of tlie disease is always .surmised in spite of 
defective infoimation. Another fact that has long been) 
known is th.at when tho poison of disease is conveyed by 
infection it alvvavs involves a largo multiplication of 
material possessing the same infective property. Tho 
amount absorbed by tho subject in tho first instance may 
have been exceedingly uiinnte, but when its cflccts bavi* 
become inanife.‘-t in tin* jiroduetion of disease, the diseased 
body, citlicr in pait or as a whuh*, yields a large supply of 
the .special ngriit of infection. This process in the living 
organism hears a blriking re.semhlanee to that of formen- 
t.ation which occurs in non-living bodies, a circninslaneo 
wliich wa.H lirbt pointed out by I/iobig. As alreaily ex¬ 
plained under Fi.i:MV.STATit>x, yeast, which is a rndi- 
lucntary plant compobed of cells, when added to a siiltnblo 
niediutn, bucli as a solution of Migiir, rajiidly multiplies, 
the yeast cells feeding u}ion the sugar, and giving oft’ 
alcoliol .and carbonic, acid until the whole character of tlu* 
liquid i.s changed. In a somewhat bimihar way certain 
poisons when introduced into tho blood cause di.scases 
which gradually atTcct the whole mass, and ,as the yeast 
has no powa'r over fully fermented liquids, so them aiw 
forms of disc.asc wliieh, after being once endnied, appear 
to give immunity fiapin any future attack. Tbe nature of 
tho gciTO, however, by wbicli infection is conveyed was for 
many years the subject of considerable contriwersy, and it 
i.s only within a very recent period that the secret has been 
discoveri'd. The expcrinient.s of Pasteur iu investigating 
Die cause of tl e bilkworm dbease, which for many years 
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liftd made Rreat ravages in Trance, proved tliat animal 
^erms mi^ht bo the causo of diKcane of a very infectious 
and dcstiaiclivo kind, and subsequent expcriinenU led him 
to the conclusion that such ^erms had a real independent 
existence as organized solids either of a vegetable or animal 
character. SubRequeut researches by Pasteur, Siimrt, 
Lister, Obermeir, Klein, liurdon-Sanderson, Koch, Jlanson, 
Eberth, and others have thrown eoiisiderablc light upon 
tlic nature of these germs, and it may now h(5 eoiibldered 
as fully proved that numerous diseases arc caused by the 
rcceptinn into the body of certain living organisnis, and ibeir 
Rubscqncnt development and multiplication in the syslem. 
The study has been attended with eoiiRiderable difHeulty, 
inasmuch as the objects which have to he scrutinized ar(^ 
so exceedingly minute, and often so much alike, that even 
the higiiest powers of the microscope, when employed by 
patient and cxpeiiciictal observers, will fall to detect them. 
Notwithstaiidiug thes<! dilHcultics, the germ ivhich gave 
rise to the cattle plague, commonly known ns the rinderpest, 
was discovered and delineated in 18(15, ami since then the 
dh>tiuctive micro-organisms of Rjdenic fever, malignant pus¬ 
tule, ty])lioi(l fever, and consuniptiuii have been detected. A 
description of these mieropljytes has already lM*en given in 
ibis work fsi ‘0 llArTivKiA], and quite recently tw'o fresh 
discoveries have iK'en announced in (he detection of the 
cholera genn by Dr. Koch, and tliat of hydrojdiobia by 
Pasteur. It must, howi ver, be observed in connection with 
this part of the subject, that, some of lliese discoveries arc 
too recent for a full and conqdete iiivestigalloii to have 
been accorde<l thoiii, and even in 11io.se cases where a 
spceillu mievophyto has been found comjietcnt observers are 
not agreed as to its presence being the cause of the disf'use. 

One tlieoiy of eonsiderable iinportanei! has already biaui 
based upon these disexivevies—viz. that by attenuating tlie 
stiengtli of (he living oiganisins, and using the atlenuat<^d 
virus for inoculation, iiinmmity fioiii tladr all.'ick in.ay he 
secured, [.See IhvrnciUA aud IIvimorjiimiA.J Another 
point brought inh> promiiiemsc by the germ theory is tlic 
previailihle clairacter of many of the di&eases whicJi eaiibe 
siudi cuoiinous bufFiTiug and lo.ss of life in every civilized 
country. 'I'liih part cjf the subject is elsewlierc refeiTed 
to [see CoxrAiJUfN], and is noticed in e<»nneclion wdlh 
the articles relating to the difleitmt forms of Rj>eciul infec¬ 
tious disorder.^, but its importance will justify a four addi- 
tion.al ob.servations here. The cliicf zymotic dise.xse.s with 
which W'C have to deal are Ke.'irlct fever, typhoid fever, 
typhus fever, small-pox, measles, diplitlicria, and Asiatic 
cholera. WheneviT cither of these diseases enters a liousc- 
buld the patient should be, if it is in any way possible, 
separated from the rest of the inmates, and if there are any 
children they sliouhl be kept from school and from playing 
with others. Seeing ul^o that anytliing that will retain 
dust will also retain the germs of disease, all unnecessary 
furniture and such Citicles as carpets, cushionR, curtains, 
&c., should he icmuv 'd from the sick chamber. Effective 
veutilution should be secured, a tiro constantly burning 
being a good means of securing this, and the strictest 
cleanimess should be observed. Further, it is most im¬ 
portant that all clothing and bedding removed from the 
patient should be at uiicc disinfected. Jl has been proved 
that many disease germs .ire destroyed by extremes of tem¬ 
perature, hence clothes m.iy be rcudcied saf«i by baking and 
linen by boiling, and where (ins cannot be done a good 
substitute is found in the putting of all soiled linen, &c. 
into cai'bolic acid and water, one wine-glassful of (he acid 
to each gallon of water, for twelve hours licfurc it is washed. 
All discharges from the sick person, whether from the 
throat, mouth, nostrils, or bowels, should bo received into 
rrssols containing disinfectants, or if thry arc received upon 
cloths, such sliould if possible be burned, and if this cannot 
bo done, tln^y .should bo very carefully dihinfcctod. Small¬ 
pox germs pass off into the air chiefly from the skin and 


mucous membranes, and the contagion operates for a con¬ 
siderable distance from the patient. The germs of typhus 
fever iiro exhaled from the skin and lungs, saturating 
bedding and clothes, and clinging to the walls of the room 
with great persistcnco. Scarlet fever germs seem to bo# 
given off from all poi'ts of the body during an attack, but 
the greatest datig(*r arises from the peeling of tho skin, the 
small particles <if which arc highly infectious. Diphtheria 
and hooping cough chiefly infect by the discharges from 
the thruat and air pasesages; while tlio germs of typhoid 
fever and Asiatic cholera aio chiefly conveyed by the dis¬ 
charges from tlie intestines. Concerning the latter disease 
Dr. Koeh belicwes that the mienthe, which he considers to 
he its exiuse. is not inhaled with the breath, but is usually 
swallowed in water or with fruits or vegct.ables. It can 
be destroyed by heat, and he reeommonds that W’hcn the 
disLNis(! ]>i'evails .all food should be well x'ookcd and all 
drinking water sliould be boiled before using. 

The germ theory has .already suggested very valuable 
hriprovemeiits in the practice of surgery, and it m.ay bo 
rcuKoii.'ibly hoped that as it becomes more fully investi¬ 
gated it will place new mctliuds of combating dibc.aso into 
the hands of the medical profession; and possibly wL<‘n the 
ncce.ssity fur iJic isolation of thuso assailed by infectious 
disease has hccii recognized by the public mind, it may 
lead to tho complete extinction of some of those iiflections 
which arc at jireseiit so intractable and persistent. 

GERS, a department in the south of France, formed 
out of tho terrilur)' of Annugnac and a small ]iortiou of 
Oonnninges, is iioundcd N. by tlic dupartmeiit of lA)t-ct- 
Garonno; N.K. by that of Tam-et-Garonne; E.S.F.. by that 
of Haute Gannme; S. Iiy that of Hautes Tyren^es; W. by 
IJasRcs Pyrenees and Landes. It extends from •iu® 17' 
(o 44“ 4' N. lat., aud from 1" 11' K. to 0° IG' W. lou. 
It grea{»‘st length E. to W. Is 7fl miles; N. to S,, 53 mile.s. 
TJie ai'ea is 242.5 square mih's, and the populnCiou 281,632. 

The lower slojics of the Pyrenees, running generally from 
north to south, cover tlie greater part of tlie surface. Tho 
most im])ortant of these ridges runs north by west, and separ- 
af(‘.s the basin of the Garonne from that of the Adour. 
'rhirly-eiglit water-courses mark out as many valleys of 
gicaly beauty aud fertility, opening in width from a few 
yards in tbeir sontheru to 3 or 4 miles in their northern 
extremilies, and sejiaratcd fretn each othcT by ridges of 
hills. Tho rivers Save, Gimoue, Anatz, Gers, Baisc, and 
Losse flow northwards tlmuigh the department on their way 
to join the G.aromie. Tlie Mldou and the Douzo flow 
north-westward, aud unite at Mont-dc-Marsaii in the dc- 
parlmfut of Landes to form tho Midouze, a feeder of4.ho 
Adnur. Tiio Aitoh joins the Adour in this department a 
little below Plaisancc. The Adour itself crosses thcsotith- 
western angle of the department, receiving several mountain 
streams on its left hank. All Iheso rivtTS are subject to 
inundations at the time of the inciting of tho snows on the 
Pyrenees, and none of them arc navigable. Tho gradual 
ri.so of the country from north to south is seen by the 
height of tho hills inclosing the valley of the Gers. On tho 
rondnes of Lot-ct-Garonne these hills are 318 feet, at Auch 
721 feet, and at Mont d’Astarac 1180 feet above sea-level. 

The climate is very cbaiigc,able. From October to May 
rain, snow, and frost alternate, the cold being most Intense 
in rfanuary; frein May to tho cud of Jnue tho weather is 
waraicr, ond thunder and liail storms are frequent; July 
and August arc very hot; September is tho most agreeable 
month, but even tbeii tbo moruiugs and evenings arc cold. 
The prevailing winds blow from cast and west. 

Tho surface consists of a stiff clay, resting on thick 
layers of clay of gi'cat depth, separated in some instances 
by thin layers of fijind or tufo, Tho nucleus of the hills Is 
argillaceous limestone. Breadstuffs aro grown in quantity, 
more than enough for home consumption; wheat, maize, 
pease and beans, oats and r}’ 0 , cabbages of various kinds, 
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and onions, arc cultivated cxten.sivdy. Horned 
cattle, sheep of inferior bi*ced, mules fur the Spanish market, 
swine, game, and poultry are ubimdanl. Goese and ducks 
especially are very immerons, and of larj^ si-sc; their winf's 
and legs are salted for export. Marble, building stone, 
])lnstcr of Paris, marl, potters’ clay, and a fusildc spur used 
in glass .and china works, are found. Thoru are some 
iniiUTal springs, but no metals, in tlic departmr'iit. 

Of manufacturing industry tlier<‘ is little. Coarse wool¬ 
lens, brick, glass, pottery, and ntlicr articles of eominon 
necessity are made for home use, Tlic quantity of leatiier 
tanned,?8 in excess of the; eoTiMimptiou, and some of it is 
'Cxjtorted. The other exports arc brandy, wim*, corn, flour, 
wool, poultry, and cattle. 

The (piaiiLity of wine produced in this dopartnienl yearly 
is about i2o,fl(H),00() gidlous, about onc-fcjurlh of which i.s 
used for homo consumption, and the greater part of tin* 
remainder is distilled into brandy, knoun by the name of 
Armngnae, from the former name of the distriet. In 
quantity of alcohol the Armagiiac brandies bear to the 
tlognac the ratio of 19*5 to 22. As rcsp<'cts mildness and 
delicacy of flavour, and a ])e<Mdiarly sign'caldc aroma, both 
<d wlueh qualities improve with fig<*, tin; Armagnac is viay 
superior; and it has this advantage over Cognac, lliat it 
comes from llie still at a slrenglh n'ady for eonsmnjition, 
whereas Cognac requiies reduction of strength, which pro- 
•ecss, it, need not he said, cndung<*rs, and may niar, the 
peculiar exeellcucies of that spirit. The Ix'st <]ualities of 
Arnuiguae, are distilled from tw’o vari«*ti<*s of white; grape 
calledanil r/amt, in the cantons of J\Iontieal, 
Kanze, Cazaubon, Mancict, and Nog.aro. 

Tlje departuMUit is divided into five nrr<»uilisseTnonts 
—Audi, Eectoure, ^llrande, (h»ndiini, and Eombe/.. The 
capitiil of tlie department is Ai cii. 

GERSON. JEAN DE, an eminent FnaK-h scholar 
and di\iue, wliose real mime w’as .lean Charli<‘i, his name 
(lerson being derived from the place of his birth. He 
was born in lOdo, and was known as ^^tlm most Cliristian 
doctor.” From llPio to his ilealli in 1420 he was chan- 
eollov of tlie University of Paris, His later years were 
spent chiefly in writing hooks of devotion and of consola¬ 
tion, whhdi brought to him the title of Doelor Cousolatoriiis. 
The famous w'ork of I'liomas a Keinpis, “I'lie Imitation 
of Christ,” was at one time, but improjieily, attiibuted to 
•Gerson, 

GER'VASE OF CANTERBURY.au historian of the 
latter part of tlie tliirteenlh eeiUury, was a monk of Christ 
(Jhnrcli in that eih. Ilis “Chronicle of the Kitigs of 
England,” from 1122 to 1200, and n “History of the 
Arehbishops of Canterbury,” from St. Augustine to Arch¬ 
bishop KeginsUd Fitz-Joccllne, who died in 1101, arc Ids 
principal works. 

GER'VASE OF TILBURY, an bistoriaii of the lliir- 
teenth century, received Ids name from 'rilhnry in Essex, 
where he was horn. Through the iutci*cst of the Emperor 
Otho IV. he was made marshal of the kingdom of Arles 
in France. Tie appears to liave written a conimeiitaiy n]»oii 
Geofirey of Monmouth’s “ History of Britain; ” a “History 
of the Holy I,«nd; ” a treatise, eiititl<*d “ Origiues Burgun- 
•diouum;” and a “History of tl>e Kings of Englaml ninl 
Franco,” comprised in a work entitled “ Otia Imperialia,” a 
fragment of witich is printed with his name in Duchesne's 
^‘llistoriaa Francorum Keriplores,’’ tom. iii. p. iPiS. 

GESE'NIUS. FRIEDRICH HEINRICH WIL- 
H FLy . was born at Nordhausen on the 3rd of February, 
1780. He was ednealed in the gynmasinm of his native 
place, and afleiwards in tlie univer.sities of llelnistedt and 
Gtitiingcn. In 1HU9 Gesonius w’as appointed professor of 
undent literature iu the gymnasium of Heiiigenetiidt. In 
the year following ho accepted the appointment of pro- 
fcssor-oxtraordiimiy of theology in tiie University of Halle, 
where, in 1811, ho was raised to tlie post of ordinary 


professor. During the suinmcr of 1820 he made a journey 
to Paris and Oxford, where he collected materials for liis 
lexicographical works on the; .Senitlic languages. He died 
on the 23rd of October, 1842. Gesenius was one of the 
greatest scholars of modern times in his pnrtlcul.ir dcpm-l- 
incnl of Oriental literature, and the light he has thrown 
on tlic Semitic laugiiugcs, and especially on the Hebrew, lias 
made a new era in this hraneh of jiliilology. As a Iheolo- 
giau he belonged at lirst to tlie Rationalistic, party, but 
after tlie appearance of Strauss’ “Life of Christ” he joined 
t])e iiliilusupliical and critienl scliool, in eonsequenre of 
whieli he w'as often very severely attacked by the orthodox 
party. His works on tin; Hebrew tongue enjoy a universal 
n-pulation, and .sonui of them are translated into most 
European languages. Among the most useful, or thosi; 
nuist used, are his “ Hebrew’ and Cliahlee Eexieon to the 
Books of tlie Old 'i'estament,” his works on Hebrew Gram¬ 
mar. and his German translation of Isninh, with a coiii- 
mciitar)', 

GESITHS' were tho predecessors of the Tiikgns in 
England. 4'hey were the piwsoiml following in war of the 
early English kings, and their eouit or houseliold in times 
of jieaee. (lesilhs <*ame into power both in England ami 
in Gennauv about the same time, ns a natural concomi- 
taut of liie growth of the roynl prerogatives .At first dis¬ 
tinctly iuf(*rior to tlie old Teutonic, nobility of the covls, 
or eorlworthy families (a nobility of race), this newer 
nubility of soiwico gradually absorbed its rival. The kings 
hooii began to reward tlicirgesiths (or in tlic LalTn chroni¬ 
clers, liie vomtU'f!) willi grants of the national land, tin* 
lM)l.r 'J'be gc'^itlis became thegns or mere hody- 

servants of the king in the days of AtheJstAn, at the same 
tiim- being so luvisjily rewarded, and tbeir wergild (jtr 
dentil-Tnc 1 being so greatly rai.^eii, as to make it evident 
that the king’s serviee was the patent of nobility and 
consideration. 

GESNERA'CE^. an order of GAMoriCTAL.ic allied 
to StimuMiVLAiaxK.i:, .and witli them forming a portion 
of the Perscmales group, 'fliey inliahit the hot and damp 
parts of South America, and in sonic cases overrun trees 
W'ith their rooting stems, in the manner of ivy. Tlie pre¬ 
vailing eolour of their flowers is scarlet; some, however, 
arc imiqile, as the Gloxinias, and others pale green, as 
Sinningia and Drymoniiu Many hcanliful kinds an* 
cultivated in our gardens. 1'liey are of no known use. 
In tills Older the ovary is half inferior or superior, onc- 
O'llrtl, with parietal ]il;»eent.i>, or sometimes imperfectly 
two-eelled by tlie intrusion of the placentas. The seeds 
an; immeroiis, the allmmeu generally small ami sometimes 
wanting. Tin* Cyrtandrea*, atone time made into a separ¬ 
ate order, is iiiehuled liy Bonthnm and Hooker (“Genera 
JManlanmi,” 1883) in this order—the free ovary and tho 
exalhuminous seeds being the chief points of difference. 

GESS'LER, ALBERT. Count von Bnineck, the 
famous gitvernor of the Swiss Cantons, was certainly an 
historical personage, whatever Tell may eveuliially prove 
to be. Gesslcr was apjiointcd in 1300, with the Count 
von T.iindenberg ns assistant, to the governorship of certain 
free states roniul tlie l.akc of liUccme. These states had 
always acknowledged the biipicmaoy of the King of Ger¬ 
many, emperor of tho Romans. When the counts of Ilajis- 
hurg hceamc dukes of Austria they found themselves in 
possession of large tracts of tlio country in and around 
these state.s, and gi’ently desired to annex them altogether. 
Albert, duke of Austria, in 129H heeame king of Germany 
(often called emperor, though incorrectly, as he was never 
crowned by tlie pope), niid nt once used Jiis imperial powci'* 
iu favour of tills long-settled plan. The three foi'est states 
Seliwyz, Uri, and Vnterwaldon, formed a 
league. Tlie legend conucetB all tliis W’ith a fine story 
nbont Tell, who is jait forward as tlic William W'allacn of 
the rising, (h-sler is said to have ruled very tyrannically 
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over till* whose libcvtu'H he had taken, and to have 

innib* tJjem bow to the enp of Austria huiijx up on a jxjle 
in AIt(Jif, 'It'll refusiu" to bow was pnniblnd by btin;^ 
I'nb ivtl, oil pain of death, to amiiso the governor ]>y liis 
>>Lill in ureiicry, the target being an np])]e plaecd on tlio 
liead of bis son. The trial came oll'suece.ssfully, to (jcsslcrs 
discoinfiturc. IVll escaped, and t(K)k liis rev<'nge !>y shoot¬ 
ing (ieshler ill tlie I*nss of KliSMiiicht witli the second 
arrow, which liko all bowmen ho kept in n serve (1307). 
So nms llio legend. AVhat is Irnu is tlait Gessler was 
usMWsinated; Uic rest is still disputed. 

GKS'TA ROMANO'RUM is I lie title of a very early 
inedheval Latin eollmtion of talcs, so many of whieli arc 
laid in the limes <»f the empire that the ‘‘Ads of the 
lloinaus” was the popular title for it. 'I’lic tales are 
exceedingly slioil and pithy, almost in the style of falib's; 
hut liny cnjoyetl fcir o«'ntnri«‘< an iimivnlled ]»npnlarity, 
and have turiiished pods and playwriglits with materials 
fojv e{jimlb“<s They are, in fad, tlie Christian 

analogue to lh<i tar finer ami more deseiwecilv famous 
“ Aialiian JSights'’ of the Moslems. Kroin eertnin Angli- 
li'^nis tmiml in the text it Jmd l«-en lung suspeeted that 
an Kiiglishmaii was the compiler of the Gesta Ibmmnorum, 
and the «]ues1ion seems ja»w to be set tied by the eshaustive 
ieM‘ai<'li <d GiiLsse, one of tlie best editors and translators 
of the work (l)resden, 1S12). He even names a ceitain 
Elinandus as the actual English aiillior of the <-olli'dion,and 
the time^is the thirtecntli century, when the I'ablianx of 
Kranoe were arising ns copies of tlie newly imp»)rled fahlfs of 
1‘ilpay (^ilidpai). The plot of King Lear is taken frcim this 
fine old collection of the (lesLa luminnoruin, where it is told 
as of Theoilosius, “a wys emjKTiiur in the cilie of Ihime." 
JVohahly .Sliaksjieare found it in Ilollnshed, who had it 
from GeufiVey f»f Monmoutii, Imth of tliese altering the 
“ wys enijierour ’’ into a Ilritish prince, Iji'ir, son of Ualdiul. 
In each case the llirco danghteis and their diverse treat¬ 
ment of their father make the story. This is a sample 
(llattm-iiig, it is true) of the kind of “niuial hlorics”of 
which the Gesta consists. A good selection, in an English 
dress, was published by Soniienseheiii in IHHt (London). 

GESTATION is llie name given ti» the lime which 
inteiTenes between impregnation and birth in the Mam¬ 
malia. in the various mammals the jici iod and tho 
number of young produced at one birth greatly (litl’er. In 
tlio human race the period is nine montlis, and Ihe normal 
number is one at a birth, though “ twins” ai-e not rare, and 
“ triplets” oe-casiuiially occur. The rule of ono at a birth 
applies also to many of the higher mnnnnalia as well as to 
man. Thus the apiis and monkeys, tlie elephant, the hip- 
popotamuH, tho rldnoceroK, the. camel, tho mare, the cow, 
and tho ass produce but ono in general. Tho periods 
of gestation are usually long in these cases us compared 
with other animals. TJio ape goes seven months, the cow 
nine monihs, the mare cloven, tlie camel twelve, llio giraffe 
fourteen, tho elojdmin twenty months. On the other hand 
animals producing a numerous litter generally have a 
shorter period of gostation. Of tlie prolific Ihidcntia the 
rabbit goes but thirty days, tlic hare forty, the guinea* ]iig 
thieo weeks, the rat four weeks, &a, to tlic beaver, four 
months. The fruitful sow takes but four monihs to pro¬ 
duce a litter, and sheep and goals require one month more. 
Tho young of tho Ciuaiivora are horn blind, like those of 
the rodents; their period of gestalion might therefore be 
expected to be somewhat short, 'riic cat takes fifty-.six 
davR, the dog and her congeners sixty-tw'o days (about two 
months), the lion 108 (three and u half monihs), the hear 
'no less than 180 (six montlis). The young of the marsuiiials 
lieing still more imperfect at biith the gestation is yet 
^hortcr. The kangaroo, though an animal of considerable 
size, goes with young only thirty-nine days (though she 
carries them for a long time aftenvards in her pouch), 
while tlie little opossum goes but twenty-six. 


GB'TA, ANTONI'NUSp younger son of the Emperor 
Septiinins Severns, horn about 190, was mode Csesar and 
colleague with hks father and brother in SJ08. Geta wart 
distingnislicd by hirt mildness and nflability, and he is said 
to have reproved liis biulhcr for his pruncuesa to shed 
blood, in eonsei]uenco of which ho incurred ln« mortal 
hatred. When SeveruH died at Ehoraenm (York), in 211, 
he named both his sons his joint successors in the empire. 
The soldiers, wlio were inueh attached to Geta, withstood 
all the insinuntions of Caracalla, wlio wished to reign alone, 
and they swoie allegiance to botli emperors. After a short 
and unsuccessful eumpaigii against the Caledonians the 
two brothers proceed'd to Rome, where they performed 
till! funeral rites of tlicir father. Geta, who was fund of 
tranquillity, projiused to take Asia and Egypt, and to reside 
:it Anlioeli or Ali'xamh’ia; but his mother Julia, vvith tears, 
(Ifjireeated tlie parlilioii, saying that she could not part 
from eitjiov of lior sons. Alter ropeated attempts of C.\i*a- 
oalla to murder (h-tii ho leigned a wisli to bo reconeileil 
to his lirother, and invited him to a conference in their 
iniiiliers apartment. Geta w'ent,and was slabbed by some 
eeiiturions whom Caracalla had concealed for the piaqiosc, 
ill 212. liis inotlicr Julia tried to screen him, but they 
iiiuuleied liim in her arms, nod shu was bluined Jiy hirt 
lilood and wounded in ono of Jier lunids. 

GETHSEM'ANE, a Muall faun situated at tlie fiait of 
liloimt Olivet, uliont half or three-quarters of a mile from 
tho walls of Jerusalem. It had attached to it a garden or 
orchard, wliieh was n fav'oinito resort of our J.ord and his 
diseljiles (Jolin xviii. 2), and vvliich hecaniD the seme of 
his agony on tiic night before tho crucifixion. At Iho 
])rc*.s<'nt <lay two sites are pointed out, ono by tbe Greek 
Gliureh and one by the Latin; but the latter, which con- 
tain.s eiglit very ancient olivo trees, and is in close ubsocia- 
tion with tlio subterranean clmreh and sepulchre of St. 
Mary, has fho greatest weight of evidence in its favour. 
i>r. Thomson easts doubt upon botli places, and beliuvort 
the true situ to be unknown. 

GET'TYSBURG, a town in IVnnsylvania, United 
States, ui) miles from Harrisburg. Here throe days’ severe 
fighting took pbace in July, 1803, between the invading 
Oonfederatc army and tl«‘ Federals. Tlie Gonfederutes 
were long successful, hut were eventually compelled to re¬ 
tire from I*emisylvnnia and Maryland. Tho killed and 
wounded on eaeh bide wero estimated at about l.'>,0()0. 
A handsome national memorial was erected on tlio b.altle- 

field ill lyC!). 

GE'UM. Sec Avkns, 

GBVAUDAN, a district which Jurmed a part of 
the old province of Languedoc, and was divided by flic 
river Lot into JIaut Gdvuudan aud Bns Gcvaiidaii. It 
derived its name from the Guliali, its ancient iuliabilants, 
a tribe of the Visigotlm. It now forms nearly the whole 
of tho department of Loz5n*. Mendo was the chief town, 
and is still tho capital of the department. 

GEWAND'BAUS (Armoury), a famous hall in Leip¬ 
zig, the ancient ai'inoury of Hio town, wUero aio held 
the concerts which have long been considered tho finest 
expression of tho imihical art. Many distinguished niusi- 
ciuiis Imvc conducted them, hcginiiing with the great Bach, 
and including, among the more recent, Mendelssohn, under 
whose direction tho Gewaudhaus concerts attorned tho 
summit of their fame. The nearest approach to tlio 
Gewnndlmus concerts in this country are the orchestral 
concerts at tho Crystal Palace and the Monday Popular 
Chamber Concerts in London. Probably tlicso do nut fall 
short, each in its department, of tho famous German society, 
but the latter combines both kinds of concerts in tho ou» 
institution. 

GSY'SER is a form of natural fountain which is 
distinguished by its intermittent cbaractor, and by its 
throwing up columns of heated water, mixed with mud or 
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fitcnm. Until modem times llic plicnonicnon Tvas thoii^lit 
to exist only in Iccliind, mid lienee the name was derived 
from an appropriate Tcelundic word, to force otit 

with violence. It is now known to occur on a jjrand scale 
in Wyoming (United Stales), in New Zealand, Japan, and 
other vulcanic regions, 

'J'lic geysers of Iceland are included wilhiti a circuit of 
2 miles, and tliere are upwards of lOi) of tliein. They 
rise through a thick current of lava. Thu (ireut Geyser, 
or principal fountain, rises thremgh a tube 8() fnit <lcep, 
about 12 fei't wide, and expamliiig into a funnel about 
hO feet., in diameter. l'V«»in tins jets of water, at a 
Icinperalure of 180“ to 15d)“ Kahr. (or 80“ to SM)“ 0.), 
are emitted at intervals of about six hours, and jday 
for live or six iiiiuutes like an artificial foiint.ain, ghhig 
oil’ a great quantity of vapour. The eru]ilion is termi¬ 
nated l»y a violent explosion of sleaiii from below, after 
whi<-h the tul»e is found empty. 'I'he force is very great, 
shivering rocks and I'jecting stones cast into the jiipe, and 
]»rojectiiig the water to a height of from 80 to 100 feel. 
While the tube is filling again with boiling water loud 
noises arc heard below, and the ground is slightly shaken. 
The water in tlie tulie has been found to vary in heat, the 
lemperainre and boiling-]>oiiit iLsing with the inerensing 
depth, until towards the bottom the latter is said to he 
Miinetiines as milch as 2(;U Ealir. (or 127“ C.) The 
eirenlar resiTvoirs into which the jets full are lined with a 
kind of (ipal, and the etlges an* inernsted with silicious 
sinter of wiiile and brown colours. Soda has l>uen ioniid 
by analysis to lie present in (lie w.atei; it j>romotes tlie 
solution of the silex, which is insoluble in water w’ilhont 
an .alkali; and on reaching the .air a dceompositlon takes 
place, partly by cooling and evaporation, and partly by the 
aetion of carbonic acid, which unites willi the soda, .ninl the 
hilex is deposited. Grasses and Eqnisetaure found thickly 
incriisted with this substance, and leav<*s and stems of the 
birch tree, though it does not now exist in the sunouuding 
I’ountry, Some of the smaller geys<*rs are used Ity the 
Icelanders for cooking their food, and huts me built over 
them to form steam baths. 

The geysers of Wyoming are situated iu the Y’eUtjwslonc 
Park, and uro on a stupeiulous scide, one of tliein, the 
‘‘Giantess,” throwing a thin spire of water to a height of 
2ii0 feet. Tliu “ Castle ” also, while the usual height of its 
column is from 10 to 15 f<‘et, oecasioimlly reaches a like ele¬ 
vation. Several other fountains are from 100 to 200 feet 
in height. Tiiosc of New Zealand arc in tlic south of the 
province of Auckland, but though very numerous, and de¬ 
porting large quantities of silit'a, they do nut attain to 
more than 85 feet. 

Geysers arc found only in voleanic districts, and their 
foimation may be explained as follows;—The rain, melted 
snow, &.C., percolates thrungli the rocks, and accumulates 
in underground fissures at a considemblo depth. At some 
part of its coui'so it comes in contact with hut lava, and 
is partially converted into steam, which exerts sufficient 
pressure to drive the rest of the water up the narrow fissure 
or pipe of tho geyser to the surface. Any accumulation of 
pressure causes the water to bo driven up more rapidly and 
to a greater height, and also enabloH tho pent-up steam 
to escape to the suTfaeo. The intermittent eruptions have 
been explained in various w*ays, but piubahly no one ex]>Iana- 
tion will suffice for all eases. In some instances the press¬ 
ure exerted by the upper part of tlie e»dumn of water in tho 
pipe or neck of the geyser eauses tho wal<‘r in tho lowc’* 
part to be heated much above its ordinary boiling-point 
without being converted into steam. After a lime, w’ben 
tho temperature rises sufficiently high to overcome the 
effect of tlie superincumbent pressure, there is a sudden 
generation of steam, which violently forces out the water 
in tho form of a jet, and eomplelely empties both the pipe 
and the basiu. 


GHATS or GHAUTS (meaning ctymcilngically *‘n pass 
through a mountain” or “landing stairs from a river,” in 
this case the passes or landing stairs from the coast to tho 
iiiJKT pJat<‘au), two rang<*s of mountains, funning tho 
cast<'rn and the western walla which support the triangular 
table-land of Southern India. The Easlcin Gliuts run in 
fragmentary spurs and ranges down the Madras side of 
India, needing inland, and leaving broad tracts between 
their bases Mn<l the coast. Tins Western Ghats form tho 
great sea-wall for the Itoinbay Presidency, with J)ii]y a 
iiaiTow strip between them and tho sliorc. At. one part 
tlioy rise in m:ignilie<'nt pn*eipices and lieadlands out of 
the ocean, and truly look like colossal “lauding btiiirs” 
from the sea. 'IMk* Eastern and the Western Giiats meet 
at an nngl»* near r.ipe (^ajiorin, Jind so complete the 
tliree sides of Die iutevior table land. The inner plateau 
itself lies far below llio snow-line, .and its ordinary ele¬ 
vation beldom exeeeds JUhtO feel. The entire geography 
of the two eoasls of the Indian IVuinsula is deter¬ 
mined by tho cliarneteristics of these two inonniain 
ranges. On the cast llie eounlry is comparatively ojjeii, 
and everywhere acce'^sible to tlic spread of civili7.Ation. 
It is here that all Du* gieat kingdoms <»f .Southern India 
have iixj*d their eaintuls. Along the west only a narrow 
strip of lowland intervenes between tlj« barrier range and 
the sea-bonrd. 'The inliabitants arc cut olf from coiimiuni- 
catiou with the interior, and have been left to develop a 
civilization of their own. Again, the east coast lb a com- 
pjwatively tlry n-ghm. J'.xecpt in tho deltas (»f Iho great 
rivers, the ciops aie dejiendent upon a local rainfall, which 
lanly exceeds 1(1 inches in the jcar. The boil is poor, tho 
general elevation high, and the mountains arc not profustdy 
covered with forest. In this region the cliief aim of tho 
foiest department is to preservi? n suffieient supply of 
trees for fuel; but on the w’est all these ennditioiis are 
reversed. Tin* rivers are. mere hill torrents, but tho south¬ 
west monsoon brings an unfailing nainfall in such abund¬ 
ance as to elothi* even fix* hill slopes with a most luxuriant 
vegetation. The average all along the eoast from Klian- 
desli to Malabar reaches 100 iiielics, and in many excep- 
thmal spots high up among the mountains more than 200 
inclies of rain are registered every yi*ar. 

GHAZIFUR', a Uvitish district in the lieutenant- 
governorship of tho North-west(‘rn Provinces of India, 
with an area of 2t(>7 square miles, and a population of 
1,400,000. Gliazi])ur is a distrust in the llenari*s division. 
It is hounded on the north by Azamgarh and 8aran, on 
the west by' lleimn's and Jannpur. on the south by 
Slnihab.'id, ami on the east by Saran. The district forms 
part of the great alhn ial plain of tlie Ganges, and btrotclica 
in equal portions on citlier side of the sacred river. No 
hill or natural cminrmv is to be found within the district 
on either side; hut both north and south of tho G.anges 
the country may be divided into an upland and a low- 
lying tract. In high floods the Ganges and its great affiueiit 
tlio Gogra join their walir<, sweeping across the entire 
delta inclosed between their beds. On such occasions the 
villages, raised on artificial embankments, stand out like 
islands in the midst of an inland sea; but when the floods 
have subsided stagnant pools collect in the pits from 
which the einhankmcnts were taken, thus rendering tlm 
population sickly .and feeble. The greater iiortion of the 
cultivable soil in Ghazipur is fully lillud. The hkack earth, 
called khnrril^ resembling tho m.ar of Itundclkh.and, is 
common in the lowlands and in the jdaleau smith of the 
Ganges. It produces a good spi iiig crop without irriga¬ 
tion, but its character is much improved if sand is spread 
over the surface; otlienvise it is liable to dry up into 
dccply-fissuicd masses of hardened clay. 

GiiA7.n*ru, tlio administrative headquarters of the abovo 
district, is Bitualed on the low alluvial northern bunk of the 
Ganges, (i4 miles uorth-enst of Benares, and has a populatluu 
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of 40,000. The Pulaco of the Forty miars, built by Sheikh 
Abdullii, govenior under the Oudli viceroys, now lies in 
ruins. Then? is a inomimcut to I/ird (Jornwullis, who 
died hero in 1805, consisting' of a qnasi-Giccian bnlldiiij' 
witJj a inarldc statue by Flaxmaii. Ghaxlpur has a track? 
in Kup^nr, tobacco, coarse lonp;-cI(>th, and row? water. It is 
uIko tlui headquarters of Ihu p'ovcriinient f>pinm dtqmrtincnt, 
wiicre all tijo opium from tlie North-\vest<‘m Ihoviiices is 
collected and manufactured under a monopoly. 

GHES, tho famous Indian olai ified butter whlcli anoints 
the uncdianpinpc rice-diet of tl»e poorer native, nsnally made 
fiDiii buibilo's milk. The milli is boiled and then set aside 
to cool; when cool, a littb* sour milk ejinses it to ‘‘turn.” 
Tlio wholo mass is then elmnied, a little hot water bc'iii" 
Added, till the butter “ comes.” The butter is .allowed to 
hcc-omo rancid, and is then idantled by boiling with sour 
milk and salt. Jt will then keep a long lime if properly 
put up in closed vessels; but it has, tw may he imagined, a 
peculiar taste, delicious to tlie Indiaii palate, but rather 
nauseous to a Kuropenu. 

To us it seems strango to think of cultivating a taste 
for rancid butter, tiiougli these peo]de drink fifl* a cn)» of 
melted glicc as a horme. houc/ic. lint wlieii w<‘ consich*r 
tlic stall! in wliich epicures prefer to eat game among our¬ 
selves, or the manner of preparation of tin* jiartly formcntecl 
sanerkraui of GLM’iminy, wc may liave less confcinpt for 
the Indian preference in imftor. 

GHENT (French 6’aw(/), (lie capital of East Flanders, 
in Jlciginm, stamls at the intersection of tlu* railways 
directly coimecting Ostctiil and l^lalines, Antwcr]>, and 
Lille, from wliicli towns it is distant respectively OH, 33, 
32, and 42 miles. Thu city is at the conflueneo of the 
Schehlt and tlie Lys, .and is intersected by a great mimber 
of navigable canals, which commnnicate with those rivers, 
and thus form twenty-six islands, connected with each 
other by 30U bridges, (ilicnt is a btatinn of the rail¬ 
way from Ostend to Cologne, and at tlie. head of ii brancli 
railway by l‘aiis to Lille, 30 miles west* north-west of 
liVUSKcls. 

Ghent is a handsome well-built city, and in 1882 had 
133,75.5 inhabllaiits. Jt is surroumlcd liy walls, and has 
seven gatc-ciitrunccs; of these the Anlucrp Gate is much 
admired for its nrcliitecture. The houses are in g<*in*ral 
picturesque, from the variety of llicir gable eiuls, and from 
tlie carving upon them. There arc several line jn'oinenadcs 
in tlic city. Tlie finest runs along the Coupure, a e.aiial 
<cnt in 1758 to com»T-t the Lys with thellrnges (’anal,and 
o'unsists of adoiible avenue of large tri'es. Tlie. boulevards 
which surround the city arc also much used as public 
walks. The Marche-nu-Veiidredi (Vrydags Mnrkt, or 
Friday market') is a large square, with a \ery old tower. 
A handsome statue of Jacques Van Artevcld was erected 
At Ghent in IHU.3. 

The Cathedral of St. llavon, a line Gothic edifice, w'as 
consecrated in 041, Its rt‘building was undertaken in tlie 
tliirteenth ccntuiy, but was not entirely finished until tiie 
beginning of the sixteenth century. I’lic tower is iTUiark- 
Able both for its elegance, and its height, winch is 271 feet. 
The grand altar and the twent 3 ’-four cliapels in tliis cathe¬ 
dral are ornamented with fine paintings, among wliieh are 
iim.steqiiece8 by Verbruggen .and llubens, and the celebrated 
Adoration of tim Spotless Ijvmb,” by the Van Eycks (date 
3432). The Church of St. MicliacI, situated in tiie centre 
of the city, on the banks of the Lys, is built in a light and 
delieAto style of arcbileelure. It eontains Vaiidyck’s 
ccicbratcd picture of The Cruciti.vlon.” 'j’lie most ancient 
church in the city is that of St. Nicholas, which, like all 
the others, contains paintings and sculptur<‘Kof considerable 
merit. The Hotel do Villo is a striking building with two 
fai^ades, one built in 1482, in Moresco-Golhic.; the other, 
which faces the bnttor-m.‘lrkct,bniltin the early part of the 
ficvcntccntb cuntuiy, is in a mixed style. Near this is the 


Iwffvoly or belfry tower, built in 3183, on the top of w’bich 
is the guilt dragon, originally brought from the Churcli of 
St, Sophia at Coii.stauliuople, and llio trophy of the victory 
of the inhabitants of Ghent, under Van Ai’tovcld, over 
tliose of llrnges in 1382. TJie university, a handsome 
modern edifice, nas founded in UVd. It has a portico 
with eight Oovintliian columns, copied from those of the 
Panlbeon In Home. Tlie building Is large and commodious, 
and is well furiilsin'd with philosophical apparatus and 
specimens of natural lii.slory. The library contains about 
100,U0O volumu.s. Tliero isabotanic garden attached to the 
university. The number of students ranges between 303 
and lut). The Uuial Gollege of Ghent occupies the greater 
part of the ancient ablay of Ibiudellu, a vast building in 
which several of tlic studunta as well as the professors re¬ 
side, The I’oyal Academy of Drawing, Vainting, and Arelii- 
tecluvc we.npios the ancient college, of the Augustines, and 
is atlendod I>y great numbers of students. 

Client eoiilains twenty-one public hospitals, besides sev¬ 
eral private establishments for benevolent purposes. Tim 
celebrated eoilVelit of the Jleguins is described under 
Di.ufixs. 

About 25,000 persons are employed in spinning, weaving, 
blejicldiig, and printing cotton. Jn 1801 a clever Fleming, 
nainetl Lieven Hanens. brought over from Alaiiche.sler 
Knglisli workmen and spinning Jennies, and the inauufac* 
tnre quickly took mot. Sugar refining is carried on to a 
largo extent in several establi.shmonts. Among the various 
other manufactures are llioso r)f lace, silk-weaving, salt- 
refining, paper-making, woollen cloths, tanning, bleaclnng, 
soap-boiling, and jiiu-inaking. There is a large and active 
trade in agrienltural produce*. 

Till! ongiii of Ghent dates traditionally from th« irrup¬ 
tion of till! Vandals into Udgium in the fifth century. They 
built bei e the town or fort Fiini/a, aflerwards called* Gnmfo, 
or (Snmhrvm Vastrim. This tradition receives coufinnn- 
tion frran the existence of tlie fort slill called Wandelaers 
Kastcel (N’andaLs' Castle), oil the left bank of tbo Scheldt, 
within tlie city. About the 3 'enr 029 *St. Amaiid con¬ 
verted tlu* inhabitants from paganism, and bo fonmlcd two 
monasleries. 

Ill 808 Baldwin Iron-Arm, the first count of Flander-s, 
built a fortress at Ghent, which was called Count’s Castle. 
In 879-KO the Danes under Hastings, repulsed from 
England, jdundcred the town, and obtained an immciihi! 
booty, in the year 908 Baldwin the Younger, count of 
Flanders, introduced the .art of weaving. 

About the end of the twelfth eeiitiry the city became in 
a great measure imb‘pcndenl of its iioble.s; it bad its own 
municipal government, elected its slionfls, adopted a seal, 
and joined the association of tbo liansa Towns. The 
charter of the city, gi'anted by Count Baldwin of Hainault, 
dates from 1180, at wliieh thm? Ghent became tlie capital 
of Flamlers. By the prosperity consequent on its manu¬ 
facturing industry, the city increased so rapidly that 
towards the end of the thirteenth century it exceeded Paris 
in extL'ut and population. In tlu* fourteenth century its 
importance increased, lliough tlie tuinnltuouB proceedings 
of its inhabitants under tlic two Van Artovelds must have 
been a considerable, drawback. At the beginning of the 
fifteenth century the number of its citizens employed in 
tbo nianufacfurc of w'oollcns is siiid to have amounted to 
40,0O(t, wlio in limes of w;ir fiiniished from their number 
18,000 armed men. The JCmperor Olinrlcs V. was lw»rn at 
Ghent, in February, 1500. During his reign the city bad 
R population of 175,000, and pixibably covered more givmnd 
tlinu any other in Western Europe, w hence the boost of tbo 
emperor, playing on the name, “ that be could put Paris in 
his glove” (y<7M<). In 1537 tho citizens resisted the pay¬ 
ment of an extraordinary subsidy, but were speedily reduced 
to Hubmissiou, and the emperor deprived them of most of 
their privileges. 
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W'hcn tlio conf(‘Jcratiun was formed for expelling the 
Spaniards from Ibe Belgian provinces, n congress wjis held 
in Ghent; and “the pacification of Ghent’* was publicly 
signed by the confederates in the town-hull, 8tli Kovember, 
157G, and on the 1 Jth the Spanish garrison capitulated to 
the citizens. This citadel was afterwards destroyed. 

Tu 1746 Louis XV., Iinving entered Flanders witli Mar¬ 
shal Saxe at the head of 100,000nicii, took Ghent by surprihc; 
but the country soon again came into possc'Ssion of Aastria. 
On tho downfall of Napoleon in 1H14, Flanders became 
part of the kingdom of tl)C United Netherlands. In 1814 
tlio treaty of peace was signed here between Great Britiiin 
and the United States of North America. In 1830, on 
the Kcpuration of Belgium from Holland, it became a iiurt | 
<jf the former kingdom. 

In addition to (’liarlcs V. Ghent was th<5 hirthpbioo of 
John of Ganni, son of Edward III.; the popular leader, 
Jacques Van ArtcvclJ, the “ brewer of Giient,” and his sou 
Philip; lleinsius the critic; and the sculjdor Delvaux. 

GHIB'EL1.IN]CS, tho impcrialiiits in tlie long median a1 | 
contest between the empire and the Holy See wliich deso¬ 
lated Central Europe utid particularly Italy. Tlje muiio arises 
from WaibUnym^ the hirthpljice of Frederick, brother and 
general of tho Emperor Conrad (elected 1138), and was j 
adopted ns the battle-cry of Ins folhnvcrs against those of 
Welf, uncle and general of Henry the Lion, duke of Bavaria, 
hereditary enemy and opi»uiient of Conrad. Count Welf 
in his cjigijrness to vex the imptTialists was hand and glove 
with the clergy; “ a Welf ” against “ a WaibJingen ” lliere- 
fore soon came to mean church against ein)>irc. Guelf 
and OlilbelUnc arc the Italianized forin.s of tlic words. 
See also Guklf. 

GHIBER'Tl, LORSINZO. This eminent sculptor, | 
whose lifo makes an epoch in tlie history of Italian and 
modern art generally, was born at Florence in 1378, when? 
Ills stup-fatiier Uartoluccio instiuctcd him in drawing mid 
in all kinds of ornamental working in metals. Glillicvt! 
also practised painting in his youth. He had just com¬ 
pleted a fresco in the palace of Fandolfo Malatcsla at 
Ikimini, in 1401, when a competition was opciic'd at Flor¬ 
ence for the design of u second pair of large gates to the 
Baptistery, worthy of those previously executed by Andrea 
I’isano about 1330. From among tlie multitudes of artists 
who competed, seven were chosen to make trial on n given 
subject, the Bacrilice of Isatic, and Ghiberti Avas one of the 
seven. Of the designs pi'odue<*d, only those of Ghiberti 
and Brunelleschi have been preserved; and Bruudlesehi 
was so well pleased with the excellence (»f the design of his 
rival, tliat ho solicited that the seulptures for tlic gates 
might bo left solely to Ghiberti. These doors, which con¬ 
tain twenty compartments or panels, filled with as many 
relicfa consisting of scriptural subjects, besides a profusion 
of ornamental work in the iutennediate spaces, drew from 
Michael Angido the ouloginm that they were worthy to be 
tlio gates of Faradiso. Ghiberti executed for tlie same 
building a third and still more elaborate pair of bronze 
doors, representing in relief various subjects from the. Old 
Testament. The history of these two pairs of gates is 
practically tho history of tho iiuin’s working life, for he 
spent on their production no less than fifty years—a 
lifetime well spent, ns no words can do justice to their 
wonderful beauty and tecliuical skill in execution. Tho 
two are very dissiinikir—the earlier northern pair arc simplo 
in design and tlioroughly Bculptupewpio in Ircjitmeiit; the 
later western pair, with Ihoir cuinpositions of many figures 
in each panel, and their wonderful cfleels of receding planes 
and distances, to some extent verge upon tho domain of 
painting. Each littlo figure, each small bust wlncli decor¬ 
ates tlio framework of the largo panrls, is a stiidii'd and 
finished work of art in itself; and yet they arc but little 
noticed in the gcneml mass of spleiulonr. There is a very 
fair reproduction of this in tho Soutli Kensington Museum, 


where the details can be easily examined. No one sbonld 
omit to notice the wonderful little portrait busts of Ghiberti 
himself and his step-father B.artoluecio. Among liis other 
works may be mentioned the ndmirublo bronze relief in iLo 
Duomo at Florence, representing Sun Zenobio liringing a 
(lead child to life, and the three bronze statues of fc>t. John 
the Baptist, tSt. Matthew, and St. Stephen, at the church 
of Or San Miclude in the same city. His death is supposed 
to have occurred soon after J45.0. An excellent brief 
account of this artist, whose work exercised un iinmeDS.c 
influence over art, appeared in J.undim in 1882 (Grout 
Artist Scries). 

GHILZAIS, one of the most impuitunt tribes of 
Afgliaiiistan, and, witli the exception of the Diiranis, the 
most ])owerful of all the tiilies inhabiting tlnit country. 
They oeenpy tlic ilistiicL lying between tho frontier of Indi.a 
on the east, the GulkoH lunge on tho west, the Cabul Iliver 
on the north, and Khclul-i-Ghilzai on the south. Broad- 
foot cstiiriati*d their numbers at 100,000 families; moro 
recent authorities hav«^ given the strciigllt of the clan as 
100,000 men. Though gern'rally regarded as Afghans 
the Giiilzuis are undoubtedly a mixed race, their appear* 
since juhlifying the belief tlmt they are of Turkish origin. 
'Mierc is a trmlition, borne out by many jirevailing customs, 
that they were formerly Christians of the Armenian and 
Georgian churches. They were originally a pastoral race, 
and tn.'Uiv sections of the tribes still retain their nomadic 
habits. They appear tu be a nation of families submUting 
to their nalunil heads, but having no common leader, their 
one bund of union being tlieir language and their alleged 
descent from one common stock. ]*liysieally the Ohilzais 
are a remarkably fine rac<‘ of men, being unsurpassed by 
any Af/dian tiilu* hi strength and cominandiug slatme. 
'I’liev arc brave and warlike, with a stcmiiess of disposition 
anionnting to ferocity, and often degenerating to brutality. 
They have ever sliouu the most fanatical hatred toward** 
the English, were our most fonmdablc foes in the disasters 
of 183b-42, and but littlu less so In the Afghan difficulties 
of 1878-80. 

GHIRUkNDA'JO. J)nmenico Bigordt^ caIIcmI Dal 
Gkirlnndajo (son of the garland-maker), from the profes¬ 
sion of his father, was bom at Florence in 1440, and died 
in 1494. He was fertile in invention, and later artists 
often made use of his works. He was one of the first W'ho, 
with some correctness of outline, gave character to the 
face, and was the first Florentine whose works evince a 
due knowledge of pcrsiiectivi*. Ghirlandajo may lie said 
to have carried on the movement begun by M.asaeciu. He 
cxcidled his contemporaries in brilliancy of colouring, 
ospeelally in fr<*seo, ami was a complete master of nil the 
technical processes of painting. His finest frescos are in 
the Cliureh of the Trinity at Florence. His brother.**, 
David and Boncdolto, were not eqnal to him. His son 
Kidolfo, who died in loGO, iigtHl seventy-five, was a pupil 
of Fra Bartolommeo and a friend of Raphael, some analogy 
w'ith whose genius, but with infenor powers, may bo traced 
in his pictures. Ghirlandajo numbered among his pupils 
tlie celebrated Michael Angelo. 

GHI'ZSH, a town and province of Middle Eg}‘pt, on 
the west hank of the Nile, the former being 3 miles S.W. 
from Cairo. Tho ydaco is noted ns tho spot wliere the 
great ]»yramids commence, the largest of these being tliat 
attributi'd to Cheops, 703J feet square at its foumlatioii, 
covering 13 acres, and 4G0 feet in height. Ghizeh con¬ 
sists now of only a few miserable cafes and wrelebed 
bazaars, tliougli onec it boasted of tlie summer palaces, 
fruit-gni'dcus, and kiosks of the Mmnalukc sultans. Like 
nil other Kgj'ptian villages, tho iiouses aro alnu*st nil 
built of nind, or mud iiiade into sun-dried bricks. It 
is still famous on .account of the extensive ovens in wdiicli 
eggs arc hati'hed by artificial heat, aud which have existed 
there for many centuries. 
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OHAZ'Nl or GHUZ'NSS, a cukhmlod city (4 Af¬ 
ghanistan, 85 miles S.S.W. of Cabnl, and once the capital 
gf mi empire reaching from the Tigiis to the Ganges, It 
was then adorned with the must splendid buildings in 
Asia, but is now reduced to uhoiit 15(»0 mean dwellings. 
Sutne remains of its ancient grandeur arc still to be seen 
in its neighbourhood, among them the tomb of Sultan 
Mahmud, the conqueror of Imlla. TIhj large sandal¬ 
wood doors were brought as a tio])iiy from the teiiqde of 
Sumiiautli in Guzerat, and were again rtanoved from 
Ghazni, by order of Lord Ellenburnugh, in 1842. lu 
the unsettled htatc'of Afglminstaii in 1880 it was alter¬ 
nately the headquarters of eontejiding iiihes, until occuphsd 
by (icneral Stewart in April of that year. Owing to the 
height of tJic town above the sea, though it is situahal 
in 08" 18' K. hm, mid .'III'' 34' N. lat., the tlici'niometer 
registers LM)" Kahr. helow zero in winter. 'I'lio empiic of 
whieli Glmziii was the ea]iilul nas founded liy Sihnclaghi 
in 9 j' 5, an<l lasted under thirteen successive sovi*reigns till 
1171, when tiic city was eouquered by ^lolmmmed Glioiee, 
un<l hnrned. 

GHOST-MOTH (//cj 1iuinnli\ a sjieeies of 

Moth belonging to lljc family llejMaliilai, It is well 
Likavu in hop districtH as the species wlioso eati'rj)illur, 
the offer, ia so destructive to Iho roots <jf tlu* lioj) plant. 
It, howiTer, also feeds en the roots of othei ])lanls. Tin: 
male is wliite above and brown Ijenealii. 'J'ijc wings of 
the. f«‘male are yellowish, sjiotted with red. Thi'.s« inoflis 
liy about ill the Iwiligbl uilh a j'eeuliar hoveling flight. 
The wings are very hmg and luurow, while the antenna: 
arc \erv sliort. 

GIANT (Gr. gifian\ a man of great, or nbnonnal 
Ftatnic. It is a common o]>ini(»n tli.at in the earlier ages 
of the world men in general possessed superior jdiysieal 
powers, and were of a gn-ater size than they arc at jiresent; 
and this notion seems to have been even more prevalent in 
nneient times than it is at |»r<*sent. Pliny i»bservi‘s (vii. 
3 tl) lliat “ the whole race of mankind is daily l)ecomii»g 
smalltT.” Homer more than once makes a very disparag¬ 
ing eonqturison between Lis own degenerate eontemporaries 
and tlic heroes of the Trojan ^V:tr. Hut all ihu facts and 
circumstances which ean be brought forward on this sub¬ 
ject tend to convince, us that the liuman form has not 
degenerated, and lliat men of the present age are of the 
same stature as in the beginning of tlie world. In the 
first plae(‘, thuugli we read both in saeied and profane his¬ 
tory of giants, yet they were ut the limn when tJicy lived 
esteemed as wonders. All the remains of the huiimn body 
(as bones, and particuloi'ly the teeth) wliieli have been 
Hiund unchanged in (he most ancient urns and burial- 
jduccs demonstrate this point clearly. Tlic oldest c(41in 
in the world is thot found in the Great Pyramid of Egypt, 
and Mr. Greaves ohsmea that this sarcophagus hardly 
exceeds the size of our ordinary cofTum, being scarcely 
(5^ feet long. From looking also at the lieight of mummies 
which have been brought to this country, we must concludo 
that the people who iulmbitc'd Egypt 2000 or 3000 years 
ago were not superior in size to the present inhabitants of 
tliat country. Lastly, all the facts which wo can collect 
from ancient works of art, from armour (as helnicth and 
breastplates), or from buildings designed for the abode and 
accommodation of men, concur in strcngUicning the proofs 
against any decay in nature. That man has not degener¬ 
ated in stature in conscqui^iicc of the eOer.ts of civilization 
is clear, because the inhobitants of savage countries—ns 
llie natives of America, Africa, Australia, or the *Soutli- 
»Sca Islands—do not exceed ns in size. 

The notion of tho existence of giants in former limes 
has, in many instances, been founded on tho discovery of 
the bones of large animals belonging to extinct species, 
which have been ascribed to human subjects of immodcr.ate 
slalurc. (See the story in Herodotus, i. (>H.) 


In modem times the people who have excited the most 
curiosity and given rise Ijj the most contlicting btatemeuts 
arc the Putagunioiis. The first navigators by wlium tliey 
W’ere observed reprehonle<l them os being of colossal stature; 
but though move leeeut and accurate accounts describe 
them us being M’ly tall, yet tho tallest do not much exceed 
7 feet. 

Tiiat no man ever existed of the height of moi'o than 
9 feet may be su]i]»ised from v/hat is to bo seen at 
present, and fiom the deviations whieli occur in the ordi¬ 
nary eoui'si! of nature in animals. Several individuals, 
incasunng from 7 to H feet and upw’tirds, have heou 
exhibited in this eountry. The ino.st celebrated, whoso 
skeleton is in the museum of the Poyal Colb'ge of Surgeons 
ill I.ondoii. w:ls Charles Tlyrne, who went by tlio name of 
O’Biieii; lie db'd in 1783 at the ago of twenty-two, and 
measured 8 feet 4 inches. The skeleton is 8 feet 2 inches 
in heiglit. 

^Vo may roniai'k that those individuals who dcvuilo 
greatly from the c<iinm<m standard, either one way or tlio 
other, are generally neither well pro]»ortioncd nor lieultliy. 
'i'lie he.ad in giants is commonly ti*o small for tlic. rest of 
the body, and in dwajfs too large. Giants are n.s common!v 
w.antiiig in courage as dwarfs are impertinently bold. See 

DWAiiVS. 

In endeavouring to ai;eonnt for tbc diversities of stature 
which occur, we must make an olisenution which is equally 
applicable to (iillerenees of colonr, foalim^s, and other 
particulars, in Avliieh individuals and p.articuhu’ raet's ditler 
iruTn caclj other, namely, that the law of re.sianblancc be¬ 
tween parents and otrspring, which preserves species and 
jinuTitains uniformity in the living part of cre,ation, under¬ 
goes only oe.easiona1 and rare deviations, and those only to 
a limited extent. It only rem.ains to he added that giants 
foim jiait of the mythology of nearly every nation. 

GIANTS* CAUSEWAY, a reinarkahio columnar 
basaltic formation on the northern coast of the county of 
Antrim, in Ireland, situated about midway bctw'een tho 
towns of Bullycasile and Oulcrainc. The trap district 
with which this formation is connected occupies almost tlic 
whole of the county of Antrim and n cnnsidcrable portion 
of the eastotii part of ].ondond<*iTy, comprehending an area 
of about 890 square miles on botli sides of tho valley of 
the Banu* Throughout this area the basalt Is fonnd cap¬ 
ping all the eminences, and constituting the geneial snper- 
stratnin, in beds of an average thickness of about 600 feet. 
Beneath the basalt occur a series of secondary formations 
peculiar to this area, cuimistiiig, in leseeiiding order, of 
tliick beds of indurated chalk, the white limcHtono of 
Antrim, succeeded (unless wlierc the series is broken) by 
mulatto or green sandstone rejiosing on bluo argillaceous 
limestone, wiiicli again rests on the red sandstone of tho 
coal formation that ajipeurs to undcrllo the greater part 
of the busultic tract. 

Iho mass of basalt is considerably thicker towards tho 
northeni extremity of the aiea. and it is hero chiefly that 
tlic series of colunimu* formations occur. There are tlirco 
distinct beds of such funnutions, the uppermost of whicli 
is distinctly obscrvahlo at Fair Head, on the north-cast 
extremity of tho coast, and the same formation appears 
oc<*ahionally to recur along the verge of tho precipice 
which trends westward to Dunseverlck, at a short distance 
from which the two lower lieds emerge from the sea, and, 
rising along the escarpment of the rock, form colonnades of 
tlie most striking ajipeatanro for a distance of nearly 3 miles, 
when the upper one is lost in tho surrounding masses of 
basalt, wliilo the lower stratum sinks again under water, 
its denuded extremity forming that particular group of 
columns known as tlic Giants* Oauscw'ay. 

It is observable lliat the diniensiuus of the columns 
diminish, and the perfection of their stiiiciure increases, as- 
the strata descend. Thus the most perfect arrangement 
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ts foutid ill the lowest stratum, of wliicli arrmiijcmcnt 
tlm Giants’ Causeway atronls the iriost ju-rfect specimen. 
The uiJper part of tho stratum, beui<; lierc tleiiuiled for a 
<lislanco of about ;J0l) yards, exiiiI>ilH uii irrcpulnv pave¬ 
ment formed of llie lops polyclonal eoluiniis, so closely 
tirraiiKcd llmt the blade of a knife can with dillicuity bo 
inserted iu tho iutcrslicos. The columns <*hictly hex- 
but polygons of Hve, beven, mid eight sides are 
of frequent occuirencci These columns are divided into 
joints of unequal length; each joint is fimned hy llio 
adjacent extremities heiug relatively convex and concave, 
Tlui stone is the most eoinpaet mid homogeneous variety 
of btusaft. Tlie entire mass of these eolmnns, of which 
about 31) feet arc exposed uhove I he surrounding shinglo 
at the highest point of tlicir denudation, hears a strong 
reseinhlaiice to an artificial mole projecting from the bate 
of tho clitr into the sen. 

Along the coast at Ushet-haven, Roanscarave, mul 
Thivigh, are several smaller causeways nearly as perfect as 
the ono described. The columnar strata of tlie islands of 
Itathiin and StaflTa indicate Ihe extent of the same forma¬ 
tion uorlhward and t'.istwuid. The vicinity of tho Giants’ 
Causeway afVonls nnmerons appenram-es eonlinuatory of 
tho opinion that the basslt when snperinduee<t t*ver the 
secondary strata was in a slate of fusi«*n from la^at; sneh 
arc the conversion of old red sandstone into hornston«% the 
conversion of clay slate into flinty slate, the conversion of 
coal into cinders, and in mnneious iuslanees the eonver- 
f»ion of ehalk into granular inarlile, nil arising from the 
contact of trap ilylces w'ith tliealteied slrafa. A natmal 
phenomenon possessing so clo'‘e a resi-mblauee to Imnian 
workmanship was sure to appeal \ivid!y to the imaginalii'n 
of an niu'ivili/cd race, and all kinds of myths have bf-eii 
attached to the Giants’ (’aiisewav and its ditlerent jiarts. 
The name arises from tho legend that Kiiigal and liis 
gigantic hrethreii constructed a magniliccnt <*anscway to 
JSwtland, tif which this is one of the remaining bullrcbscs, 
tlie isle of Stalla being anotlier, 

GIANTS KETTLES are det'p cavitii*s or tiol-lades 
that occur in the roek-stirfaees of ghu-ialed districts. '1 hey 
nre evidently rejiresentcd in tlie districts of existing glaciers 
by tho MoUi-iNS, and were ]»riulueed by a bimilar process, 
namely, the fall of water-—emitaiiiiug hlones, sand, and 
gnud-«-down a crevasse; as the crevasse remained sta- 
tlonaiy, the water falling constantly on the same spot ex- 
vaved the hole. Giants’ kettles are therefore considered to 
be evidences of past glacial conditions. 

GIAOUR, a term applied by the 'J'nrks to all who 
reject Moliammedmiism, and especially to JOuropean Chris¬ 
tians. It signiticB unbeliever, ami was formerly a term of 
reproach. Lord Byron wrote a poem entitled “'J’lie liiaonr” 
in 1818. As tlic word has an odd li*ok it may Im* ns well 
to add that Byron makes giaour rhyme to hour. botrcr^ 
gmwer. &e. Giaour is an Italiaiii/.ed spelling of tli« Turkish 
/aid* (I’ersiau < 7 «»er), used by the 1‘Vanks of the I/'vaiit. 
All these arc corruptions of the Ai'ahic inlidel; 

Aa/*r, to deny God. 

GIBBON (llylobatcs) is a genus of anthropoid apes 
confined to the sonth-east of Asia and the Malay Archi¬ 
pelago. Tho gibbons, as their name, long-nimed apes, 
denotes, are remarkable for the length of their fore limbs; 
when tho body is erect the fuigiTs can touch the sole of 
tho foot, and in some species tho wliole palm of the hand 
can bo applied to the giouiul. The gibbons agrees with 
the other luan-liko apes in ha\ing no tail, Imt ditler from 
them in having calhfsities, naked callous patches, on ttio 
buttocks. The disproportion hetweeu the length of the body 
and that of the legs, so conspicuous in llio ehimpanzee or 
orang-outnii, is not so marked in tho gibbon; in this respect 
a nearer approach is made to human symmetry tliaii in any 
other ape. The palms of the hands and feet are naked; 
the thumb is cleft very low down, so that the metacarpal 


joint is not included in tlic i>alm (d the liand, and the 
thumb thus appears to wmsist of thn-e joints; the first 
and second toes arc inf»re or less united, and this is also 
sometimes the case with the second and third. Ihc skull 
is small and inaii-liki*, the facial porlioii being small in 
compaiison with the eraiiiul. The bniiii is small. Iho 
canine teeth are eh>ngated and Insk-like. With one ex- 
that of tlio siiimaug—the gibbous are destitute 
of the large sacs appended to the win*!iiipo which <HT.ur 
in the other anthropoid apes. The number of nbs varies 
from tw'clve to fourteen. 

The general liabits of the gibbons appear to he rather 
sedentary than olhcnvisi-. Their movements are slow; 
their nature gentle, and rather melancholy; and they do 
not appear to lose their mildness of disposition so much 
ns tlie other npes as tlnw increase iu ag«*. They live in 
troops in the fon'sts, mul usually raise a tremendous howl¬ 
ing noise in enueert iu the morning and evening. 'Ihey 
display wonderful U'dlity amrmg tlic tn-es, their long arms 
enabling them to swing fniin bough to bough. The voice 
of som(5 of the s])eeics is nut unmusical. They feed on 
fruits and insects. The sj»ecies are not very numerous. 
'J’ln 5 first species that was accurately described and figured 
w'as the IMnte-lmnded Clihbon {Jliflohatts l(iv\ a native 
of Tetiassciim, This animal, winch is hetweeu 2 and 
3 feet in height, is of a uniform black or brownish-bhick 
colour, with ?he exception of the backs of tlie hands and 
feet and abrofid hand j-uc ircling the face, whicli are whitish. 

'j he Mack li.air of the body and limbs is erect and wo(dly; 
the whili* hair r»f th(5 Jiands ami feet is coarse, harsh, 
straight, and dejue'-sed. Variali<tns in the general colour 
sometimes take place. These gibbons live iu companies 
of from eight, to twenty. Aimlber species, Ihe Agile Gibbon 
{Hyloh-ihn tttfllh), is' more frequently met with in pairs. 
As* its name cimveys, tlii.s spi*eies is remarkalde for its 
agility. ’I'his gibliou is a native of Siiniuti'ii. Iho largfjst 
und most inter<*stiiig species is the Siamaso 

which difi’ers anatomic.ally in several respects 
from the other species. Tho liooi.or.K {IJylobalti hoo- 
for/ ) is another large species inhabiting Assam. 

IMiuy’s referenei* to satyrs living in the East Indies is pro- 
bahlv founded partly u]>on the imperfect acconiits of gib¬ 
bons whieli had rea<‘hed him. Thus he says,that** lauron 
mentions a savage tribe, under the name of Choromandrc, 
which have no si»cech, but utter horrid sci-cams; tliey havo 
hairy bodies, fiery eyes, and teeth like dogs;” and adds 
that ‘* Megasthenes relates that among the nomad Indians 
there is a tiibc which, iiisloatl of a nose, havo only two 
holes; they havo bandy legs, which they can twist alwuL 
like snak<‘s. and are called S<‘yntie.” Marco I’olo states 
that the inhabitants of Java were in tho habit of shaving 
and embalming the bodies of gibbons, which they then 
sold as pigmies to the merchants who visited their const 
in search of dnigs and .spices. This was prolK\bly dono 
in times still more anterior, and it may havo been by such 
nieims that tho ancients beenine aware of tho existence of 
these so-called satyrs. 

GIBBON, EDWARD, an eminent historian, was bom 
at Butnev, in Sun’ey, 27th April, 1737. lie has given us 
in his “ Autobiography,” which was published after his 
death by Lord Shetlield, copi«mK particulars concerning his 
life and Avritings. Being a delicate child his education 
was cliiefiv conducted at home under liis aunt, Mrs. 
rorten; and wlien lie went to AVestminster School iu 1740 
his weak health preveuled any severe study. After resid¬ 
ing a slnu-t time with the Rev. Bhilip Francis, the Iran.s- 
lator of Horace, he wont to Magdalen College, Oxford, as 
a gentleman commoner, in his iWteenth year, with a stock 
of erudition (from his own private desultory reading) that 
“ might have puzzled a doctor, and a degree of ignorance 
of which a schoolboy might havo been ashamed. At 
Oxford again ho made little orderly progress, and he was 
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compf-llccl to lo.tvf* it ill 17.0.*l, tlirou"h liis conversion to 
tlie Ikoiunii Oatiiolic faitli. Ili.s father then scnl him to 
]\I. J’avillai'd, n (Jalviiiist niiiii.stcr nt Lansaniie, ivlien; 
G}hl»i)n retarnod to tlic I*iolci>tnnt chnreh, mid devoted 
liimwdf itssiduouKly to re^iulm* study. Ills tli>.t. work 
(written in French), “ Kssai sur TJ^diide de la I.iUeiatnre," 
.np|tcared in 1701. On his return to Knghiiid he was 
appointed cuptaiu in the Hampsliin* militi.u and paid inncli 
attention to Ids duties. Jii 1771 he was returned to l*ur- 
linnieiit for Liske.ard throuirlj tin- interest of l.oi'd Kiiot, 
and biipported the Nortli ministry, whieli in return euii- 
fi'rre.d on him n enmnnssionersidpof tiadoand ])laiitatioi)s. 
In the next l*ar!i;imeiit lie sal lor lyndiiirlon. On tin* 
dissolution of the K<»rtli ndidsfiT he lost Ids place. In 
177t! :ip]ie.'ire<l llio liist lolmiie of his ^reat woik, the 
“Derliiie ainl Fall ot tlie Itoinaii Empire.” 'I'lie i<h*a of 
lids wuik had oei’iirved to liini dnriii;; n visit to lloiiu* hi 
17dl, while listening to the Isaiffooled friars as they 
Nuu': their vespers in tlie temple of .lujdter. Its snceess 
wa-* decisive. The other volumes followed in 17t<l and 
17SS, From 17^<J] to 17H3 (lilibon resided eliietlv at 

w 

Jaiusamie with his friend M. Deyvenlmi. lie lelunieil to 
T.ondoii ill 170J. where lie died, Idth .lantiury, I7hl. 

The “Peelineand Fall of tin' l»omuii Empire” eoniprises 
tlie liislory of the world for nearly thirteen eentiuies, from 
the rejj^u of the Antoidnos to the takiii''; of Coiistjuitinoplo 
by the Turks ;i t includes also the Idstory of the Christian 
chureh. For this portion he was ntlaeked as an assailant 
of the divine authority of Ciiri.stiaiiitv ; hut it was imt 
until ’‘not the faith, hut the licklity of the Idsttninn” 
was att.'ieked, that Gihhon defeiuled lihnself in Ids 
“ \'iiidieati<in,” Tlie “ Jtis-line and Fall ” has heeu Irtins- 
lated into almost all J'lurojiean lan^jn.'iecs, and Nielililir 
di-elares it to be thef;real<*stncJjieveiiientof human tliou^jlit 
and le.aniln^in the department of history ever aeeomjdislicd. 
I‘eilia]»s the ln‘st nuidern edition is that published by J)r. W. 
Smith (ei^ht vols. yvo, IK*)-! and 1^72), which is enriched 
wdth tlio oorrertioiis, comments, and notes of Milman, 
(luizot, and others. Gibbon wiote various oUi(*r works, 
most of whirh were colI(*elr'd mnl pidilished in lijs “ Jlis- 
eelhineons Works,” edited by Lord Slietliehl, in live vols. 
8vo, (“Memoirs,” bv .1. C. Morison, London, lH7{t.') 

GIBBONS, GRINLING, an Jiitist celebrated ftir the 
rxtraordinnry taste and delicacy of cxeeuliou he displaual 
ill wood-earvini;, w'.'is born in Itl-IH in l.undon, or aee.or»lin" 
t<» Bomc, in ]{otl(‘rdum. Having: been vecfuninciuled by 
Evelyn to Clhirles JL, the kin«; bestowed u])on him a place 
ill the board of works, and employed him in the ehajiel 
of Windsor, where he executed much of the ornaiia'utul 
can'inf;, consisting of such embhanatie olijects as doves, 
pelicans, palm hrniichcs, &c. llis otlier chief wojks of tld.H 
kind are in tho ciioir of St. I’anl's. at ('lluilswortli, Soulh- 
W’iek in Hants, and in a room at Petworlli. All these 
works are inorcly ornamental, and nnalo‘;ons to what is 
termed still-life in painting; yet that Gibbons had talents 
for those of a higher character is jirovi'd by his statue of 
James II., behind the Bampicting House, Wiiitehall. He 
died Jlrd August, 3721. 

GIBBONS, ORLANDO, was born at Cambridge in 
At tJie age of twenty-one he became organist of 
the ChapcI-royal, London. In nttcndiug ofliinally 

the eeremuuml of the marriage of Chaiics I., for whicli 
occasion he composed the music, he took tlie small-pox, 
and died on tJio Whitsunday following. He left a son, 
Christopher (161.5-711), who at the Restoration was 
appointed principal organist to the king and to Wcstinin- 
stor Abbey. He was celebrated for his organ playing, and 
is said to have instructed Dr. Blow on this instrument. 
Orlando had also two brothers, Edward, organist of Bristol, 
and 3C11U, organist of Salisbury. The services, anthems, 
and madrigals of Orlando Gibbons arc held in tho highest 
estimation by scientific musicians. 


GIB'BON was a eelebrnled city of nucieiit Palestine, 
about fi miles north-w<*st. of .leruKalcm. On tlie settle¬ 
ment of tlie Israelites in Cainiau it cscai»ed tlie fate of the 
otlier ('jinaanitisli clfies by a stratagem, on tlie diseoveiy 
of which llie peojde of Hie city were made “hewers of 
wood ami ilruwers of water” to all Hie eongrcgalioii of tho 
cliosi'ii people. On a hill in or near tliia town tiic taber- 
naeh* was stationed for some time. The word is equiva¬ 
lent to (Ulfiah. 

GIBRAL'TAR, a town and foi-Hfied rock iu Hie most 
R<iullieni ]i!irl of Spain, belonging to Gre.it Britain. TJio 
r<ifk, which is connected with Hie eoutinent by an isthmus 
of low sand, mnl almost w’lmlly .surronmled by tlih waters 
of the Mediterranean, forms ii jmimontory 3 miles in lirnglh 
from norlli to soulli, with an an*ii of nearly 2 square 
miles. The width is irregulnr, but the entile eiremnfer- 
enec is .about 7 miles. 'I’owards the south it teiTninates in 
a ]niint, called Iniro^ia Point. This rock, under the n.amo 
of Voljn\ and ^touiil Alnjhi (now called (k*uta), ojiposito 
to it on the Afiiean co.ist, were called by the ancients the 
Pillars of Hercules, and in very early ages were regarded 
by llie jieojde dwelling to Hie east of tlicm as Hie western 
houndaiy of tliewoild. Its name was ehaliged to Gihv!' 
yVm/’(monnlalii ofTaiif) in the beginning <if the eighth 
<*entnry, when 'rarif Elm Zarca lamled with a large army 
to eoinjncr Sjiain, and erecti*d ;i strong hirtri'ss on the 
mountain sale. During the Moorish occupation of .Sjiaiu 
it increased iu iinjiorlance, but W’as at length taken by 
Ferdiiiaiul, king of (‘nstilc, in tJie /mntceiith century. It 
was soon recajitnved, and did not become Hio appanage* 
of Spiiiii till 1162. TJie Spaniaids held it from l'l(i2 t*> 
170-1, wdien it was taken by .au English and Dutch licet. 
The Bjiaiiiavds m.ade unavailing nttemjits to regain it in 
tlu' next few .sueeeeiliug years, and again in 1727 ; hnt the 
most memorable siege Justed from 1779 to 1783, during 
which General Elliot (afterw'ards Lord Heathfield) suc- 
ecissfully resi.'ted tho combined armies and fleets of France 
.and Spain. Gibraltar has since remained iu the posucs- 
.sinn of the ICnglish. 

The rock, of whieli Hie gi’eate.'it clevulion is 1430 feet, 
rowsist.s ]nineipally of a gray eomjiact marble. It abomuls 
with caves, Hie most reniaikablo of whii'h is St. Mielmers, 
oil the Bonth-w'cst side. In the perpendicuhu- fissures 
of the rock hones of various animals, including liumiin 
bones, base frequently been discovered. The natural 
productions of Gibraltar arc W'ild rabbits, sn.akes, wood¬ 
cocks, teal, and partridges. The numerous caves also 
form retreats fur Iroojis of tlie Barbary ape (^Maencus 
zau7i.0< the oidy species (>f the moid^iw tribe found iu 
Europe, and inhabiring only this rock, wliere it is under (he 
H]>ecial protection of tho garrison, cIm* it would be speedily 
exterminati'd. Tho climate is temperate during the greater 
part of the 3 ear, and ev<‘n in Hie sumtiuT months the 
excessive heat is allayed by a refreshiiig sea breeze that 
sets ill during the forenoon and continues till HUUKot. 
I'luTe are no springs of fresli water on tlu* rock, and the 
inhabitants are therefore dependent for their supply on 
rain and artiliclnl means of obtaining w*ater for drinking 
purposes. On whichever side it is approached, it has u 
barren and forbidding fippearunce. Tlie east and north 
.sides are, from their steepiiijss, wholly inaccessible. To¬ 
wards the south it is also very precipitous, but on the 
west hide, on the lower part of which the town is built, it 
gradually declines towards the hay, where tlio strength of 
tlio furtifieatious is sudi that tlie fortress appears to ho 
impregnable. Besides the fovtifications there are two 
excavations, wrought with extreme labour, in the solid 
rock, called galleries, which extend from 2 to 8 miles in 
length, and are of safilcleut width for carriages. Along 
t)i(*so gallcrie.s, at liiten'als of every 12 yards, are port¬ 
holes Iiearing upon the neutral ground and upon the ha)'. 
The Sjiaiiish lines, which extend across the isthmus, ar» 
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ilufiMKlcd by two forts, the priiicipa] of wliich is cnllud 
St. Vlnlip. The Rpm*(9 })ctwecn lljose liiins and tin* foot, of the 
jock is called the neutral gromd^ and it is heir tii.'vt tiio 
lazaretto is situated. The town is built on a b(‘d of red 
sand, near the foot of the nortli-west side of the liill. Jt 
is paved aud well lighted, and consistH chiefly (d oiio 
street, extending about a mile in length fi'oiii Suulli Port 
to ^Ynt^T Poi*t, The prineipal buildings are the governor's 
and liuutunant-govenior’s bouses, tbe Admiralty (formerly 
a nioiiustery of White Friars), llic barracks, victualling 
ofli<’«, unit storu-liouse, tlie Spanlbli elmreb, .Tews’ syna¬ 
gogue, the eatlicdra!, exeliaiige, with libraries, elul> room, 
and iiem-room, the noutb barracks, and navy hospitals. 
Tliere are also a Roman C’atlioilc church, \Vesle\an chajiel, 
Scotch «-hurcli, and Riib.scri]>tion schools. The town can l»e 
called neither clean nor in-at, Imt has been miicb improvejl. 
The houses arc* built in tbe English style, but with little 
regard to tlieir ventilation. A bi.^lnjpric of Gibraltar was 
created in 1812. In 1807 sonic alterations in Ibe forti¬ 
fications aud tbe eunstruclion of a breakwater were found 
to liavc so seriously affected Ihu sanitary state of tbe town 
tliat a new system of drainage v\as eanied out in 18(18*70 
at a cos! of jC 10,000. At tbe nortli of the town are 
Elliot's (lardcn.s, which me well laid out, ami form a 
])leasant promenade. They contain a bronze statuo of 
General Elliot, the defender of Gibraltar in 1782. Dnr- ' 
lug the summer the troops .'ire placed under tents in tbe 
neutral ground, and are plentifully supplied with ]»rovisious 
by tin- Spaniards. 

The population of tlie town at Ilje census of 1881 was 
18,881, excluding the garrison, wbicli ordinarily numbers 
(5()00 men. The anmud public revemu' and exjjcnditure 
aie eaclj about X‘l.5,000. Tbe imperial cxjieuditnro tor mili¬ 
tary pni*poscs is more than £420,(K»0 per aiimini. There 
is an aeti\e inijjovt and export tiade—i-biefly a transit 
one. Tlie harbour, wbicli is formed by tbe Bay of Gii»raltnr 
lu lween the bcndlaiids of Cabiita Point ami Europa Point, 
is commodiUvS, and wicuie from all tlie move dangerous 
wimbs. The greatest width is b miles, tlie greatest length 
]> about 8 miles, aud the depth in tlie eentie exceeds 100 
fathoms. The shipping is prot«*cted by two mtiles, eon- 
structed at gn*at expense, and cxtuudiiig into tbe bar to 
the rospoctive distances of 700 ami 110(t feet. Gibraltar 
is a free port, and for many years it was n BUiuggUng 
centre, where a largo manufacture of tobacco mul cigars 
WHS carried on for tlie purpose of being conveyed by 
legions of contrabandistas into Spain. 

GZBXLAX'TAK, STRAITS OF, anciently called 
Fretum Hrrctileum (the Straits of Hercules), are about 
12 leagues in extent from Cape Spartel to Ceuta l*<»int on 
ibe African coast, and from Cape Trafalgar to Europa 
Point on the coast of Spain. Their width at the western 
extremity is about 8 leagues, but at the eastern exlrcuiity 
it does not exceed 5. A strong current is constantly 
running from tbo Atlantic into llic MediteiTanc.an, winch 
renders the jias-sagc of suiling-vessels hound to tliu west¬ 
ward extremely precarious, and only practicable by means 
of a brisk Ijcvant wind. 

GIBSON. JOHN, an (unluent sculptor, was born at 
Conway, in Nortli Widcs, in 17110, and is eelebraleil for 
his portrait-statues, and for Ibo spirit of poetry wbicli 
breathes throngb bis many classie.a1 works. Burn in very 
liumblo circumstances ho was enabled in his twenty-sixth 
year to visit Rome, some wo-althy friends furnisliiiig liim 
with the means. Tlieni ho was the juipil of Canova, and 
afterwards of Thorwaldscii. Nearly tbo whole of his sub • 
sequent life >vas spent in Rome, where ho died in 186G. 
One innovation that he introdneed—that of tinliug his 
figures—called forth much criticism, and bis cxoiiqile in 
this particular has not been followed. Many excellent 
w'orks were produced by Gibson, ami be was undoubtedly 
ouo of the best sculptors of his day. 


GZD'DZNBSS or VSRTZ'GO is an adection which 
ari.‘'eK from a variety of causes and assumes .several differ¬ 
ent funus. Sometimes tJiore is merely a feeling of con¬ 
fusion ami instability, while at others it Rcems as if sur- 
rouiuling objects were moving, or a.s if tlio patient bimself 
were in motion. Kiglit is oftiai ail’ecletl, and ul»j(‘i;ts ajipear 
double or run into one aiiotber, and lienriiig is sometimes 
abnormally sensitive, or tliero may be u hissing or drum¬ 
ming noise ill the ears. It occasionally conies on quito 
suddenly in persons wlioso geimral iiealtli appears to bo 
gooil, wliile it is an nceumpaniment of more than ono 
elironie. disca.se. GidiUness is one of the signs (*f l)rain 
disease, but in tbe vast inajro’ity of cases it arises entirely 
from disordered <ligestion. It may be brought on by undue 
baste o\er a m<‘al, by the use of rich or iudigi'stiblo articles 
of food, by (no long abstinence, or by the stomach be¬ 
coming empty. Even wlien the digestion appears to be in 
a normal condition attention to tlie btmnacb and bowels will 
often sen'c to remove llie coinjdaiut. Nervous exhaustion 
•and depression often gixe rise to vialigo, and it occurs also 
from the depressing effects of Die immoderate use of tobacco, 
nlcobol, or tea. Gveinvork, espeeiully W'hcn attended with 
iiuliffevent diet, often brings lui attacks of giddiness, gener¬ 
ally sluu't in duration, and oceurriug at Intcrv.als of hours 
or days. The Ireatmiait of this form of vertigo consists 
in tbe removal of any directly exeituig cause, attention to 
diet, and tbii use of suitable nervine tunics. Another form 
of giddincbs Is that w'hicli uri.'>e.s from disease of the cor. 
It is often called Mein6?'c’s dibense, from the name of tbe 
Freneli pliysieiaii who first described it, in 18({1. Tins is 
atti'iided with singing in the ears aud p.artial deafncs.s, and 
also with voiniliug and considerable constitutional disturb- 
aiiei*. It is a complaint that calls for skilled medical ad¬ 
vice, and requires both general and local treatment. Tn tlic 
former tbe alkalies and vegetable bitters are gencr.ally use¬ 
ful, and a coinhin.'vtlun of gelseudnum ami belladonna has 
been tried with advantage. Giddiness often gives rise to 
tbo fear of apojdexy or ]>ara!ysis, but generally speaking in 
jicr.MUis under fifty yeai.s of age it is not a complaint that 
need give ri.^-e to much anxiety. It most commonly arises 
fioni a disordered st.'ite of the liver aud stonmeh, and yields 
readily to treatment. An atliuik coming on suddenly and 
for tlje iijsL time iu lh« declining period of life, however, 
should reei’ive careful attention and invcsllg.ilion. 

GZD'EON, tlie name of one of tlie most illustrious of 
the judges of Israel. He was the youngest son of Joasb, 
of the lious<> of Abiczer and tribe of Maiiussuli, and lived, 
xvith his fatlier at Ophinh, n town situated west of .1ord.aTi, 
hut of which tlie exact position is unknow'ii. The early 
])eriod of his life was spent .at a time when tho people of 
Israel weie sufl'ering greatly from the incursions of tho 
w’nndering Midianite.s, who came u]i periodic.ally into tho 
land, pitiiidering and destroying both crops aud cattle. 
Idolntnms uml disunited, the Israelite.s were unable to offer 
any cfiectual rosistanee, and were compelled to lice to tho 
iiiountulii KtronghuhlH and to tho caves of the hills fur 
refuge, or to leave the country altogether. It is very pro¬ 
bable that it was at this pcTiud that tho emigration of 
Elimelceh took place (Ruth i. 1, 2). Tbo story of tbo call 
of Gideon to the w’ork of delivering Israel commences 
Judges vi. 11, wlicrc be is iutrmluced as threshing xvbeat 
by the winepress to bide it from the Midiaiiitos. The nar¬ 
rative is continued throughout tlie txvo following chapters, 
and is too well known to need repetition, but there is 
abundant evideuco tliat the striking cbaiacter of tbo de¬ 
liverance by tbo oOO valiant men becimio one of the most 
valued of tbo national traditions. Five buiidred years after¬ 
wards wc find the pro]ihet Tsaiali promi.siiig bis country- 
incn .a deliverance in the cl.ay of Midiaii ” (Isa, ix. 4), 
After the victory Gideon aqipears to liaro lived in tho pos¬ 
session of considerable w'caltli and iuffuciieo at Ophrah, but 
iu a private station, having refused to accept the kingship. 



GIESSKN. 


288 


GILDING, 


nvcr tlie ])piiplo. By liw ntimcroufl wives he left a lar;;o 
liiniily, whoso subsequent history was unhappy (see .ludf^es 
5x. 0). His name is incnlionod once in the New Tosla- 
jncnt.hrnipi incluilcd in tljc list of heroes jjiven Hob. xi. 82. 

GZBS'S!BfN,a town of Germany, enpital nf fhe proviiieu 
of TIj)per Hesse, in the f^rand-dnehy of Hesse Darmstadt, 
t^tands on tho hanks of tlio Lnlm and AViesuck, al)uut 
88 miles N. from Frankfurt on the lihiin, and has 10,000 
iiikabitunts. Tho town is old and ill-iaiilt, except tiin'e or 
four broad streets, Tho fortifientions liave bi'oii ]'U7,cd, and 
their site converted into shrubberies and promenades. Tin? 
University of Giessen was established in the year 1007. 
Tho buildings appropriated to its nfi<! arc handsome, and 
contain lecturo-roojiis, a library, clinieal establishnient, 
chomlcal lulioratory, iiiuseums of natural history and the 
arts and sciences, t'Ce. 'Hie school of clu'mistry in this 
university was r<*iidered famous in p.onseqnene .0 of the dis¬ 
coveries of Lieliig, whose classes were attemhal by stu¬ 
dents from all parts of Western Europe. 'I’ho town is on 
flic railway from Casscl. It is intt a jjiacc of tnucli com- 
merci.'il industry, and tbe mamifaclurcs are <*onriiieil to 
tobaeeo, leather, woollen-yarn s])iiminf;, stock}n;C-knittin<i, 
and e<»tt^»n-weavinK, a btiiall .seiilc. 

GIFFORD, WILLIAM, b/irn at Asldanion, in 
Devonshire, in A)>ril, 1757. Left penniless at an early 
aj'C, ho was uppnmticod to a shoeni.'Uvcr, but from this 
position ho was r«‘lieved In a J\Ir. (lookcslcy, a Kur^jeon of 
Ashburton, who ooneelve<i a picat regard for him, and 
eventually, by Jiis pnr.se and his intlnem-e, caused Gillbrd 
to be freed from his indentmes, sent t«» school, and finally, 
nt tho ope of .'ibont twenty-two, (o Ivxfder Oollepe, O.vford. 
Not lonp after Mr. Cooki'sh-y died, but. I'arl Grosvenor, 
in consucpnMien of tho casual jMM'\jsal of a letter, became 
interested iii GilVoi-d's chara<5ter and fortunes, pave liim n 
homo under his own rejof in or alsmt the y<*nr 1782, and 
ill preat me.'isurc inli listed to him the chaipe of his son, 
afterwards Marquis of Westminster, with whom, tlioiipli 
widely dillerinp in polities, Oillord maintained tliroupU life! 
an Intimate and unvaiyinp friendship. llei<> eniis the 
romantic part of Jiis histcjry. The rest of his life is simply 
tho chronicle of Ins works. TheM» comjwise (^liesides ocea- 
nional ])ocms) the “ Haviad,” a stern and siieccssful satire 
on lln5 contemptible Della (h’lisean style <tf poi'try of the 
day; the “ Mojvlad,” similarly direetiMl apainst the absurdi¬ 
ties of the modern drama; a translation of Juvenal, prefaced 
by an admiraldo little anlobiopraphy; and editions of 
Massinper, Ben .Tonson, Ford, and f>hirle>. In 171)8 his 
ability and peculiar polilieal and anti-Gallie^'in views 
recommeuded him to be editor of the Anti-Jacobin, and 
he was afterwards introduced to I’itt, Camiinp, Lord 
Liverpool, &c. In 18l)f) la; became the editor of tiie 
Qunrterhf Jitvitw (founded in opposition to tlie r.dia- 
hur</h lit.vkw), lie died 31st December, 1820’. 

GIFT dnnnm^ donatlti)^ in law, is the transferring 
of tho property in a iJiiiip by one man to anotlicr volun¬ 
tarily and withnur any value in return. 

Tlic giver is called the donor, mid he to whom the 
thing is given is call<?d the d(»nee. By tlie eommoii law 
real estate niiglit pass as a gift hy livciy of seisin without 
de<*d, bnt by statute 21) Charli's 11. c. 8, a deed or note in 
writing is reiiden'd ncce.ssnry to the transfer of real estate. 
To complete a gift of goods and chattels ilelivery is ucei‘s- 
eary, for until then the traiisnclion is not properly a gift, 
but a contract, and the English law will not coinp<d a man 
to perform his contract unless it is founded on what is 
called a good or valuable consideration. 

Gifts are in some cases declared void, ns against credi¬ 
tors and purchasers for a valuable consideration. 

lu Scotland the law is hub&ianllally the same. At 
common law real estate can only pass hy deed duly 
recorded, this having token the place of tho old sosine. 
Donation is not presumed. 


GIL'DAS, surnamed Sapiens^ or “ Tho W’ise,” the 
most ancient British historian now extant, according to 
Lclaml was bom in Wales in .511, but accoi^ing to other 
accounts in 41)8. In tho middle of tho sixth century Im 
was a monk of Bangor, and a spectator of tho nusurles and 
ruin of his countrymen. He was probably of Teutonic, 
not of Cymric! race, however, for his reproving remarks on 
the Cymry are almost too .sc’vcrc for one of themselves to 
jnako. At the same lime his mournful wail over the bar¬ 
barism of the licatlicm conquerors is evidently deeply felt. 
The desperate nature of the light wliieh turned England 
into a heathen country is evident from what. Gild.as records 
in his few pages. His epistle or treatise, “De Oulamitnte, 
Exeidio, ct Conqnestn Uritaimias,” is all that is printed ot 
his writings, and is probably all of them that is extant. 
The best edition is hy Gale, in his “ Uenim Anglicarum 
Seriptores Velores” (tlire«! vols. folio, 1(J84“873. Gildiis 
died, aeeording to Aivlibishop Usher, in tho year 570. 

GILDING, or tlie process of overlaying surfaces witli 
gol<l, presents four chief distinctions in the mctlmd of 
ojjeration. Tliese are severally—mechanical gilding, amal¬ 
gam or water gilding, elicmical gilding, ami encaustic, 
gilding. Tlie first relates to the n])p1ication of leaf-gold 
lo wood, or to btueeo and other plastic materials used f« 
imitate wood carving. The surface is first prepared with 
a layer of “thin white,” composed of liot size and whiting, 
followed, if tho gilding is to be burnished, by a second 
coaling of “tliick white,” made of the same ingredients. 
TJu* whole is e.arefiilly rubbed down and smoothed ofl’, and 
a coating of gold-size is brushed over the surface; which, 
after being so prepared and dried, is again wetted us tlu* 
It-af-gold is laid upon It, 

In this oj)eratinn the gold h'aves arc in succession 
dr(»ppcd from tlio golJbeuter'H book upon a pad or cushion 
held in tlie h.'ind of the workman, and arc by a pull’of the 
Itieuth ilatteiied out on this surface and then cut with a 
knif<- into the reipiircil sizes. Tlnmoo the pieces arc lifted 
and laid on the woi'k by a sort of comb forim'd of delicate 
bristles, and are pressed close to the wetted siirfnec of the 
giuund hy gcntlu puffs of the hivath. When the gilding 
has reached a certain dryness it is burnished hy an agate 
burnislier. Those portions of the surface that are not Imr- 
nished an; called vawH, tlie other parts hurmshed gold. 

Oil gilding dillers a little from the above in tlic surface 
preparation. Two or three co.atings of thin while, mixed 
witii a little mellow clay, arc ujiplicd; llieii two or three 
coats of plain gelatine size; and finally, the oil gold-size 
upon which tlie leaf is laid. 

Amaigam or Wafer Gildivfj.' —In tin gilding of avtieb s 
of nictnl pure gold is first combined or amalgamated with 
quicksilver by boiling the gold in five or six times its 
weight of quicksilver. The boiling mixture is poured into 
cold water, by wliich it loses a great deal of its fluidity, 
nini it is then squeezed through cbnmids leather. Tho 
amalgam hits now the consistence; of a stift’ clay, has a 
greasy and gritty fed, ami is in tho most conveniinit slate 
for being weighed out into the portions requisite for eac.h 
respective quantity of work. The main object of bringing 
the amalgam to this eonsislimec and these proportions is 
lo have it in a form convenient for division and apportion¬ 
ment, as well ns f(»r the sake of having a unifoiiii standard 
by whicli lo aM'iTtaiii the qnaJitity and value of the gold 
employed. 

On tho application, however, of this am.ilgnm to the 
surfaces of inctul it is found that, as tboro is no chemical 
ailinity between tho snh.staur.es thus brought into contact, 
the din'ct miion of them is impossible. Nor can it bo 
effected by allowing them to remain in contact any length 
of time. The intervention of a solntiun of nitrate of mer¬ 
cury is therefore used. This solution is by tho operatives 
termed “quick-water,” When a piece of copper or brass is 
iminertcd in or brought in contact with this solution, its 
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uiu’fiico is immediately couverttid into nn amalpam. To I 
this (Uimlpctunated surface mei*cury and gold unml^ain > 
closely adheres, by means of tho molecular attraction of 
the particles of tlio fluid metals for each other. 

Thu mnniier In which this aftunt is applied in practice < 
varies according to the description of articles to bn gilt. 
If they am small, strong, and to be gilt all over, as copper 
buttons, buckles, and rings, a quantity of lliem, 3 or 4 lbs. 
in weight, is put into a deep glazed earthen pan or “jowl;" 
to these arc added about tliree or fimr teohpotnjfnls of tbo 
quick-water, together with the requisite jKjrtion of amal¬ 
gam. 'llin whole is then tlnmnighly stiried with a brush 
or stick* till tho anialguni entirely covers the Miifacu of 
every art icb*. When tliey arc cojnpictely covered t hey are by 
some gilders rinsed in eoUl water, and dried by sluiking in 
u bag of wjirmwiwdust; while by otliers this part of the 
process is postponed to a later period of the o])cralioii, and 
they are put in their wet state, with the generated nitrate 
of <'opper felill hmiglng alwtnt tljrni, into llie eage. 

Tlu! gilding-cage is made in a cylindrical form, and is 
generaliy about J8 inelics in length by it nr 10 in diameter. 
Jt isbemed of coarse? imn-wirc gauze, sujiported by nn 
■external fruiiicwork of iron, furnislied witli a solid iron 
door at one extremity. Tho articles under ]troccss of gild¬ 
ing are i)l:iccd in this <'age, and the door of it securely 
fastened; it is then suspended by its axle on two supjiorts 
in an iron cylinder. TJie cylinder being previously heated 
by a coal tire beneath it to such a degree as to be leiblMit 
over u ]arg<? proportion of its infeiior surface*, the cage is 
introduced and the doors of the cylinder closed. 'I'lie 
hinder part of the cylinder is connected witli u chamber 
and flue so constructed os to carry ofl’ the deldeibms 
fumes of tlie itiercury. 

After the cage witli its contents has been in the cylinder 
for n li‘ngth of lime, varying, according to tbo temperature 
at winch it has been kept, from five minutes to n quarter 
of an hour, the mercury will bo fmmd to have entirely 
t?va|)orafed from Iho gilt surfaces. Another application of 
4}mck-water and another heating in the cage are sometiineK 
necessary to bring the surface to u proper state. The gilt 
Articles arc then heightened, which is generally done by 
applying a Raline solution or kind of varnish, and burning 
it off’ by heal. 

Duttons and articles of a similar description are often 
gilt only on their tops, or on some other portion of their 
surfaces, while the remainder is left uncovered with gold, 
and of the native colour of tho metal of whieli they are 
manufactured. This is aecomplished by brushing them 
over the port to be gilt with a hard brush wetted with 
quick-water, or by rubbing it with a piece of chamois 
leather similarly moistened. They are afterwards Iwiskly 
rubbed with a dry brush. They are Ihen put into the 
gilding-cap, which Is a while felt )iat of a peculiar sort 
and shape. The amalgam is put into (he gilding-cap 
along with them. The whole is then well shaken together 
for a few ininntcs. ,Tho goods arc then put into tho 
cage, tho mercury is evaporated, and they are aftcru'ards 
heightened in tho manner alix'ady described. 

For larger gtmds, and wlicre considerable portions of 
hidden sarface oro not required to be gilt, there are two 
modes of preventing the amalgam from adhering to those 
portions. One is to lacquer those parts; the other mode 
of applying tlio gold is to distribute tho quick-water only 
over tlie parts requiring it by a small camers-hair brush, 
and tliese then have the amalgam applied as before. If, 
as is sometimes tho case, the goods are to be entiidy 
•covered, they are immersed at once iu the quick-watcr. 
If the aiiioles are of a kind which would be injured by 
revolving in the cage, the heating is effected by other 
means. Gilt articles are afterwards coloured to a deeper 
orange tint by tbo application of several chemical mixtures, 
Jdded by beat. 


It is entirely foreign to tho piT&cnt article to make any 
remarks on the mcdb'ul effects of mercury on the. hunum 
frimic. Its consequences, us practically experienced by 
gilders, consist in surenoss of the mouth from salivation, 
nausea and sickness, .an oppressive headache, and after the 
la}>so of a ff?w years a paralytic tremor and agitation in 
all the muscles of the body; nor does any treatment seem 
to be successful which docs not include an entire absti¬ 
nence from tlic prosecution of this occupation, and even tins 
iu nuuvniliug when “ the bhukeu " have taken possession of 
their unhappy victim. 

Most gilt nrlicles an? burnished by .a stone burnisher, 
fonned of a polished piece of black haematite. This is 
fixed into a projicr handle. Sm.'ill articles, as buttons, &c., 
are plai-ed in a lathe, and the stone apjdied to them as they 
revolve; and llio.se tliat do not admit of tins me buriilsiied 
by liaiul on a table or bi'nch. 

Steel and iron are gilt by being immersed in a mixture 
of the cblorid<* of gold with Milplinric ether or .'ib’oliol. An 
alcoholic solution of gold is formed, from whieli the metal 
i.s j»r(*«*ipitat<*d by tlie iron or steel. 

Ivory or bone may be gilt by Imniei-sing it first in a 
solution of siilplinte of iiun, and aft<*rwarilK in one of 
eblorbic of gf»ld. Silks and satins may be easily gilded by 
immersing Ibein in a ni’iitral solution of one part of ter- 
cliloride of gold to four or five of wati'r, and tlu‘n exposing 
them to the ju-tion of hydr»»gen gas, wliieb readily eoinbineH 
wit h the chlorine, ami reduces the gold to the metallic btate, 

TJio edges of the lenve.s of books aro gilt by applying to 
tlieiii, uhen sqm'ezed ill a press, a coinposilioii of four 
pints annenian bole and one ]>art siigar-randy ground 
togetlier with the white of eggs. Gold leaf is then laid on, 
and is afterwards burnished. 

For iJio mode of electro-plating inferior metals with gold 

bce KUKCTItO-fllKMlSTIlY. 

Kucnuxtic GiUUmj. —This distinction rolate.s to tlm 
coating with gold of porc(?]ain or glass. Tho gilding of 
porcelain is ordinarily accomplished during the process of 
its manufacture by the. application of gold-leaf, which is 
lixed by tliat intense heat which confers on porcelain its 
enamel or glaze, and is afteru’ards burnished by an ugute, 
as above descrilied. Otherwise tlie gold is first obtained 
ill a finely divided state by precipitating it from thn 
chloride with ferrous sulphate, or by simply heating Iho 
chloride. 'I'liis powder of gold is ground uj) with one- 
tweUUi of its weight of oxide of bismulli mid some 
borax and gum dissulved in water, and then painted to 
tbo required design on tho porcelain or ghoss ware. Heat 
vitrifies the borax, mid tlio gold is thereby fixed on thu 
burfucc to which it has been applied. 

Glass may also he gilt by applying leaf-gold to tho glass 
wlien wetted with a sulutiuu of isinglass, 

GZL'SAB. Sec Falisstink. 

GILKS. ST., a saint of the Roman Catholic Church, 
who is said to have been an Athenian of royal descent, and 
to have devoted himself c.orly to a religious life, settling 
himself finally in a desert in Provence. One of the tradi¬ 
tions respecting him is that tho King of France, while 
hunting in the di'sert, accidentally wounded tin? hermit in 
the knee; and that the hermit, tho better to mortify tho 
flesh, refused to be cured, remaining a cripple for life. 
Hence he is described as the tutelary saint of cripples. 
Tho symbol of the saint is a bind, in allusion to the 
“henven-dircctod hind" wliich enme to liia cell daily to 
give him milk. Ho is sometimes represented us un old 
man with nn arrow in his knee and a hind by bis side. 

GlLFimkN, GSORGS, n popular divine and 
brilliant essayist, was born in 1813 at Coinrie, in Pertli- 
shire, where his father, the well-known Samuel Gilflllan, was 
pastor of a Secession or Burgher congregation. Tho writ¬ 
ings of the Comrio minister, under the signatui'c of Leumas, 
iu the periodical which was tho organ of the dcnomluation 
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to lu! !)(*Iongt‘d, weiu road ov«*r till Seotliuid, nn*l 

were liifjhJy prized by incmbeis of ull llie JVeslwlcriuii 
iliurcilien. His treatise on the Sabbath wejit thiou^di 
heveral cditlouH, and was traiiKluted into tlie I 'roncli, l)ut<di, 
and Russian languages. George, who was tlio joungest 
s(»n of liis parents, received bis early training at the parish 
school of his native village, and entered the University of 
(ilasgow' before ho had attained ins fourteenth year, lie 
Uhto g<ained severnl jaizes, jukI acquired a respectable 
knowledge of the elassies and of mental pbilosophy, but 
wati mainly distingnished for tbo extent of bis liter.'iry 
attainments, lii IH;I0 be entered tl)c Divinity IJtill of the 
Seeession (noiv the United Preshyterian) Chnreh, .and in 
April, 1835, was licensed to preaeh llie gospel l)y the 
Edinburgh Pieshylery of tliat body. He received a c.all 
from tluj eoTigregatiori to which bis father had ministered 
in Cf>mrii’, and .'mother from the School Wyiid eongregatiun, 
Dundee. Hu preferred the latti'r, was ordained to Us 
jjjibloral eliurge in Mareh, 183G, and continned to oflieiate 
there till the end of Ins life. 'I'lic first of his numerous 
works was a sm.^ll volume entitled “ Five Discourses,” 
which was jniblisheil in 183y, and n as followed in 1S42 
by Hades, or the Unseen,” which was not considered 
either profound or sound in its tlieulogy. U reaclird, liow- 
cver, a lliird edition. Tlic young minister’s taste ha- 
literature drew him away from any alnsorbiiig pursuit of 
theological .studies, and in lHi.5 he pnhlished in a separate* 
volume, under the title of “ A G.allery of Ditcr.ary Portraits,” 
u series of skidehes, considcrnldy enlarged, which he had 
eontrilmted to tin' Dumfrivu Jlfrald, a journal edited by 
his fricinl, Thomas Aird, nnihur of the Dc'vil’s Dream ” 
ami other poems. This work was remaikahly snce«!ssfiil, 
ami has ]>usbed throngh a great many editions. A second 
‘Mlnllery” appeared In 18'iy,and was scarcely less favour¬ 
ably receiveni than its predi*ces.sor. In 1850 Mr. Gillillan 
])ul)lished a work called “ The Rards of the Rible,” con¬ 
taining sketches of the sacred poetical w riti*rs, eliar.ietcrized 
by fervid, though somewhat ijiilatcd eloquence, rallier than 
by critical acumen or spiutual insight. In 1851 he wrotea 
preface to the “ Rook of British Poesy,” and in tin* following 
year he jmblislied a work entitled the ‘‘^lartyrs. Heroes, and 
Bards of the Scottish Coven.'int,” which Hugh Miller justly 
pronounced to be Mr. Gillillan’s best performuiiue. A small 
religious treatise uii the Fatberliood of God” appearc‘d in 
1853, a third “Gallery of Liteiury Portraits” in 1854, 
and in 185G his “ History of a Man,” describing the events 
of his own life intermingled, not v«Ty' happily, with ficti¬ 
tious adventures, in which well-known public charac¬ 
ters, of whom he knew little or nothing, are represented as 
taking part with himself. His most elaborate, tliougb not 


edition of tin* works of the poet Burns, wbiidi Ikj InuB 
edited, and to which be also eontrilmted an inteivsting life 
of llie jjoel, and critique on his writings. Mr. GilKIhinV 
popularity as a le<*tnrer w'as almost as great, though not 
so widely spread, as tliat which he enjoyed as n literary 
m.an, and in both cnpaeilles there were few men better 
known or mure generally esteennHi in his day tlian hc.- 
lle was an earnest, iiniirossive, and fervid preacher, and 
discharged the duties of a Cliristian minister with praise¬ 
worthy diligence .and fidelity. Referring to the conneelioii 
of these duties with literary pursuits, he says in his 
“Ilistoiy of a Man,” “In iny own humble way J have 
sincerely and coiiseientiously sought to unite and hannoinzu 
literature and tlie duties of a clergyman; and however 
imperfectly 1 may have sueceuded J do not i egret the 
attemjit, since J believe it has in some iiistance.s made my 
I vcne(! he heard w'ith greater deferenee first wlien 1 spoke t<» 
Oliristians of the glories of genius and the charms of 
literature, and far more when T spoke to young lovers of 
literature of the su])enor claims and infinitely higher merits 
! of the Book of God.” 

Ill private life Mr. Gillillan was nnilahle, warm-hearted, 
and obliging, and was nmeli liked liy a wide eiivle ot trlinnls, 
who gi-eatly lamented bis loss wliile still in full possubsiim 
I of botii intellectual and physical energy aud activity. He 
; died somewhat suddenly on 13th August, 1878. 

GUdUB'NlA, a genus of pl.ants belonging to Hie order 
UosAOK.i:, .and ne.irly Jillicd to Spirea, OilleHia trifolkda 
has scvcr.al stems, a foot or two in height, from the Buino 
root. It is a native of North America, in shady ])1 aci‘s, 
from Florida to Canada. The root is emetic, and jK)sse.sscs 
properties shniLar to those of ipecacuanha. (lUlMun utl/m- 
kfcca p’ows in humid woods and damp places from Ten¬ 
nessee to Kentucky, in North America. '1‘iio inedieinal 
properties of this sjiccies arc the same as those of OilkuUt 
Irifohnfa. 'I’ho species of Glllenia are elegant and li.arJy 
plants, and iii*o tliereforc worthy of cultivation. 

GIL'LIFLOWEB is a cormption of tlio gyl0j\'c of 
Chaucer. Tlieru Is no doubt that in his time the name 
was given to small v.arietles of the carnation (^DinnthuH 
Cnri/opliylluit). 'Hm English word came tlirongh the 
French ffirojfvc^ Italian gnrofaloy from the Ix)w’ Batin 
yarioJUum, itsi-lf a corruption of cartfop/iyUum, a clove. 
Tlio carnation or clove j>iiik seems to have bei'ii used 
to flavour wane instead of the costly spico of the East 
j Indies. Parkinson (“Parad.”p. 3(hJ) says:—“1 account. 

I those that nro called carnations to bu the greatest both 
for leafe and flower, and glllufluvvers ior tlie most part to 
li(>e lesser in both.” Shukspeare also makes a distiurUuii 
between the two— 


most popular work, entitled “ Christianity and our Era,” 
issued from the press in 1857; “ Alpha and Omega,” two 
volumes of sennouH, were published in 3 860; “Night,” a 
poem, and “Remote Stars in the Chureh Sky” appeared 
in lRfl7, “ Modern Christian Heroes” in 18(!fl, and “Life 
of Sir Walter Scott” in 1870. In 1873 Mr. Gilfillan pub¬ 
lished a “ Life of William Anderson, LL.D.,” of Glasgow, 
whom lie greatly admired and loved. But the work Ix'ars 
evident marks of liurried preparation, and though it con¬ 
tains a great deal tliat is exceedingly interesting .and well 
written, it fails to give a correct notion of the subject, for 
the biographer has painted the portrait of the lion-hearted 
divine without any shadows. As Goldsmith’s art-crilic 
says, “ Tbo work would have been better if the author had 
taken more pains.” Ho edited the “ Lives of the British 
Poets,” publisliod by Mr. Nicol of Edinburgh, which ex¬ 
tended to forty-eight volumes, and in addition to the 
numerous works published with his name, ho c^intri bated 
a large number ^ articles to the JiritUh Quarterly^ thu 
Ecltctic liemeto, TaiCa Magazine, Jlogg'a ImimcXov, 
Titan, and other periodicals. At the time of his death 
he was engaged in reading the last proofs of the National 


*' Thu fairest flowers of the seasuii 
Are our carnations and streaked gilliflowers.” 

—“ WziiUr's Tale,'' Act iv. i»C. U. 

The name has been transferred to some of the Cnicifenu; 
fur instance, Matthioln inciuta Is tlio stock gilliflower, that 
is, the gilliflower whitdt grows on* a stem or stock, to* 
distinguish it from the true gilliflower. Again, Cheirawthua 
Cheiriy a plant introduced from Spain, was onginally called 
the wall stock-gillofer, which bue.amu aftinwards wull- 
gilliflownr, and finally wall-flowcr. Jleapent matronaUa 
is dame’s, or queen’s, <ir rijgue's gilliflower; and a double 
variety of this is called Whitsun gilliflower. Other orders 
also contribute gillillowcrs— Lychnis Flos-cnculi is cuekoo 
or inarsli gilliflower; Armcria marUlma is the sea gilli¬ 
flower ; Iloitonia palusfria is tlio water gilliflower. (See 
“ English Plant Names,” by Britten and Holland.) 

GlXaLRAY, JAMTO, the eclchrnted caricaturist, was 
born about tlie iidddh: of tho last century. He was origin¬ 
ally a writing engraver, and is s.aid also to have been a 
strolling player for a short time. He had an acute per¬ 
ception of character, a strong sense of the ludicrons, and 
at the same time a great ability for drawing, with a prac- 
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tical sltill in onfp*avmp. His great faculty was the burlesque; 
bis chief subjects political and social abuses. An ^^Illus¬ 
trative Description,” with a complete set of bis genuiue 
works in 804 sheets, was published by M‘Leaii, Loudon, 
(jillray died insane on lli« Ist of Juno, 1818. Ilia works, 
with tlie “Story of bis Life and Times/’wt*r(5 published 
in 1874. 

GILLS (Lat. hranchUv^^ the name given to the organs of 
respiration jiossesscid by animals breathing air dissolved in 
water. Th<} bnsiness of respiration, which is essentially 
tlio giving off of carbonic acid and tlie absorption from tlio 
surroniu^ing medium of oxygen, is carried on in the lowest 
sections of the animal kingdom by the whole surface of 
the body. In bighcr groups the fiaictiim Iwcoines loctilizcd 
;ind gills are fonned. In the Crustaeca tlie gills are 
differentiated from the appendages. In tin*. Mollnsca the 
gills are always diflerontmtions of the integument. In 
the Vertnbiata gills are |x>8sessed as the sole organs of 
respiration by lislies, and t(»gcther with lungs by tlie 
Amphibia. The gills of vertebrates arc typically lodged in 
a cavity, but they may come to the surface as external 
filaments. External gills arc always presi'iit in the Am- 
piiibia in tlie embryonic condition, and in some of tins 
class (Poreninbranchiata) perbist tlirougliout life; in the 
rest of the Amphibia (Cudueibranchiata) the external gills 
soon disappear. See KEsnuATioN, Eimies. 

GILPIN. BERNARD, was bm-n in 1817 in West¬ 
morland. llaviiig resigned a bmall living in the county of 
Durham and exiled liiinself from England during the early 
part of the reign of Queen Mary, he ventured to rt tuni 
before her death, and was cordially received by iiis relative, 
the estimable Cntlibert Tunstall, bishop of lliirbam, who 
made Gilpin archdeaeun of Durham and rector of llougliton- 
Ic-Spring. His bold prcacliing for ecclesiastical reform led 
to his citulinn before Bonner, bishop of Loudon. “Give 
me,” said Gilpin to Ids bonsc-steward ns lie set out, “a 
long garment, that I may die with decency.” An ae<*ide!it, 
Jiowever, delayed him on tiie road; Queen lilary died, the 
system was clianged, and Gilpin returned in joy and pe.ace 
to Houghton, of which place lie continued rector until Ins 
death in 1883, although the bishopric of Carlisle was offci^ed 
to him by Queen Elizabeth. Gilpin was tlio very exemplar 
<*f a true Ohribtian pastor. lie went fonrlesbly forth into 
tho debatable land of the Marches in Northumberland, 
among the lawless poplc that occupied it, and did much 
to change the character of the country. He was called 
indeed the Northern Apostle. At hoim; he made tho wealth 
of Ids rectory a blessing to all who were within ids influoiiee. 
All travellers were welcomo, and s(*ldom was his hospitality 
abused. Another of his titles was the Father of the Tuor, 
which explains sufficiently its own origin. We need only 
add ho was a zealous educationist. 

GILT'HSAD (^Chryfophryn avratv) is a species of 
fish belonging to the sea-bream family (Spavida,*). Tliti 
generic characters arc ns follows:—Body deep, coiiijiressed; 
dorsal fin single, tho rays partly spinous, the posterior rA)'8 
fieziblc; teeth of two kinds, six canines in each jaw% cfmical, 
with rounded and oval molar teeth, in four rows above and 
three below'; cheeks and operculum e.overed with scales; 
brauchiostegal rays six. The gilthead is comniuii in the 
Mediterranean, and is occasionally found as far north a.s 
the British coasts. It is the Aurata of tho Kom.'ins, 
who kept it in their fisli-ponds (vivaria), A note<l epi¬ 
cure, Sergius Grata, is said to have derived Ids Rnrnaino 
from this fish. Tlio most esteemed j^Uheads, according to 
Martial, were those which had fed upon tlio bliellfish of 
the Lncrino Luke. The name given it by the Greeks (“ with 
golden eyebrow's**) alludes to the golden spot it bears over 
each oyo. Tbo gilthead feeds on molluscs, the shells of 
which it breaks W'lth its strong teeth. Several other 
species of the genus Cbrysopbrys are known, cliicfiy from 
tropical seas. 


GIN or GENEVA, nn aromatized spirituous beverage 
extensively consumed in Holland and in tho large towns of 
England. Both names are derived from the Freiuli yeniem'e 
(juniper), the characterislic flavour of the sjdriL being pro¬ 
perly derived from juniper berries. Immense quantities of 
this spirit arc distilled at tlic tow'ii of Seidudam in Holland, 
and it is often called after the names of both town and 
country i^chietlani or HoUaniU. In the Dutch manufacture 
the mash used to produeo the spiiit is composed of nialL 
and rye meal, and the wash fornn'd by its infusiou and 
fenneiilatiun is distilled w'ith the addition of juniper berries 
and u little salt, and occ.asionally witii the addition of hops. 
In Die English maimfaulnre jilaiii grain hjiirit obtained from 
the whisky distilleries is distilled and rectified with various 
flavouring ingredients in addition t« or in the place of the 
juniper berries—eoriandevs, cardamoms, cassia, clmminon, 
crushed almond rake, »>il of turpentine, and other cRSi'iitiftl 
oils being used for this purpose, A rommon quality is said 
to bo made by distilling a mixture of s])ii'it of turpeutine, 
Kiilt, and water with plain proof spirit, and aftcrwaids 
sweetening tlie liquor obtained witli sugar. From its com¬ 
parative choapncfes gin is moie largely consnm<‘d by tbo 
intcnqierate anioiig the lower classes of English towns than 
any other spirit, and there is perhaps no article of sale that 
is more fn‘qucntly adnitoralcd. Of the ingredients used iu 
adulterati(ai some, like cnyi*nuo pepper and sugar, which are 
used to coiiet'ul the weakness eausetl by diluting the spirit 
with water, arc comparatively harmless, but there are others 
whieli arc of tin* most deleleiions churiuder. Gin is fre¬ 
quently prescribed iu diseases of the Ui’iniiry organs, the 
oil of juniper being a very powerful diuretic; but im bene¬ 
ficial effect can bo expected from the adulterated spirit si> 
often sold under the name. The principal distilleries of 
gin in Kiiglaiul are in London, Flyinouth, and Bristid. 

GIN or GYN. u ma<‘hiii(‘ employe*d instead of a crane. 
It consists of tlireo ronnd ]>ulc.s placed up in a pyramidal 
fonn. williiii whieli a windlass and tackle afford the means 
of raising weights. AVlicn the machine is to be used it is 
set up over the object to be raised. Gin is also the iiuuie 
of the machino for cleansing cotton. 

GIN'GALS or GIN'GAULS. large muskets used in 
India by some of tlie natives, generally with a rest and 
matchlock; but they an* very cumbersome when compared 
witli the modern rifle, and are gradually being supersisded 
by that w'cajion. 

GIN'GER is the underground stem (rbizoini*) of Zlngl- 
hcr vfficiiiuft. The rbi/.ome throws up barren leafy rccd- 
like stems 3 or 4 feet high, and occasionally flowering 
stems. Tim flowers arc luraiiged in a cone-sbaped spike, 
each in the axil of a large greenish-yellow bract. Tbo 
corolla is orange-yellow, di\ided info tliree long segments. 
One of tlie stnm’inodes forms a large purple llii*ee-lobed 
lip. Ginger is ]irobsil>Iy n native of tropical Asia, but is 
now cultivated in all warm countries. Tbo name occurs 
in a list of imports into Alexandria in the second centuiy, 
and during tin* mi<hlle ages was evidently an import¬ 
ant article of commerce. It is often mentioned iu the 
Old English leech-books of the eleventh century; and 
(luring the thirt(‘enth and fourteenth centuries it was tho 
commonest spice, next to pepper, though 1 lb. of it cast 
as much as a slnH*p, about Is. 7(/. (Koger.H, “History of 
Agriculture and Trices in England ”). 

The rhizomes are dug up, when aliont a year old, and 
dried in the sun. Sometiine.s the skin is scraped ofl before 
drying, and tliis is known in commerce ns itcroped^ un- 
coaterly or Write yhiyer; the other kind is sold as coated 
fjinger. The principal constituents of ginger are starch, a 
volatile oil which gives it tlio peculiar odour, and a resin to 
whicii is duo tho burning tosti*. Ginger has stimulating, 
aromatic, and eaniiinativc propcrti<*s, w'hich render it of 
value in atonic dyspepsia, and in purgatives to correct 
griping. When cliewcd it is useful in relaxed condltiona 
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of the uvula and tonsils. It is, however, more largely 
usod as a eundlincnt than as a dni^. The young rhizomes 
are imported in jars, preserved iu syrup. 

GUCOXK-BfiEll, a summer drink iniicli used in Eng¬ 
land, esprcialJy in the country distriofH. It is inado by 
fermentation, the liquid being buttled before tliu process Ik 
complete. It is made in various ways, but perhaps tb<i 
most common and useful is to mix in a vessel 5 lbs. of 
lump sugar, 6 ounces of ginger, i ounces of crcjim of tartar, 
ten sliced lemous, 10 ounces of yt'ust, mid 5 gallons of boil¬ 
ing water. This should be kept in n warm place uud allowed 
to ferment for twelve or twenty lumvs, then strained, 
likimmed, and bottled, with llio corks well tied down. In 
a few days it is ready for use. 

Gixgku-vvink is a cheap and popular drink made l»y 
tlio fermentation of sugar and water, and llavoure<l witli 
ginger. IL is requisite to use the very best materials and 
to exercise the greatest euro in tiie inanufuetun; of this 
article. Spirits are usually added in small quantities to 
make the wine kec'p, to increase its strength, ami also to 
modify Its flavour. 

a kind of bread that has hern 
j»opular in England for live hundred years. Il was origin¬ 
ally made by kneading up rye iionr witi) honey, ging<‘r, niid 
other spices; but treacle soon took the place of lionev, and 
it was made with other Hour than that of rye. (Jakes of 
gingerbread having one side gild(‘d fonned a popular nrtielo 
•<tf Halo at the fairs of the country and tin- inctropfilis for a 
very long period, but gilt gingerbread is but rarely seim at 
the present day. Modern gingin-bread is made of wheat 
flour, treacle, moist sugar, ground ginger, and butter, and 
it Is made up in the form of elites, biscuits, or nuts. Tliere 
are several different recipes in use, and in liirge towns there 
are getiemlly one or two makers who liave a reputation for 
its manufacture. 

GZNG'HAM, an Indian name for a cotton fabric origin¬ 
ally made in India, but now manufactured almost cxulu- 
Bivcly in Britain. The difference between calico aud gingham 
is that in the latter the euluurs are woven in, and nut after¬ 
wards printed. Umbrella gingham is, however, W’oveii with 
yarn of one colour, ('fhe first if in gingham is hard.) 

GINK'ELL or GINCKlBLi:., GODART VAN, first 
Karl of Athluiie, was a native of Holland, uud the liend of 
a family of grtsat antiipiity iu that country, w'here he bore 
the title of Baron van Kcede, &e., and was a general of 
cavalry. He came to England at the lime of the Revolu¬ 
tion in 1688, and when two Scotch regiments in March, 
1686, declared for King James, and marched from Abing¬ 
don for Scotland, General Ginkell was sent after them with 
« body of horse, and soon overtook and dispersed tliem. He 
commanded a piirty of Dutch horse at the liAttle of tbo 
Boyne, Ist July, 1690. When King William returned to 
England tlie conduct of the w'ui* was left in the liands of 
Ginkell. Thu town of Baltimore surruuderod to him, 7th 
June, 1691: Alhlone was taken by storm, 1st July; ho 
gUDod the battle of Aughiim, 12tli July; and put an end 
to the WOT by the cgiplure of Limerick, Hrd October. On 
tbo 4th of January, 1692, tbo Coimnons ordered seven of 
their members to take to him tlie tbonks of the House, and 
on the 20th of February he wus made a peer of In'land, 
with the titles of Karl of Athlonc and Baron of Aughiim. 
The carl subsequently returned to Holland, but continued 
in the service of King William, shared in his defeat at 
Lunden, 29th July, 1693, commanded the Dutch horse in 
Flanders in 1605 and 1696, and the Dutch forces generally 
under Marlborough in the war with France during the reign 
of Queen Anne. He died on the 10th of February, 1708. 
The title became extinct in 1844. (The g in Ginkell is 
bard.) 

qINS'GO is a genus of Conifers containing only one 
species, Ginkgo hiloba^ the Ginkgo tree of Japan and 
China. It is also known as SalUhuria adianiifvlia^ the 


generic name being given in honour of the botanist Salis¬ 
bury ; but Bcntliaiu and UuoktT have restored the original 
name of Kistnpfei’, who had adopted the Japanese name of 
the tree fur liis genus. The leaves are suggebtivo rather 
of tho.so of a maiden-hair fent than of a conifer. The 
flowers and fruit show it to he allied to tlie yew, and to 
belong to the tribe Tuxear. Seu Cuxikku.k. 

The male iind female Howers grow on distinct trees, and 
though both kinds of trees arc cultivated iu this country, 
only the male iluwers blossom. In the south of Franco 
the fruit ripens, and young plants liavn been raised from 
tbo seed. The male flower consists of a single stamen 
with two ])eudulous anthcr-cells; they are borne, several 
together, in sleinler .catkins witliout bracts. Each female 
flower consists of .an ovule seated in a cup-sliaped slulkcil 
scale (lamina). Tlie seed is drupaceous. The tree attains 
u. height of 60 or 80 feet in its native country. It was 
introduced into England iu 1754. It grows rapidly, 
attaining a heiglit of 10 feet in ten years and 50 futit in 
fifty years. 

GIN'SSNG, a root found in China to which extra¬ 
ordinary proi»erties have been ascribed. It is nut only 
eonsidered u universal rcme<ly for all maladies, but is 
.spoken of in the highest terms os a speeliiu in particular 
circumstances. l.ockhai4. (medical missionar}' in China) 
stat(>s that ull the ginseng grow’ii iu China is imperial 
jiruperty, and is sold for its weight in gold to those 
privileged to retail it. It grows chiefly iu the mountains 
sun'uunding Die Ussuri district, whence it has spread to 
l^luiitehuria and Corea. The best kind grows in Corea; 
that enltiviitud in .lapnn is not couKidcred to have such 
.‘letive properties. Ginseng is prepared by boiling the roots 
down until the juice is so thickened as to become hard. 
Tlie jdant (^Arulia Ginseng') belongs to the ivy order, 
AuAi.iACKii!:; a sjiecies of the same genus very much 
like it, namely Aralia quinqnefoUum^ gi'ows iu North 
Ani<>rica, and has been imported into China os a substitute, 
but has failed to win popular favour. Ginseng has been 
tested in Eurojic, and no valuable properties have been 
found in the rout. 

GIORDA'NO, XiXTCA, an eminent painter, was born 
at Naples in 1632, and died llicro in 1704 or 1705. His 
fine imagination was nccumpunied by extreme rapidity of 
execution. The number of his w’orks is very large. His 
by-name, Fa-presto (Luca, fa presto, Luca, make baste), 
perpetuates the memory of his fathers avarice, who was 
always urging him on, even at ineiUs, the ready cause of 
a nickname umuiig Luca’s companions. In 1679 he was 
invited by Charles II. of Spain to adorn the Kscurial. He 
returned (o hi^ own country after that monarch’s death. 
His best works are his fresco.^ in Die Escuriol at Madrid, 
at Florence, and at Rome. Some of his finest pictures are 
at Dresden. The grand altar-piece in the Church of the 
Ascension at Naples, representing the “ Battle of the Angels 
and the Fall of Luciftir,” is b> Giordauo. 

GZORGIO'NK. Giorgio BarharelU, called Giorgion 
(great George), one of the most distinguished aitists of the 
Venetian school, wus born in 1477 at Castelfranco, in tbo 
Trevisano. He received his education at Venice, where 
he at first devoted himself to music, aud became an cz- 
celleut performer on the lute. He, however, soon deserted 
this for painting, and became tlio disciplo of Giuvaonl 
Bellini, but quickly adopted a much freer style. Titian, 
one of his fellow-students, is said to have been so struck 
at a later period with Giorgione’s style and colouring as to 
havo becomo his pupil; tliey were intimate, at all events, 
until Giorgione’s jealousy was uronsed. The greatest 
works of this artist were in fresco, but very little remains 
of them. Tbe Finding of Mosos,** in the archiepiscopal 
palace of Milan, and ‘^Christ hearing the Cross,"at Venice, 
have been looked upon as his masterpieces. Giorgione 
is the most unlucky of all the great mediscvol masters. 
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His works rctnaminf; to us may almost be conntc<l on tbo 
Jisuid; they qnito boar ont, however, the Rirat reputa¬ 
tion ho attained for n certain lutiiinoUH glow and df])lh 
of colour whicli ho was the first to acquire. In this he 
is excelled by Titian alone, lie died at Venice, during the 
plague in 1611, at the age of thirty-three years. 

GIOT'TO (properly Amhrotfiotto Bondone)^ born in 
12GG at VespjgnaiKJ, a village not far from Florence, was 
the son of a peasant. There is a pretty hut quite h.'isclcss 
old legend, long hcliov<‘d, tlmt while tending sheep in the 
fields he was found by Cimabuc drawing ft hheep on a piece 
of slate, and the artist was so struck with the performance 
tlmt ho'askcd Giotto’s father to intnist his son to him, took 
him t(» Florence, and instructed him in painting (in dis¬ 
temper or fresco, oil painting not being then discovered). 
Giotto soon excelled his master. lie lirst freed art from 
the dry and hard inann«*r which then prevailed, ainl gave 
(!K}>ressi(m and action, dignity and grace to Ins figures. 

In this last quality ho remained unequalled till the ftj)|)e!ir- 
ance of Masac<‘i(». His reputation spread fhroiighont Italy, 
many cities of which an* adorned with liis works. He may 
also bo called tlie restorer of portrait ]iainting, and Jjas, 
tocether with the features, given us tlie air an<l character 
of^Ganto, who mentions him in lii.s poems. IIi‘ was a man 
of liigli genius and knowledge, pleasant in eonvc-rsation, 
and fond of poetry. went with Fope Clement V. to 
Fiain*e, w’hiwe he executed many fresco paintings. Giotto 
was one of the nreintects of the splendid catliedval at 
Florence. Much of the Jicantiful muihle ornamentation is 
from his designs. Hut his eliief glory, <*ven exei-lling his 
fame as a jminter, is the ijiiite unrivalled campanile (helfiy 
tower) with wlu«'h ho ornainented the cathedral. Tt may 
probahly hif eonfidontly assi-rted tiiat this is llie most 
he.autiful huilding of its kind in existiaicc. fSee CAM- 
I’ANil.K. artiele and Dale. | ('{lotto died in IG-'H. 

GIOVAN'NX, DON (or more .strietl), Jioa Juan. f(»r ! 
tlie homo of the monster is always placed in Spain), is the ; 
hero of n world invth as univeisal us fli.it <pf Faustus him- 1 
self among modern Furopeaus. Don dnan Is the type of ^ 
ftU in'osistilile libertine. No woman can resist him, nor j 
docs he oven attempt to m.aster liis own desire of conquest. \ 
Ho is tlio niero male animal, «luvoid of conscience, nllerly i 
selfish and cruel, caring caily to satisfy liis appetite, no > 
matter at what cost. rnhappily, lio«c\er, l^Iozart lias . 
dignified this filthy legend with some of tlic subliinest 
music of tlic Italian operatic stage, and until Hyron’s time ; 
Don Giovuiini threatenetl as a title to absorb Don Juan | 
ftltugether. With equally disastrous consequences llyron j 
cast tJio glamour of ins verso over this ugly subject, and | 
allomutcd passages of beauty and tcndcnn'.ss with mirth- 
provoking rhymes and barbed sareasins, so that no lover of 
literature can altogether witiihold Jiimsclf from the allur¬ 
ing banquet spread before him by tlie poet. “ Don.luan” is 
certainly llyrou’s greatest work. In his case Ihc selection 
of tiio subject was one lust STii>rcnie defiance flung in the 
face of Iho pruriently prudish society which had so ill- 
treuted him. We have stigmatized the legtmd as filtliy, 
and that is indeed the epitiiot it deserves when all tlio 
graceful and romantic additions of art arc stripped away. 
It i.s needless to say that in the hands of Uozart, of Do 
Musset, and even, one might almost say, of Hyron, the 
grossnoss of tlic idea is veiled and all the brighter sides of 
it cart'fully brought out. Still, to hear the oiio or to rend 
the others must always make the judicious giiovc. Tluuiks 
to ignorance of Italian the modest girl who warbles a part 
ill “La ci darcm”is iimoeont of the slioek she often causes 
her better-read father. Happily such a legend could not 
in these days form the theme of t>oct or of composer; those 
limes arc for ever past. 

The subject of Mozart’s opera is the most favourite part 
of the legend, tho close of tlio lilicrtinc's career. Ho is 
pursuing a young Jady of rank, daughter of the governor 


of Seville, and as her screams bring her father to her nij^ 
he makes no scruple of killing him. One of Juan’s many 
deserted mistresses, whom indeed he had long ago married 
with a mock ceremony in order to obtain her, otters to 
assist the orphan to discover the murderer nud seducer, 
and the lover of the lieniino is of course eager to join in 
avenging liis beloved. These three track Don .Tuan, and 
discover him already at work against the peace of a viliago 
girl at a country fest^^’al. Ksenping, he jmsses by tho 
statue of the governor, and is miraculously addressed by it. 

Ill reply he invites the statue lo supper in his own tomb 
with many insults. At supper, ImwTvcr, to his horror tho 
htutue descends into the vault, lakes him by the hand, and 
drags him down to eviTlasting torment. The time of tho 
legend is fixed nnder l*€‘ter tlie Cruel, and the hero is said 
to have been of the f.inious Tenorio family. Probably 
[ there is nbont ns nmeh hnsis of trutli ns for the legends of 
Arthur, of Kuland, and of Fnustus. The earliest treatmenti 
of this part of till} legend is that of Tirso de Molina in 
Spaiiisli (“ K1 Hurlador do Sevilla’’}. This was shortly 
nlterwards jirodueed in Italy (1(120), Moliere introduci'd 
it into France Le Festiii de Pic-rre.” lGi»li), and Shad- 
j well into Kiigliind (“The Libertine,” IGTG). In l(ii)l> 

1 /.amovji’s more fanums Spanish version, rewritten fr<nn that 
! of Molina, appeared, and Mozart’s opera follows this with 
j hut few nlteration.- (“Don (liovaiini,” 1787). As a sample 
i of the story opera-goers will rcmi'mber the song of I.cper- 
' ello, Don (liovanni’s scrv.aiit, rueonnling Ids master's eon- 
' (jiiestb, and enunieraling in humorous exaggeration (140 
1 mistresses in Italy, 231 in (lerinaiiy, 01 iu Turkey, 100 in 
' France, hut l(Mi.‘>in Spain a'/nWy (“ ma in Is]Migna son’ 
gift nillle otre”). Ten years before Mozart, Vineenzo 
; Ilighini li.ad set it as “11 Convil.'ito di Pietra” p’Tli& 

' IMaihle CJnc-st,” 1777). Hyron's ‘‘ Don Juan” is nrigiiuiU 
the idea alone, Hot tin* inei<lents of tlio h'geiid, is taken — 
tlie ])oct canies his ri'ader tlirougli a succcssi«»n of lovc- 
.sreiies oeenniiig in most of the countries of the world. 
The po<’in was never finished, it breaks oft’ in the middlo 
of an Knglish c*M‘a|iade, JSo also De Mnss(*t’s wonderful 
fragment, “ I'ne Matims' de Don Juan,” hitting off the 
soul of the myth in a few lines of exipiisitely polished 
Freiieli diahigne (hotweeu Don .Tnuu and his servant), 
Meiimi'e's novel, “Les Am<-s dn Pnrgatoirc, on les Deux 
Doll Juan,” and Dumas’ dr.atna, “ Don Juan do Maraiiua,” 
follow the s])irit, not tlu* letter of the legend. IVoh.ably 
mere, lieeiitioiiMicss is now beyond Iho jiuw'er of art to uso 
as its model; at hsist some iiohlrr c'h’ments must he intvo- 
iliici'd. Jntroiluee such elements, however, and you no 
lunger ha\o Die true Don (liovanni. 

GIPSIES. Sec Gvi-siks. 

GIRAFFE or CAMELOPARD {Cam(‘fopardalf9 
pirajlh^ an animal lK'longi..g to tho Ruminant division 
of tile artiodaetyle (evcn-lued) Hngnlata. 'J'his specicsr 
constitutes .a distinct family, ('■ninelopardalida’. intermediate- 
between the di-er familv (Cerx’ida*) and the liollow-horiied 
runilnanls, th<* oxen and antelopes. 

The giratVe, measured from the fore hoofs to the top of 
the head, st.nnds tlio tallest of all known qu.adrupuds, tho 
males measmingu.su.'illv from 1.6 to Ifi feet, hut sometimes 
attaining a heiglit of 18 feet; the fem.ales arc somcwliat 
smaller. Its skeleton is a very striking objeet. Tht' 
small light Iie.ul lifted on high upon an extn'Uiely elon¬ 
gated neck, the high withers, and tlic slender length of 
limb, taken together, contrast str.mgely with the bony 
fabrics of other quadrupeds; yet this long neck consists 
only of seven vertehru*, the nonn.al number in mammalia. 
The so-called horns are ]n’Ooesscs of bom* covered with 
skin, having ft tuft or coronet of black hairs nt the top; 
they exist both in tho male ami female, but aro fur more 
developed in the former. The liorn-liko peduncles con¬ 
tinue for a long time united to thn skull only by means of 
suture, and are not fjiirly aiikyloscd till an adv.anced period. 
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A third modlan proroflft Is prominent In the male, and is 
often called a horn; this, however, Ims been shown to be 
merely a thickeninp of the frontal bone, not a process 
articulated by HUtnre. Another peculiarity in the nIcuH 
arises out of a remarkable extension of tho frontal, eth¬ 
moidal, and sphenoidal cells (sec cut helow). These form 
a series of large iiitcrcnmmuincating air cavities on tho 
top of the head, r(>aching from the middle of tho head 
to the oocipnt. 

With regard to tho dentition, stoinncli, and dig«‘stivo 
organs tho giraffe agrees generally with tbc rnniinants. 
Tlie gall-bladder is usually absent. 'I'liu kidneys are not 
lobulated, as in the ox, but simple, as in tho deer and ante- 
lojwH. The stnudiivo of the tongue of the giraffe is very 
reiiiurkable) it ie at oiicu an orguu of taste, of touch, and 



Pi*ont View of the Skull of the Olraffo. 


of prehension. U is capable of the most extraordinary 
elongation, and is flexible to the utmost possible degree. 
The tongue is long, slender, and pointed, and is much used 
in the acquisition of food, as t]u> animal coils it round the 
twigs and foliage of trees, wliich arc drawn by its ineaim 
between the lips. It is in fact very interesting to see with 
what address the giraffe uses this instrument, and how 
dexterously ho applies it as u liook or holder; indeed, the 
power of prehension and the sense uf touch are so developed 
tiiat the animal can grus]) w'itli the extended tongue an 
ordinary lump of sugar and convey it to the mouth. Tliis 
organ is very smooth, cxce])t when tho papilltc are raised; 
It then becomes rougher, and slightly adhesive. It is 
spotted, but th(i spots are not raLsed. Tho lips are mus¬ 
cular, prominent, hair-clad, and extremely fli'xible; they 
aid tiie tongue in its various ofliccs. Tho cars are large, 
long, pointed, and movable, and the sense of liearitig is very 
acute. The eyes are full, large, dark, lustrous, and pro¬ 
minent, and tho upper eyelid is fringed with long luslios; so 
prominent indeed arc tlie eyes, that witliout turning its ele¬ 
vated head the animal can command a survey of the whole 
horizon, and mark the approach of an enemy from any 


quarter. Hence tho difliculty of stealing upon tho ipraffe 
unawareK, and tho accuracy with which, when run down, 
it defends il.self hy a rapid storm of kicks against its 
aggressor. Tiicro arc no suborbllal sinuHcs. Tho nostrils 
arc narrow, and are provided with cutaneous sphincter 
muscles, for the purpose of closing them at pleasure. Tho 
object of this incciianism is to keep out tho sand when the 
storms of (lie desert nri.se. The hoofs ui’o simply divided, 
and the lateral suppUnncntal or nidiincntaiy toes so often 
occurring in ruminants arc wanting. 

Along the l)aek of the ncek runs a short stiff mane; tho 
tail is inod(!rately long, rather slender, and tufted at tho 
extrornity with coarse black hair. Tho fore knees are 
large, and furnished with slight c.'illositics, as is also tho 
chest. Tins elevation of the M'ithers is remarkable, and 
from this part to the crni>per there is a rapid descent, 
whence has arisen the idea tlmt the fore limbs, fnnn tho 
body to the ground, arc mucli longer than the hinder p.air; 
but this is not (he ease. When about to lie down the 
nnim.'il first sinks upon the fore knees, and assumes an 
attitude npi)arciitly very constrained, and certainly not 
graceful. In walking the mo>(*mc*nts of the giraftc are 



llcad of Giraffe, with tho tongue clongatml. 

strange and peculiar. It does ind then c.irry its beautiful 
swan-like neck ci’c<*t, but obliipiely hjrwards in a line con¬ 
tinued from lliL* spine over tlio withers to the top of tho 
head; while, owiiig to the short ness of the body and tJio 
length of tin? iimb.s, tho hind boofd are brouglit at each 
stop as far forwaids as the spot previously occiijiied i>y tlio 
fore Itoofs, Init somewhat to (he outside, for the hind limbs 
diverge to a cerhiin degree outwardly from the hock-joint. 
The logs on each side arc in action nearly in unison 
together, those on the right side appearing to nltcmato 
with those of the left, and W/e rer.tu. Tho giraffe, l»ow- 
cver, is not really awkward, and i.s vciy far froiti being 
slow; the sw'iftost coursers of tli(j desert arc scarcely equal 
to the chase, and over rugged and broken ground utterly 
unable to ov<M*take it. Tim Hottentots are fond of tho 
maiTow; and of tbc skin they make vessels in which they 
keep w-atcr and other liquors. 'I'hey kill the giraffe with 
poisoned arrow's. 

The giraffe i.s confined to Afrjc.i, south <if tho Sahara, 
extending from Nubia and Abyssinia down to Cape Colony. 
It is gregarious, living in small troops, preferring open 
ground. It feeds on the foliage of trees, e.specin1Iy 
mimosa twigs and blossoms. It is naturally gentle, timid, 
and doj'ilu, but when brought to bay it will faco the foe, 
bo it mail or lion, and defend itself vif^rously with its 
heels. The liide of the giraffe is whitish, mottled through¬ 
out with angular towny spots. Tho giraffe, e.xcept in tlio 
rutting season, is mute. 
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Well known os the giraffe ia in the present day, from 
-the living specimens which have from timo to time been 
imported into England and France, and from the ski'lctons 
and preserved specimens which adorn the large museums 
of Europe, so little was known respecting it a few centuries 
ago that tho most inconect ideas wei'e entertainod respect- 
iiig it. The ancient Egyptians were well acquainted w’ith 
the giraffe. The celebrated I’rGcnestinc pavement, said to 
have been made by tbo diicction of Sulla, who lield the offieo 
of quscstor in Nuinidia, n;presents the giraffe both gracing 
and browsing; and it seems to be u probable opinion that 
tho artists employed to work in inowiic, even in Italy and 
Spain, >fcre Kg}'ptian Greeks. Still tlie animal doe.s not 
itself appear to liavc been stien in Italy before the time of 
Julius Ctesar, who oxhihiled It among other animals in 
the CircenKtun games. In subsequent periods the giraffe 
was not unfrequontiy brought to Rome, and the third 
Gordian had ten at one time. We truce the animal in the 
writings of Artemidorns, Stralio, Ajipi.in, Ueliodorus, and 
others, till nt length we Jose it in the darkness of the 
middle ages. After the revival of letters the giraffe again 
appeared in Europe. Tins individual w.os in the jiosses- 
sioii of Frederick 11., oniperor of Germany (crowned 1215), 
and was sent, as n present from the Prinee of l>aina&cus. 
Towards tlic end of tin.* fifteemth eentury the Soldan of 
Egypt presi'nted one of these animalH to Lorenzo dc’ Mediei, 
gruud'duke of Tus<yiny; it w'as a great favourite with tin* 
inhuhitants of Florence, and was }ic.ca.stomed to walk about 
the streets, htrctebnig its neck to the balconies and windows 
for fruits and other articles of food. From tliis thiui no 
living giraffe w'as seen in Europe fur nearly tlnee eenturios 
and a half, thouglt in that s|>uc(‘ various descriptions and 
figures were published by writers on iiiiturnl histf»ry, mixed 
up with abundant errors. 

Sparrman, during his travels in South Africa from the 
year 1772 to 1776, beemne neqnainled with the giraffe, 
and gives Mime interesting infonnation respecting it. lie 
notices that, when feeding upon giass, it somethnes bends 
one of its knees as horses do, and tliat in jducking bsaves 
from high treo.s it brings its fore feet about Ij foot nejirer 
tliau ri&ual to t!io hind feet. 

Lo Vailbint did not meet with tlui giraffe till his hoeoiid 
journey into the interkir of Afriea from the Cayie, during 
the years 1786-85. His description of the habits of the 
animal and his mirrathe of the incidents of the chase are 
interesting and grapliic, though perhaps a little over- 
coloured. From this time we may date our more eorreet 
kuowJcdgo of this animal, of which s<*voral skins found 
their way from time to lime into our isiaiul. it w’as in 
tho year 1827 that the first living giraffe was bnmght to 
England. It was sent to George IV. by Muhamme<l Ali, 
the vic<;roy of Egypt. It lived, hj)wevur, for a few months 
only in tho meimgcrie at Windsor. In 1836 tin; arrival nt 
the gardens of tho Zoological Society of four living giraffes, 
procured in Kordofan ]>y M. Thibant, created a lively sen- 
sution in the scientiffe world. One of these, the only 
female, gave birth to no less limn sc\eu fawns before lier 
•death in 1852. At present there aro four giraffes, two 
males and two females, in the so(‘ioty*s collection. 

The giraffe, with doe care, endures our climate much 
better than might have been anticipated, and breeds tweii 
under some degree of restraint. The period of gestation 
is about sixteen montliR. In confinement the giraffe cats 
hay, carrots, and is partial to onions. 

Fossil species of giraffes have been discovertMl in mioccnc 
•deposits in Greece and in the Siwalik Hills in India. 
UolIodoUierium, an allied genus, ocenrs in tbe same deposits 
in tho south of Franco. 

amAL^DUS CABIBBIDN'SIS (Gerald of Cambria, 
4.e. of Wales) is the n.ame by which (Jerald du liarri is 
'Usually known. He was bom in 1147, and died in 1216. 
£0 is among tlio most interesting and reliable of tho 


chroniclers of our Norman kings, giving us our best account 
of Henry II., of Richard th<{ Lion-heart, and of John. 
Gerald du Ram was by his mother s side and by his birth¬ 
place a Welshman, Iwrn near Pembroke, and trained to 
tlnj church partly by liis uuele, the Rtshr»p of St. IlavuVs, 
partly at Paris. Gerald's father was a Kormnn, and helped 
Strongbow in the conquest of Ireland. Henry IL there¬ 
fore scut him with I’rince Julin on the Iri.si) e.\pe(litii)n of 
tho latter, partly lo lielp by his Irish (tonncclions, partly 
also to take hiju away from »St. Havid’s, when* he hud been 
elected bishop, for he was far too strong a man and too 
ardent a Welshman to fall in with tin*, king's ])oliey of unity 
and submibhioii. Tliis journey enabled Gerald to write tho 
valuable “Topography «>f Ireland’* (1185), and the im¬ 
mediately succeeding History of the Conquest of Ireland ” 
(1186). lli.s work is m Latin, and it is with a smile that 
one recognizes in ttio lioro Stcjihanide* ii cla.sbleal trans¬ 
formation of pisin l''ilz Ste/then^oT that one finds the tale of 
an avsnult prefaced by almost as long and pointed orntion.s 
(and oquully void of authenticity) as lliost? in TJuicyduIes. 
Rut though the e]iic vein is n little laughably predominant, 
tho work itself is beyond cavil in its extreme value. It 
is iiiosl careful and accurate, almost unequalled, indeed, in 
these resju'cts among ouv early rectirds. In 1188 an invi- 
tatii)n to accompany tho Archhishop of Canterbury in a 
mission ilinmgh Wales ]m'aclnng the crusade enabled 
Gerald lo ac(aniiulal<i materials for the “Itineraiy of 
^^'aIe.s.” Ho returned to stand by the beilside of his dying 
]jatvun, Henry II. (118S0* J<ihn, regent during King 
Richard's nbbcneein the Holy Land, offia’ctl Gerald the see 
of Raiigor, which, Iiowcver, lie declined. As he expected, 
tins Rif^liop of St. Havld’s died, and tliti eliTg)' shortly 
afterwards, for t)ic second time, elected him bishoj). Again 
his king refused, and this time tlie nrclibisliop also inter¬ 
fered. Gerald ii.id designs fur the independence of the 
Welsh Church, and moved by his great patriotism he even 
braved the dangers t>f a journey lo Rome across a Europe 
blazing with war. He spoke before innocent 111. in llUtf, 
but tJjc pope evaded bis claims—lie, too, liaviiig designs 
upon England of a far other nature. After a weary 
controversy Gerald du Rarri gave up the liopcless conilict, 
returned lioine, made Ills peace with John, now klug, and 
was received into favour—even enjoying bubstautlul peeu- 
niary solace at the king's Imnils. He wrote many other 
books, especially one on elmreli mailers, “Gemma l-'celesi- 
usliea,” mid one in autobiographical style, “De Rebus a sc 
gcsiis,” 

The stylo of Giraldns (bmibrcnsis is peculiarly bold. 
The historian Green (in ins “History of tho English 
Vcople,” 1876), says of his pamphlets that they are just 
the sort of lively dashing letters that we find in the corre¬ 
spondence of a modern journal; his profusion of jests, his 
fund of anecdote, the aptness of his tJuotationK, his natural 
shrewdness, and the vivueity of his style are backed by a 
fearlessness and an impetuosity which made him a danger¬ 
ous assailant even lo such a born ruler ns ITenrv II. Half 

«r 

the scandal about Houry and his sons is due to the bitter 
pleasantry of this Welshman, eager to free his country, if 
he dared, from those whose servant ho was bound t<» be, 

A very llue*and eoinplete edition of Ginaldus Cambren- 
sis has been rwcntly completed under tlie direction of the 
master of the rolls. The work was begnti in 1861, and 
the six jirineipal volumes were finished by 18~5. 

OIR'ASOL, culled by the ancients /Is/mw, is a jire- 
cious stone of ga'at value and beauty. It is fouml c>f 
various cjdonrs, Mieh us emerald green and yellow, but 
gcnomlly bluish-white. The best specimens come frtnn 
Brazil; it has also been brought fn)m Siberia. Its peculi- 
nrily consists of the beautiful reflccflou of bright red and 
yellow it exhibits when exposed to a strong light, and 
which seems to come from the interior of the stone. Tho 
name is soiiietiineM incorrectly applied to fire-opal, osteria 
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ftfipphirp, and fiunstonc, on account of the Bimikr reflection 
wiiirli tlicy sliow. 

GIRDERS. The timber or iron beams omplojod in 
imiidtijf; (iperatiouR to carry loads over larj^e openings nnj 
known tecbiilcally by the name of pirders. They ore miirii 
uwd in 8upj>ortinp the upper walls of Inmses while tho 
lower part is cut away to allow of rearranpenient, nnd also 
in railway works, when they ore generally made of wTought 
iron. 

GIRDXJB (from the Anglo-Saxon */yr<lel or gyrdl, 
and that from gyrdnn^ to encircle or hind iiround), a baud 
of leather, or some other substance, to gird up the loins. 
The term girdle was in former times very fn'qmnitly 
used to express the purse, upj)aieiitly because it W'as 
adapted to contain monc*y; and as the sword w'as suspended 
from it tlic expression “ to turn the girdIc ” was used t<» 
signify prepai’alion for figlit. The girdh; was generally 
worn in J'higland, and the making of girdles was a tr.ide. 
Among the uneient eompanics of I.oiidon that of tlio 
girdleis was inrorporated as early as Cth August, MIK, 
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GIRGEN'TI* the chief town of a ]>rovinee of the same 
name in Sicily, is built on the slope of .a liil!, uhouL 2^ 
miles from tho,coast, ami about one mile from the rnins of 
old AoiauKNTtTM, The town is irregularly hnilt; it is a 
hislmp’s sec and has ahoiil 20,000 inhabitants. 'J'he cathe¬ 
dral and the monastery of San Nieolo an* the* ]wineipal 
buildings. The eathedral. a large, Jii-avy building of the 
thirteenth eentury, is in the Norman styk‘, barbarously 
mixed with n modern Imitation of the Greek orders: its 
chief euriosity is an ceho, ;»«?•<« rorr, by whieli n wjiisper 
is conducted from the entrance to the cornice o\er the high 
altar (280 feet). Jl has a beautiful font carved stone, 
and home pictures, one of which is a Madoim.a by Guido, 
Bishu]) Lucchesi, a great hen<‘faciov to Girgenli, among 
cither acts of enlightened jioliey, founded a M-minary for 
the clergy, and a good jiubllc library, to whi<-li be he- 
qucatlicd a vnluable collection of nntii|uc vases, coins, and 
medals. There arc also a great many other «’hurehes and 
convents. On the coast are a port, with a mole, two light¬ 
houses, com magazine, prison, iStc. The extensive remains 
of the ancient city, east of tlie modern town, comprise the 
magniiieenl temple of Goneord, the remains of a vast 
temple of tl)« Olympic Jupiter, the tomb of Tlieron, ami 
portions of temjdes of Juno, Hercules, Vulcan, nnd Castor 
and Pollux. Girgonti is the cliief port in Sicily for tho 
shijiinent of sulphur. The other piincipid expoils are e-orn, 
ahnumls. sumach oil, and soda. 

GIRONDE, (he name given to (he estuary of the 
Garonne and tho Dordogne. See Gauoxki:. 

GIRONDE, the largest department of France, formed 
out of tho most western part of Guiciinc, is houmlcd N. by 
the department of Chwente-lnfdrieure; IC. by tluit of Dor¬ 
dogne ; S.E. by that of Lot-et- Garonm*; S. by Landes; and 
W. by tlie Bay of Biso,:iy. 'J'bc L>rm of tlie department is 
very irregular, oxeept along the coast, which runs in nearly 
ft direct line N. and S. for 75 miles, 'riie cojibt is lined 
w'ith sandinlls, and these an; skirted on tlie land side by 
the cfanffs or lakes of Carcans and Canau, ami the b.ay of 
Arcaehuu; the lakes cuimnunieutu with eueli other and 
with the hay, which is slmllow ami studded with islets, 
and opens into the sea. The greatest length of the depart¬ 
ment is 1 Oti miles, and the greatest breadtli 80 miles. The 
area is 3761 square miles, and tiie population in 1882 
w.is 748,703. 

The general character of tlie surface is level except 
towards the east, where there ai’o some hills; the country 
west of tho Garonne is a dead Hat. I’hc princiiiul vivcis 
nrc the Gakoitoe and tho Dordtigiio, which unito in 
tins department to form the Gironde; nnd the norlli-easL 
\b watered by the Isle, an affluent of tho Dordogne from 
the north bank. The feeders of the Garonne which are in 


the department, with the exception of the Dropt, arc all 
small. Ill the south of the department the Leyre flows 
into the Bay of Arcaclion. The department is crossed by 
seven imperial and twenty-eight depai’tinciital roads. A 
railway runs from Bordeaux to La Teste; and another to 
Poitieri*, Tours, Orldaus, and Paris. There are also somo 
small bramh lines within the department. 

Tho climate is temperate, ami, except in the I.aiides, 
generally healthy; the sea breezes aud the frequent rains 
temper tlie heat, which would otlicrwiso bo excessive. 
The l.nndoK, or sandy heatlis, of which only a small part 
1ms been brought into cultivation, occupy nearly half of 
tho deparlmeiit, extending from the sea to the valldy of the 
Garoime. Tiic sands of the ilowns along tho sea*sliorc, 
driven inland by tlie winds, gradually overspread a con¬ 
siderable tract of comilry. ami formerly eiieroachcd yearly 
from 70 to 80 feet along tlic whole extent (»f the coast. 
The increasing devastation him, Jiowever, het*n checked iiy 
])hinting hrooin and other shrubs, by means of whirli tlic 
Mind lias in most parts become fixed. Belween the rivers 
(hminne aud Dordogne, ami in that part of the depart¬ 
ment which is to the north of the latter, the soil is 
chiefly ealeureous; it is mingled with considerable districts 
of sandy and some of gravelly soil, aud with rich loamy 
tracts. Tho hreadstufTs chiefly cultivated are wheat amt 
r)e; a coiisideruhlo quantity of maize aud millet are nlw> 
grown. The jy<' ami millet an* raised in such parts of the 
I.andes as have by dint of nianiiro been brouglit into culti¬ 
vation. ICxcellent fruits ami a large qimntity of hemp are 
gruw’ii. The slajile jiroduce of the ileportmeiit is wine, 

I .Jtarly all tlu* elan>t of Franco b<-ing produced in tliis de¬ 
partment. Tlie finest eluiets are from this part of France, 
comprising the gi'owths of Lafittc, Latour, Chateau- 
Margaux (these are in the Modoc district, on the left of 
the Garonne and Gironde, between Buideaux aud the sea), 
llaiit Jh'ifiii, Saiiteuie, Ihirsiie, and the Viiis de Grave, 
'j'iie extensive woods which skirt the sea-coast or pevvudo 
the Landes consist chiefly of the pine (iV/*«s jwanV«/m), 
fiom which (iu])cijtiiic, pitch, mid charcoal are procured, 
as well as iiniher for building and masts for vosscKs. Tlie 
cork-tree is ubiiiuhint. 

The Taiudes are thinly peopled ; the inhabitants make 
cliareonl, or tend the numerous flocks wliicli obtain scanty 
food amid these sandy wilds. The hhc’jiherd-i, clotlied in 
slieepskins, traverse the waste on liigh stilts, biilaiieiug and 
supporting lhemseha*s by the aid of a long stafl*, of the 
liroad licad of which they occasionally iiiuke a seat, nnd 
wliich they also use to guide lln-ir flocks. They employ 
their leisun* in knitting coarse wor 'lcii stockings for their 
own use or for sale. They tinvcl to iiiavki'ts and fairs on 
these stilts. Among the slicep of the dejiartmciit are 
many flocks of merinos, ami otliers of tho long-w'oolled 
English breeds. The chief niaiiufacturcs are calico, muslin, 
Boaj), chemical products, jiottery, paper, vinegar, brandy, 
sugar, beer, leather, glass, i<i.c. Shipbulldiug is extensively 
carried on in Bordeaux, There are seviTal tobacco factories, 
dyeliouses, and rope-walks; and a great d(*al of salt is made 
along tbe coast. 

Tbe dciiurtment is divided into the six nrrondissements. 
of Bordeaux, Blnye, Lesparre, Libonnie, Bazas, and La- 
lldole. The capital of tl;c dejiartmcnt is Bordeaux. 

GIROND'ISTS (l''r. Ciroutlhis)^ tho name given to n 
political party which formed a section of the S(’Cond National 
Assembly of the first French Kepuhlic, culled the “ Legis¬ 
lative” (in contradistinction to the first or*‘Constituantc,” 
which framed the constitution of 1791). Tho members of 
this party were mostly returned by the departments of tbi» 
west and south; and as their leaders, Vergniaud, Guadcl» 
Gensonne, &o,, represented tho department of Gironde 
(Bordeaux), (lie party received tho name of Girondists. 
They showed themselves from tho first hostile to the royal 
power, and they stood opposed to tho constitutionalists,. 
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who wished to maintain the oonstitution of 1791. Some 
of the Girondists were republicans, wlio had fonned their 
notions of liberty nu classical models, such as they were 
then conceived hy ardent youn^; men. They had ninonf; 
them some brilliant orators and accomplished individuals, 
but as a political party they placed themsolvcs in a false 
position. By their opposition to the constitutionalists they 
weakened the strength of tlic middle classes, ami left tho 
Hold open to those who, like Danton and Kobespierre, ad¬ 
dressed thcmsclvoH to the turbulent. Instead of taking 
firmly the true republican position, they were foolish eiunigli 
sometimes to coquet with the royal party and at other perittds 
1o compete with tho “ moniiluin” for the favour of the mob—• 
a policy in which, being at bottom honest men, they must 
of necessity bo outbid<lcn. They had pow<T enough, early 
ill 1702, to induee the king to place among his ministiTs 
liuhiud, »Sci*van, ('Ittvidre, and Dnmonriez, and they seemed 
for a while reconciled to the constitutional monorcliy; but 
a Kidjism broke out among the niiuistors. Roland, Sia-vaii, 
and Clavi«'*rc were dismissed, and Duiiumriez soon after 
resigned. 'J'hen came thcscen<‘s of the 2(Jth of June and 
the 10th of August, 1792, which tlio Girondists indirectly 
sanctioned, and which destroyeil n>yally in France. Tlie 
Assembly dibsolvcd itself and a National Convcntimi was 
elected, September, 1792, ushered in by those terrible Sep- 
Icmher massacres which still jiresent one of tlie puzzles of 
history. In the Convention the Girondists for tlie most ]uirt 
voted for tho death of tlie king; they trii'd indeed to obtain . 
a reprieve for him, but in (his they failed. They then began | 
to feel their weakness. They stmggb'd fur several months 
against the ascendeney of the “ mountain ” or tiTmrist jiaiiy, 
w bich w'ns supported f»y the mob. The (iirondists wished for 
legal forms; they denounced the popular massacres, but they 
had no support out of doors to depend upon. At the same 
time they excited the republican enthusiasm of the Fremdi, 
and it was Brissot, one of their leadeis, who proclaimed the 
principle of doinocrutic ])roselytism, afti-rwards sanctioned 
by the Convention by its dccrceof tlie 17th December, 17i»2, 
liy W'hich “the people of every country whieh was entered 
hy tho French troops were invited to fonn themselves into 
a democracy, under pain of being treated as enemies should 
tliey prefer to retain their ancient form of government.” 
But all lids enthusiasm turned to theproHtof the terrorists 
at home, who w'ei ti in great part men of the low’er elasses, 
while the Girondists were not. The latter endeavoured to 
create an opposition in the departments to eounterbalaiico 
(he influence of the Taris demagogues, but they were 
dcmmiieed as wishing and cousjdriiig to t»plit France into 
as many ri'pnblies as there wmtc (h'partnients. At last, on 
the J Ut May, 179J, the Convention was assailed by armed 
multitudes, who demanded the imprisomiient of twenty- 
four deputies of the Girondist jmrty. The Assi'inldy was 
obliged tu give them up, ami on the 3tst. OetolaT follow'- 
5ng twenty-two of them were exeeuted, including Vergni- 
aud, Brlssut, Fauchet, Valaze, and Gensoime. Iiieanwliile 
ill May many Girondists had escaped. Roland, once 
minister under Louis XVI., was one. Fdtion, I^uvet, Ihir- 
haroux, Giiudel, Uiizot, and Lanjuinais were also among 
them. They planned a comiler-rcvolution from Caen, wliere 
as many as twenty-seven took refuge. One of the results 
of tlicir plots was the murder of ^Jarat hy Cliftilotlc Corday, 
friend of Barbaroux. All prov<*d in vain, however, ami 
iinally a remnant of twelve, leaving Caen, managed after 
hardships to reach Qnlmper on the coast, ami so by siiip 
to Bordeaux. I.ouvet did veritably escape, by tJie daring 
course of ndiirning to Paris; otiiers were ciinght; Buzot 
and Pdtioii, with Barbaroux, lived in hiding till tlie sum¬ 
mer of 1794, when tho first two perished, possibly of hunger, 
fui'thcir bodies were found in a field half devouml by wild 
dogs, and tho latter shot himself on a false alariTi. A 
inoiitli or so more and the death of Danton and Rohespien e 
had saved them. Ex-minister Roland, when ho heard that 


his wlfo was guillotined as a friend of tho Girondists on 
8tli November, 1793, had refused to *^livo longeron an 
earth polluted with crimes,” and leaving his safo retreat at 
Rouen, and carefully wi lting down thus his reason, thrust a 
canc sword thruughhisheart, and was so found dead sitting 
against a tree trunk (Kith November, 1793). A few 
Girondists escaped altogether and reappeared again in tho 
Convention after the fall of Robespierre. 

GIRONS, ST., a town of Franco in tho department of 
Ariege, situated on the right bank of the Salat, 20 miles 
west of Foix, and at the foot of the Pyrenees. It is a 
pretty little town, and has a population of 6000. Tho 
chief fahries are linen, coarse woollens, and paper; tho 
town bus also a good trade with Spain in iron, wool, 
mules, and swine; it has ton great yearly fairs, at wiilch 
there are extensive sales of cloth, linen, corn, and cattle, 
'J'here is a tribunal of first instance and a college In tho 
town. 

GZR'VAN, a nmrket-town and seaport of Scotland, in 
the county of Ayr, beautifully situated at the mouth of tho 
river Girvau, on a lino bay, about 20 miles S.S.W. from 
Ayr and 429 from Ijondon by rail. Tho harbour is small, 
and has a pier, erected a few years ago, winch 1ms facili¬ 
tated the shipment of coals ami grain. The exieusion of 
the isiilway to this point has given iiiereuscd importance 
to the town. Weaving and fi-sliing .arc the chief occupa¬ 
tions of the iulmhitants, many of whom are Irish. Tho 
po|uil.aliou in I8HL w.is 4596. The town commands a 
full vii'iv of the sea, the iiorlli coast of Ireland, the rock 
of Ai)s:i, the Mull of Gantyre, and tlie various ibiands 
Ling in the Frith of Clyde. 

' GIU'LIO ROMA'NO, the most (udehimted scholar of 
R.iphai-l, was born at Rome in 1498, and died there in 
16 W5, hence his surname of Romano^ tlic Roman. Hia 
real name was Giulio de’ Gimuizzi, and ho was sometimes 
called Giulio Pippi. Giiilio Romuiiu iiilierited Ids great 
nuibter'.s feeling for classic beauty and his aecuvuto and 
pmverful drawing, Imt he is f.ar bcliind Raphael in grace of 
design and in beauty of colouring. He is well rejiresentcd 
in the Nalioual Gallery hy hi.s “Mary Magilalen ” and his 
“Cnptnn* of Cartlmgmia.” Tie frequently worked with 
R.a|iimel on the same cnnva.s, and w'ns intrnsled witli every 
professional secret, lie was even requested hy the dying 
muster to (iidsli the pictuirs left partly done; mid ills 
quite impossible to detect his W’ork, so clostdy docs ho 
follow Raphael's methods. In the famous Loggia of the 
Vatican Jiis work and Rajdiael’s arc distinct and may be 
compared. J{aj>liail left much of his property to tliii* 
favoured friend and pu)Hl. Giulio Romano, like his great 
exemjdar, and to a grrattT degree, studied areliitecturo. Tlio 
famous Palazzo del To nt Muuluji w'as designed and built 
by him for the duke (Frederick Gonzaga), mid contains in 
addition a s]>lendid series of paintings from his hand in 
fre.HCo, umi exijnibltely fine plaster decorations. lie was a 
man of varietl resource, and w'lis us good an engineer ns he 
was an arciiiter.t. Herein he followed the examplo of 
Michael Angilo. Giulio Romuuo drained the marshes 
surrounding Alantn.a with the greatest skill and success, 
nnd converted what was a very unhealthy city into a 
delightful residence. 

GIZ'ZARD, the muscular or pyloric division of tlio 
stomach of birds. lu these animals tho stomach is divided 
into two parts. Tho lower (rsrqihagus (the rmul wliieh is 
continued from liie crop to the stomacli) lirst dilates into 
a cavity called tlu* proventriculus, or glandular division of 
the stoniaeli; this has a very vascular lining membrane, 
and is furnislied with numerous largo foUiclc-s or glands, 
placed between the inneoua and niusonlar coata, which 
secrete n solvent fluid very hiinilar to the gastric juice in 
nruiminnlio. This first division of the stomach mostly ter- 
inin.ates immediately in fiie gizzard, which is situated below 
the liver, ou tho left side of the ubdomeu, resting on tho 
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Inlestincs. This orfjan lias inoro or less a lengtljcned 
form, and is fui*tiished at its upper part with two open¬ 
ings, the cardiac and pyloric, which arc close together; the 
former communicates with the provciitriculus, and the 
latter with the intestincH. Below these openings tlie 
gizzard dilates into a pouch, In the middle of tin; anterior 
and posterior sides of whieli is a tendon with niuscnlar 
fibres attached. In birds of prey, wli(».se food is easily 
digested, the gizzard is a mere mcinl«*aiious cavity; but iii 
thegiaminivorouB birds it is furuislied wilh muscles of great 
power, which are arranged in four niassc.s; the two largest, 
which are situated anteriorly and p«isteri(U’ly, are eoiiuectetl 
with the central tendons, and aio called the digastric 
muscles; between lliese are two thinner ones. 

The lining jnembrune of the gizzard is very hai’d and 
thick, and opposite to the iligastrii; iimseles two callous 
spots 01*0 formed by the piessure and friction. Tiie 
muscles take up so much room in the slomacli of gramin¬ 
ivorous birds that the enip is a ncci'ssary appiMulage to 
the gizzard, and ti*anMiiits the food, little l)y little, to he 
digested. Tim food is triturated in the gizzard by the im- 
nu'diato agency of hard f<»reign bodies, as sand and gravel, 
which the lords swallow; these hiuise tin?grains of <'nrn by 
the action of tlic muscles, and de 2 )rive them of their vitality, 
when the gastric juice nets upon ami dissolws lliciiu Tlie 
pebbles thus perf(jnn the oHicuof teeth. 

Hunter inftsrred that the action of the great digasli'ic 
muscles of the stomach in hiuls was rotatory, and says, 
‘^Although the motion of the gizzard is lianlly visible, yet 
wo may be inud(? very sensible of its action by putting onr 
ear to the side of a fowl while it is grinding its tuod, when 
the stones can bo hoard moving one upon anotlic-r.” 

GLA'CIERS ar(‘ those mo\ing masses of <-(mipressed 
snow and iee llmt oeenpylho ^.‘llleyy of ecrlaiu elesated 
areas whose highc-r portions extend ahovi? tin? siunv-llne. 

In liigli latitudes glaeiers extend to very low altitudes, 
but as their dimensions an? very variable, and dependent 
on (?ertaiii physical conditions for their exti-mleil (l<*velop- 
ment, in lemperale regions they olteii, and even in tjjrrid 
zones they may extend « eonsiderabh? distance below tlie 
line of perpetual snow; but although (?oiistantly nmlergoing 
waste along their course below that line, they do m?t. ter¬ 
minate till the rate of melting is sntKeientIv high to com- 
peiisate for their forward movement. When this is so the 
glacier is replaced by a turbid liver emerging from beneath 
its HiHJiit. Where the ghu-ier ends theie is always a large* 
uceiimnlution of stones and oIIht debris; tliese are the 
materials that have been coijvcy<*d along by tbo mfwing ic<? 
and deposited on llu? glacier ceasing to exisl. 

Glaeiers being the outlets of the snmv-1iehi, carry off 
the excess of snow deposited above the? snow-line, thus 
representing rivers in less rigorous disliiets. 'J'lu* imdsturo 
■condenbing on areas whose temperature is below 32“ Kalir. 
IS precii>itated in the frozen slate; a small portiim of this 
is removed by evaporation, but the residue might ho in- 
crcobcd iiidothiitely, were it luit tliat the weiglit of the 
constant accretion forces the ])cri[iheru1 jiortioiis continually 
outward, which in seeking the lowest level aie naturally 
forced or squeezed into the vull<*ys, wlu*ro hccoming coin- 
prosHcd and consolidated they move onward as separate?, 
iiolid, and compact masses of iee. 

Glaciers are therefore tlio loiigue-lik(? prolongations of 
the snow-cap, wdiicli occupy the adjacent valleys for home 
distance below the snow-lim?; they arc fed by the accumu¬ 
lations of perpetual snow—llu? snow-tields—of Ingh alti¬ 
tudes. Xiiu amount of supply affects their size, and this 
with their r,ato of movement largely iulluences their lower 
limit, or the distance to which tlicy extend below the 
snow-line. 

Above tlic lino of perpetual snow the snowfall is largely 
in excess of the waste; along the snow-line tlie one eouu- 
kterbulances the other; whiio below tiiat line tlie waste is 


in excess, and inerenses on descending to lower regions. 
Glaciers removo IIiih excess from the hiiow-field, and are 
subjected to waste by evaporation and melting below the 
snow-line; they tlien?forc gradually diminish in size, till 
finally they give ]»lnco to a river. 

For tlie extensivo developments of glaciers several con¬ 
ditions an? essential:— 

1. There should be a considerable high area above the 
line (tf pcrjietual snow, for unless there is n large gatliering 
ground and an abnmhuit supply the glaciers will be of 
limited proportions. The allitmlc (»f the snow-line, which 
is from 15,000 to 17,000 feet above the Hca-lcvcl in the 
trojiics, deereas{!s towards the poles. Since, tlvcrefore, 
there are larger areas under ]UTpeliuil snow in temperate 
and frigid zones, glaciers arc developed there on a more 
extensive scab? than in the tropics. 

2. 'I’hei*c should ho an abnudant prcc*i}»itation of snow. 
For this eoiulilioii to Iw? fulfilled proximity to a largo ex- 
l?ansion of water is almost essential, as from it the mois¬ 
ture whieli sulisequently coudcnses is derived, 

o. A eoiihiderahle range of tcnipevatiivi? is reijuisite iu 
oviler to jti nmole the transference of llie snow into glacial 
ice. On high altitudes the? snow fulls iu' a hmse, dry, and 
granular eiPiiditioii; this, under pressun? or by alternalu 
thawings and subsequent freezings, becomes compacted 
into «crJ t»r/fVw, wliich on fnrtluT eompn?ssion passes into 
eomjiae! glacial ice. The structural pcculiarilicB of this 
iee, and olluT phenomena in connection with glactiers, arc 
sn|»crinduee«l by tlieir constant motion and by the fracture 
ami reg(*lation of the iee. 

'Die inotion of glaeiers lias bi'eii carefully studied by 
several accurate obscrviT.*^, wlio have found that it is aualo- 
gnus to the motion of rivers. Thus the central por¬ 
tion of a glacier moves mure ra])idly than the sidi'cs, and 
the .'■uifaee ihau the bottom. The rate of moliun iuereases 
with tie* slope and with an increase of depth; it Is allected 
by tlu? season and Burroimdiiig temperature, being most 
r.i]»id ill hot w'eallier. The line of swiftest motion does not 
eoiiieidc w'ith Iho central line of the glacier, hut is imnc 
.sinuous than tlie eliaiine), at curves approaching the eon- 
e.'ive side. In the Alps tli<? average rate of motion is about 
oU ineiies tier day. 

Tlie Mirlace of a glai'.ier is rough and uneven, and on it 
there is always a greater or less quantity of stones, clay, 
and other debris. These arc protective to a eertaiu extent, 
jn’e.serving tlu? subjacent portion from tlu? siiu\s heat and 
waste, that portion on wbleli they rest heconiiiig t'levated 
ahov(? ili<‘ surroniuUng Burfaeo; individual rocks resting on 
pi'dicels of iee form the so-eall«‘d ‘'glacier Inhles.” 'rim 
majority of tim blocks ext(?iid in lines—M okainku— 
]mrallel to the direction of motion. One sneh line always 
extends along eacli sidi? of a glacier; these are the lateral 
moraines. Between these lines there an* frequently several 
pju'allel rows of blocks —medial niondues, Each of these 
represents the junction of a trihutai'y glacmr—the two 
adjacent later.il moraines uniting to fonn one medial 
moraine, while the cxteriwil one of each glacier forms 
the lateral moraines of the combiniitlun. Tim blocks form¬ 
ing these aeeumulatioii.s are derived from the slopes of the 
vallry.H along which tin? glaciers liave travclh?d, 

Glaeieis along cert.'iiu portions of their course are fre¬ 
quently K(?orcd by deep and wide transverse clefts; these 
CimvASSEH are formed by llic fracture of the glacier 
when a sadden increase in the iuclinalluu of tbo bed 
jirodviccH an ice-fall. Although each individual crevasse 
moves forward with the gbieier, one is incessantly reformed 
ut the top of the iec-fulL 'Dio surfacc-drafnago of tlie 
glacier, wliicli not unfreqncntly is very ezinsidcrable, pre¬ 
cipitates itsc-if down the uppermost of these chasms, and 
being chnrg<‘d with stones, gravel, &.C., «iid constantly 
falling in the one place, erodes in the rock-hed a deep 
cavity or pot-hole; these are the mouUns^ 
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As gcdlopcftl glaciers transport, erode, and dupobit 
material. Their most important fnnotion is the transference 
of heterogeneous rock-debris and largo blocks of stone from 
their upper reaches, and the deposition of this stufT at 
their lower extremity in the terminal moraine. This trans¬ 
portation takes place mostly on the surface, the inaterial 
being deposed in inoraines. The extended paral lei arrange¬ 
ment of the surface stuff is produced by the frequent 
dropping on the moving ice- of ruck frapneuts from the 
adjoining cliffs and slopes. A certain quantity of inarcirial 
is incIoKi'd in the ice, hut the total umuunt is probably 
comparatively small. On the formation of a crevasse the 
surface debris contiguous t<i the break finds its way to the 
bottom; of this, however, the larger blocks during the for¬ 
ward niovpTneiit of llio mass are p-adually worked to the 
huiface; while the smaller portions, becoming imbedded in 
the ic(5, score and polisli the rucks over which the glacier 
ploughs, jiroducing those characteristic icc-worn surfaces, 
“glacial stria*," “ roches moutonnecs,” &.c. Beneath 
glaciers there is generally a certain proportion of debris, 


or grvnd moraine^ but the Infragkaclal stream, flowing 
heuealh the ice wlien it is forced into narrow valleys, waslies 
away the fine material, and by the abrasion and ronuding 
of the larger pieces the total amount of gravel is generally 
small. 

Erosion is mostly effected by the material beneath and 
inibeiUled in the glacier; a small amount is also probably 
produced by the abrasion of the infmghicial stream, and 
to a less extent by the water charged with gravel which is 
precipitated dowm the crevjisscs. When the latter remain 
constantly in the one position, as in the case of an ice-fall, 
deep holes, pot-holes, and Giants’ Kkttles arc excavated. 

The eflicacy of glaciers as erosive agents is well illus¬ 
trated in the vi<*inity of most mountain groups that either 
recently or during past geological time have been subji*cted 
to glacial intluene«*s. Valleys and glens are widened and 
deepened ; cooms, corri(*s, and lakes arc excavated; crags 
and rough features arc rounded and Bmootlied down, giving 
the country a more undulating aspect. 

The main mass of dejjosition l»y a glacier takes place in 
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tl.it largo conglomeration of transportation, the terminal 
moraine; but the quantity of tine sediment that emerges 
ill suspension in tlie water from beneath the snout of a 
glacier is very large, and is often oarried eonsidiTablc 
^Jihtanees before being tinally deposited. This fine rock- 
debris (Hour of rock) is derivi'd partly from the rock kd 
and partly from the fragments iiiihedded in the ice, eaeh 
of tlin latter having ono or more of its sides flattem'd, 
scored, and polished from its nlirasioii on the rock bed. 
Bodldkiw, rRiiniKi) Blim'ks, Kkratics, t<c., Imve 
been in many instances de]H>sited by glaciers. Tlu*y occur 
often ill most precarious positions, and mark the former 
wider extension of glacial conditions. Exclusive of the 
Arctic and Antarctic regions, glaciers now oeenr only in a 
few comparatively small patches, in favourable districts,on 
the Bnrfa<*e of the earth. In lilurojie they are probably 
most largely developed in Scandinavia, wliere in the nurlheni 
part some few r<*ach Bca-levcl, l.i past geological time 
these had a fur wider extension, and tht‘r« is ovideiiee to 


show that tlicy spread far out into the Gornimi OtT.-in atul 
united with the mav extinct system of tlie l.de.s. 

In the Al]))ue distilct the glaciers are better known and 
liave been more carefully studied; one of the largest is 
about lb miles long by 11 wide, and from 100 to 000 feet 
tliiek. In coinp:irati\ely ri'ceiit times the urea under 
glaciers in this district was much greater than now; the 
great plain of Switzerland nas liidden under one vast 
mass of ice, that conveyed blocks of protogine, giicis.s and 
other eharactcristic Alpine rocks, and deposited tliem 
high on the Hanks of the Jura ^luuntains. At that timu 
Geneva and nuist of the other Swiss lakes were scooped 
out. On the Italian side of the range their extension was 
not Jess. The glaciers spread far mit over the plains of 
Lombardy, and have left heiiin<l as monuments of their 
fornn'r potency huge masses of moraine matter and tho 
excavations now tilled Iw the Italian lakes. Of these 
cavities Maggioru is ItlOO feet deep, being 11*J2 feet below 
sea-level. 
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One of the most remarlcablc of all the Alpine glaciers 
is tiu* (le Gince, ni*ar tlio village of Chamouui. 
Streaming down a broad valley in tlio mountains, it 
looks bko a rugged river of ice, tlio more remarkable 
for being seen to pursue its way amidst woods nnd 
fields bright with verdun*. Its lengtli from its inonntain 
source to its temunation iu the valley of Cbnmoimi 
is nearly 1) miles, and its breadth over half a mile. 
To the eye its motion is not observable, but by daily 
markings in relation to the rocky nou'gin lb(^ rate of flow 
is found to bo about an inch per lionr, in winter only Imlf 
os mueli. Melding with smlden deelivities In tlie course 
of its bed the ice-river fre<jueiitly cracks and fnims the 
clefts or crevasses of such <*vil reputation for Alpino 
climbers, 'riiese clefts are of a width of from 20 to 50 
feet, and from 100 to liOO feet deeji, and have been tlio 
occasion of innuineralde accidents to toiclsts. The split¬ 
ting of the ice on a change of weather, nr in consequence of 
unequal jiressnrc on an uneven bottom, shakes the ^ery 
bills, and produces a noise wliieli, reverberated from the 
mountains, sounds like thunder. 

lu Asia, besides the glaciers of the lutrth, lijcre arc 
gigantic ones in the Himalayas; but evi«lrntly they arc only 
the shruuken remnants of a wider extcnsii>n. 

In New Zealand there is a very tyjiieal devidopnicnt of 
glaciers, and some on a large seale. Jn some eases they 
extend to within 500 feet of sea-leiid, and Jja\'u a sub¬ 
tropical vegetation of tree ferns, <.Ve., at tlndr extremity. 
As in the nortJiern heinispliere, llicu? is evidence of their 
having been formerly much larger. 

Along llie Andes of Sontli America glariers are also 
found, and in Cliill, at nliout the latitude of I'aris, tliey 
rracli llic sea-level. Tlie glacier of Mount Saruijcnto, 
Falkland Islands, is shown on the preceding page. 

In North America, along tlie Vacitic slopes, thiy also 
occur, especially iu the Sierra and Cascade r.ingi*s; their 
extension here during tlic glacial period wan very 
great. In the Arctic regions of North Ameili'a and iu 
tirecniand the greater portion of the laml is under a p«‘r- 
maneiit ice-i-ap, that si-nds glacier jirolongations of great 
size into the sea; thus tin* Humboldt glneier is do miii-s 
wide at its face and 300 feet tiiiek. In Antarctic regions 
the glaciers probably exc'ced even these dimensions. 

When a glacier terminates in the sea the ice, instead of 
all melting, breaks off in large masses and ll«»ats away as 
IcKliKiKjS, which may b<*ar ghunal debiis t<» immeusi* 
ilistanees. 

We have little direct, c^idencc of tlio oconnenee of 
glaciers during the earlier geological epuebs, but it is not 
unreasonable to suppose that tiny did exist, nnd some of 
the breccias nnd conglomerates of the Tcrlinry age are 
favourable to tins opinion. 

GLA'CIS. an elevation of e.'irth surronnding a follress 
on the exterior of tin* eovercd-wiiv, to wliich it si^rves us a 
parapet, while it jirotects the ditch and W'al) from direct 
fire. iSee I'ortii k'ation. 

GX^ADlATORS were men who fought with swords 
(T.at. ylndii) and other wca)»ons in the amphitheatre and 
public places for the entertainment of the Jvoinan jieople. 
They were cither slaves, jnisoni rs, or convicts, and as such 
obliged to fight; or volunteers, who exhibited for moijew 
Tlio ino. 1 t favourite light was Hint between a gladiator 
armed with sivord and shiidd nnd one armed with a trident 
ond a net, >vlth wliieli ]m sought to ciit.angle his adversary. 
Wheu one of the coinbatanls wa.s overthrown, bis com¬ 
petitor. standing over him, asked the verdict of the spi-e.ta- 
tors; if lie hud well fought they turned down their timmb.s, 
and his life was spared; if tlio thumbs were turned upwards, 
one stab ended his life. Gladiutorn werts exhibited at many 
great fe.stivals for the amusement of the spectators; and 
the amount of human life thus wantonly sucriflci'd was 
increased cnormouBly in the later times of the lioman 


republic nnd under Hie empire, [See Gamks.] The prac¬ 
tice was defended even by grave men, as serving to keep 
up a martial spirit nnd a contempt of death among the 
people. G]adiator.s first fought at Rome it.c. 2G4. Tho 
passion gi'ew till 10,000 fought in one series of games, 
celebrating Trajan’s victory over the Dacians. Constan¬ 
tine, A.ii. 325, prohibited gladiators’ fights, but the practic<% 
it is said, was not totally extinct in tlic west till tho timo 
of Tlieodoric. In the year 7G seventy-four gladiators 
at Oupua rose against their master, overpowered the guards, 
and lied to the mountains, where they were joined by thou¬ 
sands of runaway slaves and peasants. Doing led by a 
gladiator of tho name of Spartacus, a Thiachm %y birth, 
and a mail of superior abjlitic.s, they defeated several 
Roman arniic.s. TIk'Ii* camp wa.s in the grassy hollow at 
the top of ^’esuvius, then quiescent. They wi*re finally 
overpowered by tlie piieLor M. Crassns, and Sp.artaeus 
was killetl. 

GLADIO'LUS, a genus of plants of the ordisr Iridka:, 
with bulbous routs and sword shaped leaves. TIioGape of 
Good Hope produces the greater number of tho known 
s]»eeies, but a fi'w are natives of other countries. The 
flower is of great beauty. The bull>sof some of tliespecic.s 
contain a quantity of starch, and are nse<l as an article of 
food by tho native.s of South Africa. The pcilanth Is gen¬ 
erally irregular, with a curved lube and a .six-jmrted soine- 
w’hat two-lipped limb. There arc tlirec tlameiiR in.serted 
in till* tube, unilateral and ar<*Iied. One siwcies, OUitUolm 
Uhiricttg.^ is a native of England ; it is found in tlio New 
lAin'st, and apjiears to have formerly grown iu Dorsefsliire. 

GLADSTONE, THE RIGHT HON. WILLIABC 
EWART, statesman, orator, nnd mnu of letters, was born 
at J.iviTpool on tho 2311i De<*einber, 1803. His falliiT, 
Sir .John Gladstone, was an eminent and successful nier- 
ehanl of that city, whose elVort.s in tho promotion of trade 
and ei'mineive w’on the very high esteem of his fellow- 
townsmen and friends, and were recognized in 3 8.1,5 by 
Sir RolxTi reel, by whose adviite Mr. doliu Gladstone was 
erealed a baronet. Sir .lolm sat iu the House of Commons 
for nine yeuis, nquesi'iiting liiiring a ]H;rtiou of tho time 
Uie Miuill ]>o(‘ket iKu-ough of Woodstock. 'J’hc subject of 
our pre.sont n<itice i.-* tlio sou of Sir .lolm by his second 
wife, Miss Ann Robeiison. Hi* is of Scotch descent on. 
botli sides, and has sprung from the raiik.s of that powerful 
ordi'r wliich has justly been regarded as tlie backbone of 
the kingdom, namidy, lUo iniddh’ class. Burke ])rctty 
I'learly conneels tlie family of Gladstone'.s mother witiv 
a royal descent from Henry III. of England and Robert 
Piruci*, king of Scotland. What was of mom coiibo- 
qwii'.’O to tlie Gladstones of recent generations, how¬ 
ever, than r<»yal blood, was tlie fact that they carved 
tiieir own fortinies, and rose to ]) 0 .sitions of public esteem 
and cinineiieo. 

Tlie afterwards illustrious statesman gnvee.irly cviilcnoe 
of eoiisiderablo intellectual power, a eliaraclcristic which 
received wise dcvelujinient at the iiands of his earliest 
pree.<'ptor, tho venerable Archdeacon Jones, hiniself a man 
of solid acquirements and sterling iijiriglitncss of character. 
Tlioris were iu tlie lad many signs of that precocity which 
loo often is quickly extinguished for lack of physical fuel, 
or degenerates intii mediocrity ns mnnlioud approaches; 
but with a sturdy physical constitution mid u mind of cor¬ 
responding vigipur young Gladstone contrived to avoid 
botli these iieiils. In 1821 lie was entered at Eton, 
and remained llicre till 1827. lie was mainly instru- 
nu'iital in laiincliing tho Kton Mirtoellany^t and was its most 
voluminons contributor, among ollicrs being G. A. (after¬ 
wards Bishop) Solwyn, E. H. (afterwards Sir Francis 
IIubtiiigK) Doyle, and Aithur Henry Uulluni. llotli poetry 
and prosH contributions were so prolific as to leave but 
littlo leisure for the. ordinary sports of Eton Iwys; mid, 
as in some of the early writings of bis great politic'il! 



GLADSTONE. 801 GLADSTONE. 


contemporary and rival, Lord BpaconsBeld, there were oc- 
t'lisional pasKa^es whidi showed the hetit of tlie youthful 
mind. In a paper on Eloquence *Mio dwelt upon how 
the vision of the most ardent and aspiring minds is usually 
directed towards St. Steplien’s. “A successful he 

wrote, “ an offer from the minister, a Beeivturyship of state, 
and even the premiership itself, are tlie objects which form 
the vista nlon^ wlilcdi a youn^ visionary loves to look.” 
He was not insensihle to the chilling ordeals wliiclt may await 
nn aspirant to tho House of Commons, the roars of coukIi- 
in«; as well as roars of cheering, and maiden bpeeches wjiieli 
-often cojie to grief; hut derived encouragement from tlic 
fiicL that among tlie most distiuguislied Npeukers in tlie 
House at that very time! were Lord Morpeth, Edward 
th'offrey Stanley, mid Lord Ciistlereagli, all formerly mcm- 
hors of the Eton C(»llege Debating Society. Lt‘avjng Eton 
in 1«27, Mr. Gladstone became tlu! private pupil of Dr. 
Turner, afterwards llishop of Calcutta. Two years later 
lie went to Clirist Clmrcii, Oxfuril, where In; was made a 
student on the foundation, lu tlic year 1831 he went uji 
for liis examination, and completed liis ac.’idemicul educa¬ 
tion by attaining tlie highest limiours of the university, 
graduating double firsf-elass, 'I’o a very great extent his 
Oxford associations gave the tone to tho wliolc future career 
of Mr. Gladstone. Jt W'as in the deluites of the Oxford 
Union that the young undergraduate learned to think and 
speak upon peditical subjects ; while the current of tlioiight 
whicii prevailed liero at tliis time, just on the eve of tlic 
tmct.-iriaii moveincut, was such u.s to leavt! u strong impres¬ 
sion upon a mind naturally imbued with deep moral fer¬ 
vour and a religions spirit. From 1829 to 183-1 was tho 
most active and brllliuiit period in tho history of tho Union, 
and it may be remarked tliat among its pvesid<!nts or 
leading members w'oit! several who subsequently were in¬ 
cluded in Mr. Gladstone's ministry, sneli as i.ord Selburiie, 
Mr. Lowe, Mr. C;ird>vell, Mr. Gosihen, Mr. Kiuitcli- 
buU llugesscn, &.C., in addition to Mr. Sidney Herbert, 
Dr. Tait, tho late Archbishop of Canterbury, aiul Curdioal 
Maiming. It was hero and at this time that Mr. Gladstone 
rtcqnired from convictuiri as well as prejudice a spirit of 
■devoted loyalty, of warm attachment to tho liberties and 
ancieut institutions of Ids country, a dislike and di'cad of 
rash innovations, and un admiration iippioacliing to rever¬ 
ence for the orthodox and nposlulic English Church; mid 
it Is not very surprising that, thus iiiflueuccd, he east in 
liis lot for tlu! time with the Tories and High Cliurehmen, 

Closing luH university career in 1831, Mr. Giadstonu 
spent some lime in continental travel, and was in Italy 
during tho period of foverish political excitement whieli 
provailcd during the passing of tho Eeform Bill of 1632. 
lie hurried back to contest the b<*rougIi of Newark, at tho 
invitation of tho Duke of Newcastle, whose influence was 
anpposed to be paramount there, although Iho duke's 
nominee hod in tho previous year been defeated by iSer- 
jeant Wilde, Mr. Gladstone was returned at the head of 
the poll, and on tlic 13th December, 1632, was declared 
member for Newark. His father was the intimate friend 
and admirer of Conning; and early associations, parental 
training, and tho influences of Oxford, combined Ut render 
tho yonng and talented member a Tory of the most pro- 
•nonneed type. 

Mr. Gladstone's maiden speech differed widely from tho 
melodramatic debut of his great rival, Benjamin Disraeli. 
|_Scc BKACojJsiaKLP, LoBinJ Thu leading question in 
the first session of the I’cformed Parliament wits that of 
the abolition of slavery in the British colonies; and in 
support of a statement as to an alleged unusual destruc¬ 
tion of human life in the West Indies, owing U) the way 
in which slaves were worked, reference was mode to an 
estate in Demcrara owned by Mr. Gladstone's father. This 
4)rought up the new member for Newark, who, on the 14th 
May, 1636, delivered, in his father's defence, his earliest 


parliamentary address. Modest in demeanour, earnest in 
manner, fluent in speccii, and witli a most comprehensive 
grasp of Ids subject, he at once commanded the respect and 
altentloD of his fellow-momhors, ami made u most favonr- 
ublo impression upon the House, lie Kubsc<]ucntly spoke 
upon the emancipation proposal generally, and while con¬ 
curring in its ]>ropriety urged that tlie scheme should bo 
very gradual In its effect, so as to give the slaves mi incen¬ 
tive to the acquirement of moral instruction and habits of 
industry, W'ithont. which liberty would jimve a curse instead 
of u blessing to tlieni. A diflerent view, how<‘vt‘r, w’uo 
adopted, eolunint slavery being uncunditiounlly abolisbed, 
.ami X2O,OO0,t)0(i being voted to the slave-owners .is com- 
jiensation for tlicir losses. 

Tho new memher K speeches in regard to the <‘hiircli and 
to university questions were in tlic outset of tho most uu- 
eompromising Tory kind, hut before his second session hud 
concluded it was obvious that, whatever might bo the nature 
of his opinions, a debater of ctotisiderablo power liad been 
milled to the House. 'I'owards the close of 3831 tho Whig 
ministry fell, Sir Rohi*rt Peel euiiie into power, and Mr. 
Gladstone was offered and uen-pted oftico as junior lord of 
the Treasury, changed soon after t<» tliat of under seeretary 
for the colonies. But t]i<>ugh oilicc eamc thus rapidly he 
did not, in the first instaueu, long enjoy it, for in April, 
l83o, tho ministrj were defeated on I/>rd John Busscirs 
motion to inquire into the. temporalities of the Irish Church, 
and T^)r<l M<‘] bourne again came in. 

For about six years Mr. Ghulstotie was now in opposi¬ 
tion, but during tJjis time his specelies on various subjects, 
eKpecially ii])ou church rules and c.oloiiial matters, placed 
him in the front rank of parliamentary debaters. In the 
general election consequent upon the accession of Queen 
Victoria in 1837 lie was again retnnicd for Newark, but in 
opposition to In.H own wislics he was also nominated ns tho 
(Ji)iiservativn candidate for ^lunehester, and olthougli he 
issiK'd no address nor put in any aptHioranco 2294 votes 
were recorded for Inm, Iho l.ib(‘ral candidates receiving 
4155 and 37(i0 respectively. The fiict is of much signi- 
fieanec as showing (he position Mr. Gladstone had alrc^y 
atlniiK'd in liic estimation of one of the greatest commer¬ 
cial ccntn»s. 

Ill 1841 I.<<ird Molhourne's ministry, the popularity of 
which had long hcuii on the wane, c.ame to an end; and 
now began the memorable administration of Sir Bobert 
Peel, which was destined to achieve a complete revolution 
in oiir commercial and financial icgislatioii. Mr. Gladstone 
accepted ofiicc in the iicw' govenimeiit as vice-president of 
the Jiom d of Trade, and succeeded the Karl of iCipuii in the 
presidency in 1612. The lime was critical, and the ability 
of the ministry to grapple boldly with serious difficulties 
was put to a severe test. Commercial stagnation was pro¬ 
ducing a ])ainful state of distress throughout the country, 
and (lie chief cause was suspected to be a liighly protective 
tariff. Free-trade agitation was making strong headway, 
and Pc.<>], for his supposed protectionist tendencies, waa 
burnt in effigy at Northampton. Tho budget introduced in 
1842 had to deal with a deficit of £2,750,000, and the 
utmost limit of taxation upon articles of consumption had 
been reached. Tho difficulty was met by tho impositiuii of 
an inc^imu tax of 7d. in tho pound and one or two minor 
imposts, together calculated to yield about £4,300,000; 
and secondly, by a very important revised tarift' or customs 
duties scheme, wliich was mainly tlie work of Mr. Glad¬ 
stone. The merit of the budget was tlicreforc its taxation 
of we-alth and the relief of the manufacturing industry. 
Out of 1200 duty-paying articles a total abolition or a 
considerable r<*duction was made in no less than 750. This 
was certainly tv great step towards freedom of manufac¬ 
tures, and may & regarded as the first stroke in the skil¬ 
ful management of fiiiuiicc for whicli Mr. Gladstone has ever 
been distiuguisited. The details of the new fiscal legislation 
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wiTc left almost entirely to him, and in the session of 
1812 he demoustruted a singular power of dealing with 
sucli details, and of comprehending the scojie and neces- 
sitioh of the commercial interests of the country. In 1813 ho 
introduced uud carried his Hallway Hill, a measure distinctly 
in the interests of the poorer classes, providing for at least 
one third-class train per day upon cvciy line, regulating the 
speed of travelling, &.C., and arranging for the cjirrying of 
children at redneed fares. In 1815 llio ministry proposed 
an increust! in the Maynooth endowment and the establish¬ 
ment of non-scctarian colleges in Ireland, and botli tlieso 
proposals being at variujico with views Mr. Gladstone had 
advocated in two piihllshed works, he resigned. There W'us 
soinetliing quixotic, however, in his resignation, for as siton 
as ho felt himself free he not only supp<»rted the Maynooth 
Bill, but voted for the non-scct.arian colleges, described hy 
that staucli old ConsciTative, Sir H. Inglis, as “a gigantic 
scheme of godless eihuyition.” 

In the sessitm of 1842 Mr. Gladstone had defended Peel’s 
^liding scale of i«-otectivc duties on corn, and an amend¬ 
ment for the immediate repeal of the corn laws hud tlien 
been thrown out by the cnomious majority of 3U3 hi a 
House of less than 300 nieinhcrs. Towards the close of 
1845, however, he issued a jiamphlct, *• Iteiiiarks upon 
Recent Commercial Legislation,” and the arguments U!>ed 
clearly showed that h** was uilvuncing to the ])()sition of a 
free-trader. In December it was announced that the g(»v- 
ernmeiit would bring forward a bill for tlie rejieal of tlic 
com laws, and a briid interregnum ensued, consequent upon 
the defection of several inlnisters ulio could not follow the 
premier’s policy. It >vus at tirst jjroposetl that I.nrd .T<>hn 
Russell should form a government, but this Udng found Im¬ 
practicable Peel returiu d to office supported ly most, of his 
old colleagues and reinfoi eed hy Mr. Gladstoiii', wIm» :u;e(‘pt(*d 
the j«)St of colonial secretary. Such ucceptanci', Iiowevor, 
vacated his sent for Newark, and forfeited the support of 
the Duke of Newcastle, who was an ardent prutet'iiouist. 
Mr, Gladstone, therefon*, hade farewell to is’cwaik, and 
being thus without a scat, tlie great goveninient measure 
of 1846 had not the advantage of his powerful advoeuey in 
Parliament. It was xu> Keor<*t, iiowcvcr, that the p(»licy of 
the government in regard to repeal was largeh nmnldcd by 
liim, and his representations of the cil'ects of free trade on 
the industry of the country and the general well-being of 
the people strengthened the premier in Ins resolve to sweep 
away the obnoxious com laws. The pamplilct on recent 
commercial legislation had prepared the way for the later 
momentous changes, and to Mr. Gladstone is due much of 
the credit for the speedy consummation of the fre<‘-lrado 
policy of tlie Peel ministiy. In tlio official sjjhere lie may 
bo regarded perhaps as tlic leading pioneer of the move¬ 
ment. The bill wiw introduced into the Commons by Peel 
on Uie 27th January, 1846, and ^tassed the Lords on 25th 
June, bat hy a singular coincidence the very day which 
witnessed I’ccl’s triumph also witnessed hi.s overthrow. It 
was on this same 25th June that the ministers were de¬ 
feated in tlic House of Commons, on the second reading 
of their Irish Coercion Bill, by 21)2 to 21!) vot<'.s. Sir Robert 
Peel thereupon resigned office, and a Whig ministry wiis 
formed with Lord John Rubscll as premier. 

At the general election of 1847 Mr. Gladstone was 
returned for Oxford Univci^ity, but soon shucked some of 
his constituents by speaking eloquently for Lord John 
Rosseirs proposal to admit Jews to Pailiamciit. The 
year 1848 was a troubled one for Knropc, and, wlint with 
revolutions abroad and Chartist riots at home, also one 
of anxiety for English statesmen. In view of the some¬ 
what absurd fear which generally prevailed of the gn>at 
Chartist demonstration on Kennington Common special 
constables were ewom in, and among those who came for¬ 
ward in this service in liondon were JMnee Louis Napoleon 
^apoleon III.), Edward Geoffrey Stanley (Earl of Derby), 


and William Ewart Gladstone. In this year the poor-law 
board was cstahllshcd, and it is further interesting, from the 
parliamentary point of view, from the fact that Mr. Disraeli 
became tlie formal leader of the Conservative Opposition. It 
was apparent at this time that changes were taking place iu 
Mr. Gladstone’s convictions upon ecclesiastical and other 
questions, and though still nominally Conson’ativc, the lib¬ 
eralizing tendencies of his spcccli(‘S often e.xcited the ciuti- 
cisin of Mr. Disraeli. Sir Robert Peel’s action as regards tho 
com laws had, in fact, created an independent party, re¬ 
cruited from both sid(>s of the House, known as the Peelitus, 
and in lliis following were scwral who looked with largo 
and liberal views upon other questions besides free trade. 
Especially prominent in this party w'as l^Ir. Gladstone. 
He urged the claim of Jews to equal civil and political 
rights, strongly deprecated the evils of church rates, 
ndvoealed the repeal of the navigation laws, and supported 
Sir William Molesworth’s tuoLiuii for an inquiry into the 
administration of the colonies. Riots in Canada had 
<»pencd np thn lattiT subject; and Mr. Gladstone urged 
Purliamciil to take immediate steps to maintain that which 
was even more imjiort.ant than the mere political connec¬ 
tion between the colonies ami England—namely, the love 
of tlie Cidonies for the mother countrj', and a desire to 
imitatu Die laws and institutions of the gi'cat country from 
which they had sprung. The navigation laws were repi'aled 
ill 1840, but the question of tin* ndiiiis&ion of Jews to Parlia¬ 
ment and that of elinreli rales stood over for some ycai*&. 

'riie session of 1851 was cliielly noticeable for a great 
debate upon the hloekado of the Pir®us by Sir AVilliain 
Parker, consequent upon the Greek government having 
refused the claims of certain British subjects to comjiensa- 
tion. The orations of Lord Palmerston, who spike for 
live hours in defence of his policy, of Sir Robert Peel, Mr. 
(JoelvJmrii, Mr. Col>den, Mr. Disraeli, and Mr. GhiJsloiio 
were rhetorieal etVorts of the very highest order. Mr. 
Gladstone combated Lord Palmerston’s Civis Jionianus turn 
urgumeiit as applied to Britisii subjects, and his spuech, 
which was the most jiowcrful he had yet delivered, iiad a 
marked clfect upon the House. Sir Robert Peel, nlmost 
iininediutcly after sp'uking in this deliate, met with th» 
aeeiclunt which resulted In his death, and then ensued the 
disiiit(‘gration of the Miiall hut brilliant band called by his 
name. Some of its members formally joined thn Conser¬ 
vative ranks, hut others, bueli as Sir .lames Graham, Mr. 
Sidney TTerhert, and Mr. Gladstone, held aloof for the 
present from cither parly. 

Papal aggression reached in 18.11 what W'ere regarded 
ns rather aJai’ming lengths, and Ixird Joliii Rus-sell brought 
in his famuns Eccle.siastical Titles Jlill, aimed at tho 
asisumption of British titles by Roman Catholic bishops, 
and ruiidering void all acts done by parties under thoso 
titles. Tho whole country was in a ferment, and ministera 
carried them bill by the immense majority of 438 to i)5. 
Mr. Ghnlstonu spoke eloquently against the moasui'c, 
which proved an absolutely dead letter, Punch hitting oft' 
tho enso well in a eartnoii whi(di represented Lord John 
Russell as running away after having chalked up “No 
Popery! ” This year Mr. Gladstone published his celebrated 
letters to Lord Aberdeen on the condition of the Neapoli¬ 
tan prisons and the inlminan treutnient of tlio polllical 
prisoners. Tho letters produced a strong feeling Uxroughout 
Europe, and fonned one of the precipitating cauKes of the 
Buhsequciit overthrow' of the Neapolitan government—ono 
of tho most scandalous govornnicnts of modem times. 
Towards tlio close of the year Lord Palincrhton was dis¬ 
missed from the office of foreign seci'ctary for having 
repeatedly acted in advance of the queen’s sanction, and 
OKpeciolly for taking upon himself officially to approve of 
tlie couj) d^etat of I^nis Napoleon; early in 1852, however, 
he defeated his old colleagues on their Militia Bill. Tho 
Earl of Derliy succeeded Wd John Russell, and a ministry 
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was formed which included Mr. Disraeli as chancellor of 
th(5 exchequer. Apiinst his first bud^ot^ liowever^ Mr. 
Gladstone delivered a crushing speech, which f'avc the denth- 
hlow to the financial schemes of his rival. Mr. Dibracli 
replied with bittemoss and equal clcvcrn«‘ss, and very lively 
])ersunal scenes ensned, endiuj; in the defeat of the govern¬ 
ment by a majority <»f nineteen. 

liOrd Aberdeen now became premier, and a coalition uiin- 
islry was formed, combining Whigs and those who had h(H*n 
known os Pi>elilcs. By general const'iit there could be but 
one possible chaucellor of the exchequer—Mr. Gladstone^ 
and he speedily justified the high expectations of his friends 
by inaii{*urnting a new and brilliant era in finance, lie first 
brought forward a scheme for tlic reduction of the national 
debt; and in bis first, nn<l one of tlie gi’(‘ateat (tf bis budgets, 
provided for tbo gradual reduction of the income ta.\, to 
expire iu 18G0; the cqualizullun of the spirit duties; the 
abolition of the soap duties; the introduetion of tlie penny 
receipt stump; the reduction of the tax on cabs and hackney 
eoaciics; and the equalisation of the assessed taxes. AUo- 
g<*ther tlio duty on 123 articles was abolished, and the 
duty on 133 reduced—tlie relief amounting to Xr>,(100,000. 
This finuneial scheme met with unequivocal success, and it 
was reganied as the most able, far-sighted, and practic^ahlo 
of financial measures sliice reefs reh'bnited l>ndg(‘t of 1844. 
Tile breaking out of the Crimean War necessitaleil tlie tem- 
purary suspeusion of some part.s of the financial scheme, 
and Mr. Gladstone was called ujion to prepare a war budget, 
which he did with skill and sncct'ss. Blunders and iiiis- 
inanagcment in connection with the Crimean War services 
led to the fall of the AbiTileen govenimeDt in 1855, mid to 
the necession of Lord Paliiierstoii to ]>owor as prime miu- 
i.ster. The changes in the new cabinet wen? so few that, it 
was rather a reconstruction than a creati(»n, and Mr. Glad¬ 
stone continued in his office of chaiieeller uf the (?xcheqnor. 
It was, lum'over, for only a short time. Lord I’almcrston 
accepted Mr. lluobuck's motion for uu inquiry into the con¬ 
duct of the war services, and dissenting from this view' 
Mr. Gladstone, in Folirnary, 185fi, retired, in.company with 
tlift other Pech'to section of the cabinet. His conduct during 
the W’ar was iiitich criticised, but he subsi'(]ueiilly put for¬ 
ward a lengthy and, in some respects, successful apdogy 
fur bis course during tliis very critical period. 

In 1857 the Ciiiiiese seized n lorcha called the Arrov) 
while it was showing British colours. It seemed decidedly 
open to question whether the vessel bad any right to c.ari*y 
the, British flag, but I.ord Palmerston carried the matter 
with a high liaml, and war with China was commenced. 
When the matter was discussed in Purliamcnt Mr. Glad¬ 
stone w'a.s one of the most effective speakers against the 
government, who were defeated in a division by a majority 
of sixteen. Lord Palmerston appealed to the country, and 
at tlio poll bis enemies were scattered like chaff. Messrs. 
Cobden, Bright, Milner-Gibson, Fox, and Layard lost tbeir 
seats, but Mr. Gladstone was returned for Oxford Univer¬ 
sity unopposed. Lord Palmerston's triumph, however, was 
short-lived, for in 1858 he was defeated on the Conspiracy 
to Murder Bill, and Lord Derby once more came into power. 

One of the must useful measures passed by the new 
ministry was the India Bill, tronsfemiig the government 
of India to the crown, and Mr. Gladstone succeeded in 
incorporating an important clause in the measure, provid¬ 
ing that the Indian troops should not be employed in mili¬ 
tary Operations beyond the frontiers of India without the 
consent of Parliament. In November of 1858 he accepted 
a commission from Lord Derby as high commissioner ex¬ 
traordinary to the Ionian Islands, and went to Corfu. A 
few years later the islauds were formally incorporated with 
Greece. Mr. Gladstone's industry and ability were further 
testified at this time by the appearance of his important 
work—his magnum opus in literature—Homer and the 
Homeric Age,” a work exhibiting great research. 


The Derby government ramo to grief over tlicir refunn. 
hill in 1859, aud with Palmerslou again as prime minister 
Mr. Gladstone once more h(?rumo clian(?ellur of the ex¬ 
chequer. He now exanmonciMl and earned out a series of 
splendid and iiieinorable achievements in liunncc. By the 
nssihtantc tif Mr. Oobden a comnierciul treaty with Franco 
w'lis concluded on free-tnidu principles, aud remained in 
fon*« until the year 1882. The budget was awaited 
with Intense int(‘rest, and to a House crowded beyond .ill 
precedent on such an occasion Mr. GhuUtone announced, 
on the lOlli February, I8t;i), a relief of X2,14(1,090 J^oin 
payment of interest on the national debt; the duties on 
butter, cheese, oranges, tallow, and a host of iiiiuur articles 
were abolisiied; tin? duties on timber, currants, hops, &c,, 
were reduced; and there weie other hencfiual ctlninges, iii- 
olnding tlic abolition of the paj>cv duty. The Paper Duty 
Bill was rejecti'd by the Lords, but all the other pioposals 
of the chaiucllor were carried, and contributed iiiimeiisuly 
to the popularity of the govoriuneiit. Continuing hi.s career 
of useful legislatiini for the people, Mr. Gladstone in 18fil 
carried tlinaigh a bill estahlisliiug ]>ost-ofticc savings banks, 
fi luea-surc wliieli has proved a grc.at boon to the community. 
By the budget of this j ear the iiu ome tux was reduced 1 (/. 
and the paper duties were alHilislicd. Mr. Gladstone cir¬ 
cumventing the Lords by including his chief ilnancial pro¬ 
positions in one hill. Clieap newspapers hud certainly existed 
ill spit e of this last remnant of the “ taxes on knowledge,” but 
the relief afibrded by its abolition was at once seen in tho 
Improvement and increase of cheap Iltcratui’c of all classes. 
I^ess popular than this measure was a speech made by Mr. 
Gladstone at Newcastle about the close of 18(12, in wdiich, 
refciTuig to the civil war then raging in the United States, 
he expressed the opinion that Mr. Jefferson llavis had 
already siujcecded in making the Southern States of America 
an independent nation. Not only were most of tho chan¬ 
cellor’s warmest friends ardent defenders of the North, but 
Karl Bussell had just before declined to recognize the Con¬ 
federate States as a separate and independent power. A 
surplus iu the annual budget w’oa now looked for ns a 
matter of course, and in 1803 it w'as one which allowed 
of 2rL being taken off the income tax and the rudnctioii of 
the tea duty to 1 j». A proposal, however, to subject chari¬ 
ties to the income tax met with sucli powerful opposition 
as to cause its witlidr.awal. The proposal was uu the ground 
of jiriuciple rather than of finance, fur in spile of its aban¬ 
donment there was in 18(>4 a surplus of X3,231,000, and 
by further reduction in the income tax, tea duty, &c., 
relief in taxation was given to the extent of no less than 
X5,420,000. The chancellors calculations were fortu¬ 
nately aided and verified by the continued prosperity of 
the country. In July, 18(;5, Parliament was dissolved, 
and at Oxford Mr. Gladstone found himself opposed by 
Mr. Gathonic Hardy, who, as an uncompromiaiug defender 
of tho ehurcli, was preferred to the more brilliant states¬ 
man and financier. Driven from Oxford ho went down to 
South Lancashire, fur which division, after a spirited con¬ 
test, he was returned with two Conservative colleagues. 
In M.ay, 1866, Mr. Gladstone brought forward what was 
destined to he his last budget for sumo years, and, as 
formerly, there was a surplus, followed by a remission uf 
taxation to the extent of about £1,500,000. 

Various uburtive efforts bad been made by different 
governments to settle the reform question, and Earl 
Bussell, who had succeeded to tlio promiership upon the 
death of Lord Palmerston in 1865, now resolved to intro¬ 
duce a measure having a liberal and extensive scope. Tho 
bill proposed to create an occupation franchise in counties^ 
including houses at £14 rental, to establish a savings- 
bank franchise, a lodger franchise, and other now suffrages, 
so that altogether the new voters of all classes would 
number 400,000. In tho fight of what has since been 
done in the way of extending tho franchise, such a reform 
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bill Kfoins a vciy moderate measure. It encountered tlio 
uppesitioiif however, not only of the Conservatives, hut of 
an influential Beetion of the Liberal party, led by Mr, 
I.a»we, Mr. Uorsman, Lord (inisvenor, and others—known, 
jifter Mr. Bright’s famous simile, ns the Adullamites. In 
spite of all this the bill passed ilBlirslund second readings, 
AUd tlien it was unexpectedly wrecked on a motion of Lord 
Dunketlin substituting rating instead of rental as a b.^sis for 
IliH borough franchise. Kogarding this as a vital ])oint tlic 
government rcHigncd, mid n new adininislraliou was formed 
by I^ird i)erby. The failure of llin reform legislation, 
however, excited such strong feeling in the country that 
the new goviTnment felt honiid to deal with the matter, and 
Mr. Disraeli, ultliougli opposing the previous bill, set about 
eduiyiting his jiarty up lo the point of passing a still more 
fiwco)jiiig measure. The principles of liis selii'ine were 
that in horonglis the electors slioiild he. nil who ji:ud rates 
or 20 j?. in direcd taxes; the fraiudiise would .also he extomlod 
to certain cLisses qualified by education, or by the posse.s- 
fiion of a stated amount in the Funds or in savings h.anks; 
rated h(»u.seholdcr8 to have a sirond vole. There would 
bo a redistribution of scats, and to guard against the power 
of mere numbers it was ^iroposcd to estaiili.'.h a syst<*m of 
ebeeks, based on residence, rating, and «lual voting. Tlie 
bill was introduced in «a House of Coninums with a 
iioiniuul Llbenil majority, and one in which Mr. (iladstoni; 
liad only been beate.i by a coinirniiitjon of bis own party. 
A reform bill brought in by a Conservative minority was 
obvi(»usly therefore at Hie mercy <»f tlie majoiily. Aeecjd- 
ing the proposition l!iat borotigli electors slionld be all 
who paid rates, Mr, (iladstoiio propostMl a series of amend¬ 
ments by which tlie dual vuLcs and fancy franchises were 
Almost completely eliminated, a lodg<T fr.anchise established, 
and the wliole aspect of the hill so coinphdely changed as 
to render it but the shadow of its former self. Had Mr. ] 
Dlsimdi pos8(>ssed u working niujority it is jirobuble that 
oither of Mr. Gladstone’s ten le.iding amendments would 
have been resisted os fatal to the princijdc of the measure, 
but under the circumstances discretion was tlie belter part 
of valour, and they wore accordingly accepted. The House 
of Lords would probably never have passed what tvas now 
Ko drastic a bill, but that its rejection meant the upsetting 
of a Conservative government; so with many misgivings it 
was passed by the Ujiper House, even Die premier, Lord 
Derby, describing it os a leap in the dark.” 

In February, 18C8, Mr. Disraeli became prime minister 
on the retirement of the Karl of Derby. Mr. Gladstone 
now introduced a Bill for the Abolition of Oompnlsory 
Church Rates, which was passed, and on the IGth March 
be struck the first blow in the struggle which was to end 
in the diaestublishment of the Irish Church. During the 
debate on a motion by Mr. Maguire he made the important 
detdaration that religious equality must Im establislied In 
Ireland, difficult n.^ the oporatluii mlglit be. This resolve 
became the basis of action fur the Lil^eral party, and the 
country speedily took up the cry of disestablishment. Mr. 
Gladstone proposed a series of resolutions declaring th.at 
the time had come when the Irish Church should ccasc to 
exist as an estublisliment, and the battle begun, the speak¬ 
ing on both sides being extremely able. Mr. Disraeli 
replied to Mr. Lowe in language of strong invective, aud 
with reference to the assertion that the hour and the man 
(Mr. Gladstone) had come ou this question, he said, 1 
believe tlie clock goes wrong and the man i.s mistaken.” 
The resolutions, however, were carried, and an Irisb Church 
Suspensory Bill was also passed by the Commons, but 
rejected by the Lords. Tlie questiou was now remitted 
to the new constituencies, and at tlie general election in 
November a great Liberal majority of about IIG was 
returned, although several signal individual defeats were 
sustained Mr. Gladstone liimself was rejected by South 
Lancashire, but was immediately returned for Greenwich 


by a large majority over the Conservative candidates. 
Seeing tlie stnaigtli of the national verdict Mr. Disraeli 
rubigmtd office, aud Mr. Gladstone succeeded to the 
preiniersijip. 

Now began a reinarkablo period of leglsbitioii, a period 
which, in view of th(> vast refunns effected, Iiuk been railed 
the “golden age of Liberalism,” After protracted debates 
and gi'cat excitement in the country the Irish Cfmrcli 
Disehtublislnnent Bill liecamc law, followed in 1870 by 
the Irish Land Bill, .a measure mainly for insuring to the 
tenant, among other things, greater security of iiohling. 
Kdn(;alioii A<ds for Great Britain were ])as8cd, and in 1872 
the Ballot Bill wa.s carried. Some valuable domestic Acta 
were also pa.ss(>d, d<‘iiliiig with tlie public health, licensing, 
adultenilion, the regulation of mines, and the purchaso 
of tho telegraphs by the state, succeeded by tho intni- 
(luction of the halfpenny post, in tho foi*ni both of stamiis 
aud post-cards. In our article on llie Post OrrirE a 
comparison (*f the business of that di'partment in lK7d 
with that of the present tim<5 will sullicicntly show tho 
c*normous ailvantagos secured to the coninmnity by t)io 
changes mentioned. T’nrcliasc of eoinmi''sions in the army 
wjis abolished by royal warrant after the i*eJeetion by tin? 
House of Lords of an Army Regulation Bill which had 
passed tlie Commons. Tlie vexed question of the Ai^auama. 
(’f.AiMs w'as also finally settled by arbitration, altliougb on 
terms not very satisfactory to F.ngiaml, which was ad¬ 
judged liable in daimiges amuunling to XJl,000,000 sterling, 
but not without a yiowerful protest on some puiiils by onr 
arbitrator. Sir A. Coekburn. Signs were not wanliiig, liow - 
ever, that the popularity of tho ministry w'.as waning. Such 
vast changes Imd be<>n accomplished that men begun to say 
they w’ere being refonned oft' their feel. I’he Irish Clmrcli 
policy had aroused the clerical class to hostility; the licensed 
vietuallers were ofieuded at the licensing Act, as was 
tlie military party with tho purcimso warrant; and many 
c»tlier interests, rightly or wrongly, had taken iimlnwgo 
at the guvernincnt. Ultimately, in attempting to grui»pl« 
with the Irish university question, Mr. Gladstone was 
defeated by three votes, 287 against 28-1, and resigned. 
Mr, Disraeli was sent for, but refused office; Mr. Glad¬ 
stone therefore resumed iiia post, Ifitli March. JH7fl. 
Considerable clmngcs wci-o made in the cabinet during the 
following autumn, Mr. Gladstone himself taking the office 
of clmncollor of the cxcliequcr; but the government had 
lost prestige and popularity. The by-elcetions during tho 
recess continued to go against the Llbt‘rals, and in .Tunuary, 
1874, a fortnight Iwforo both Houses were to Imvo met, 
Mr. Gladstone took tho whole cjuntry by surprise by 
suddenly dissolving Parliament. The result was not 
favourable to his expectations, and although able to lay 
before tho country a distinguished record of Liberal services 
and meAHurcH, and to show a surplus of the ononnous sum 
of X6,000,000, the elections resulted in the triumph of tho 
Conservatives, who gained a clear majority of forty-six. 

Mr. Disraeli now eamc into office with a substantial 
working majority, and for a time Mr. Gladstono resigned 
to Lord Hartinj^n the Liberal lcadershi]i. lie occupied 
himself in the meantime with ecclesiastical controversy— 
his essay on ritualism, his puinplilet on the Vatican decrees, 
and other coguato publications, exciting widespread intcTest 
and controversy. But tho Kastem question again brought 
him into the doimun of politics. The spirit of theold entlm- 
siusm against tyranny once more awoke within him, and the 
country thrilled with his flery condemnation of the Bulgarian 
massacres. Ho reviewed with severity the government policy 
on the Eastern question, and Mr. Disraeli, now Lord Beacons- 
field, hod no longer reason to complain of the silence of his 
ancient foe. Tho Conservative foreign policy in 1878-79 
found in Mr. Gladstone a sleepless critic. He condemned 
the despatch of Indian troops to MiUta as unconstitutional, 
pointed out tho dangers of the ministerial policy, described 
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the Anglo-Turkish Convention as an “ insane covenant,” 
denounced onr new responBibllitios in Asiatic Turkey, ad¬ 
versely criticised the proposed scientific frontier in India, 
nnd strongly condemn^ the Afghan War and the assump¬ 
tion hy the queen of an imperial title. Ho aluo attacked 
the financial policy of the government, and hero had no 
dilTiciilty in planting many serious and well-directed blows. 
While, however, the strength and vebcinence of the oratory 
weru with Mr. Gladstone, the votes of rarliameiit were 
with I^rd Deaconsfielil; mid tho latter, who ever prided 
himself iijMm an apparent iinpertiirbalwiity, pursued lus 
imperial policy undisturlM'd. 

At last Mr, Gladstone resolved upon an inqwrtant step. 
In the autumn of IHTI) lie was invite<l to contest the seat 
for Midlothian, and accepted the invitation. Iloaceordiiigly 
wont north in December, and aeeomplislied an oralorical 
and intellectual feat unparalleled in tlio history of any 
statesman who had attained his seventieth year. In the 
course of a fortnight he addressed about twenty audiences, 
iiunibcring 75,000 p(5ople, while 250,000 persons took part 
in the demonstrations evoked l>y his visit. In March, 1HKO, 
Dnrliauient was diss(»]ved, and it was now seen that the 
determined and entliusuistic manner in which Mr. Glud- 
slonti had iinulo war upon Lord lii-.ae-onstield’s policy hud 
acted as an inspiration tq tlie w’holo country. In every 
direction Cunservativo scats fell to the victorious Liberals, 
l^Ir. Gladstone himself ousting thn Tory iiaunher, the. son 
of the Dnk(M)f nuccleuch, fiom Midh)thian. Thu verdh't 
of tho eonutry was cnijdnisir.ed hy a majority to the Li)>ernl 
parly far greater than that wiiich tlic Conservatives enjoyed 
iu 187‘t, Lord Bearonsficid resigned, mid by a strong 
oonsensus of }>nblic opinion the one man for the premier- 
^liip was he who had led the party .so triumphantly into 
power. Accordingly, .after some little hesitation, Mr. Glad- 
stone again became prime minister, his cabinet including 
Lords (jlrnnvillu And Hnrtington (each of whom had declined 
tlio premiership in liis favour), und n strong section of tlio 
advanced Liberal clement. 

A Oocreiou Act for Ireland became ncco.ssary in 1881, 
on account of tho insecurity of life and property; but 
Mr. Gladstone accompanied litis by a second Irish l.^'ind 
Act, conferring great und un jtrcccdented advantages on Irish 
agricultiinil tenants, the chief being a revision of their rents 
hy a Ki»ccially constituted trihnn.'il, and the power of selling 
•their “ tenant right ” to the highest bidder. In 1882 t he 
assassination of Lord Ennlcrick Cavendish, who had just 
been nplmintod chief-soeivtary to tlio Lord-lieutenant tif 
Ireland, and of Mr. Burke, the permanent undcr-see.retary, 
led to tho passing of a stringent Act for the Prevention 
of Crime, all classes of the community liaving been over¬ 
whelmed with horror at the infumons deed. It was not 
allowed, howevttr, to prevent the passing of other mea.sures 
for ameliorating tho condition of the Irish tenantry. Of 
the new Acts }>tt8Red with this view tho most prominent 
were tho.se dealing with arrears of rent, the surplus Irish 
Church property being appropriated to assist in removing 
these; and tho Act passed hi 1884 for loan advances for tho 
purchase of tenants' holdings. 

It may safely bo said that iio other British statesman 
has over bcon identified witli sueh au imposing roll of 
important and beneficent Icgiblation. Tim period covered 
by Mr. Glad.stone s political career embraces a more rapid 
growth in population and wealth th.an any corresponding 
period of the country’s history; and with almost all the 
multitude of reforms which during tins time promoted the 
social wellbeing, healthy growth, and prosperity of tho com¬ 
munity, Mr. Gladstone has been intimately associated, and 
has in very many instances been the immediuto promoter. 
He has displayed a combination of qualities and faculties 
rarely, if ever, before witnessed in statesmanship—'financial 
talent and business aptitude, classical attainments, high 
moral fervour, and religious spirit. He has thrown round tho 
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science of finance a halo with which it secinod impossiUc to 
invest it, and has diffused upon great questions a light which 
brings them clearly within the popular apprehension and 
understanding; while into every work undertaken by him 
he has im]ioi-tcd an earnestness described as enthnsiasm hy 
friends, and us fanatici.sm by opponents. He began life as 
file rising hope of the stern and unbending Tories, and in 
course of time lias become the most popular leader of the 
Libcr.nl jiarty. In a speech at Oxford in 1878 Mr. Glad- 
stom? referred to this change in his political views in terms 
with which llie work of Ins life is perfectly consistent. 
Alluding to Ills early education ho said, '^1 must add that 
1 did not- Icurn when at Oxford that which 1 have learned 
since—vi/. to sc-t a due value on the impcrishablo and 
tho liiehtimable principles I'f human liberty. ... I 
think the principle (if 1 ho Conservative party is jealousy 
of liberty and of the p(*oplc, only qualified by fc.ir; but I 
think the policy of the Liberal pnrtyis trust In the people, 
only qualified by prudence. I am not 5u llie least degree 
conscHUis that f h.avc less reverence for antiquity, for the 
beautiful, .and good, and glorious charges that our ancestors 
have li.^uded down to us as a patrimony ti» our race, than 
I had in other days when I iield other polilieul opinions. 

I liavo learned to set the true value upon human liberty, 
and in whatever I have clmuged, there, und there only, has 
been the explanation of tlm change.” 

This same high estimate of the value of liunian liberty 
has actuated ]\fr. Gltidstouc's dealings with foreign nations 
.us well us with )tis own Cimiitryinen, and tho iisjiiraiits 
after civil, religious, and political liberty in every part ('f 
the world Imvc ever found in Iiim sincere and enthusmstic 
sympiithy. ITis withering denunciations of Bourbon 
tyranny in Naples largely helped to win “ Italy for the 
Italians;” and w'hon tho subject nationalities of Turkt;)' 
groaned under Mussulman persecution, Mr. Gladstono’s 
exposure of the atrocities inspired a strong national feeling 
thrnugliout this country in favour of Bulgaria for the 
Bulgarians.” 

l*rohably no minister lias ever so completely won the 
confidence and devotion of the great party by which lie 
was voted into power. Mr. Gladstone’s traiiscendant 
ability in constructive legislation os well as in finance, 
his w’ondcrful mastery of details, his powers of exposition 
and argumentative justincatiuit, and tho prestige of his 
vast administrative and parliamentary expcricnco—com¬ 
mand tho subiids.sion of all on his side of the House, 
of In's collcagiiL's, and of the whole Liberal party out of 
doors. Ill tho force of rnonal earnestness and in intellec¬ 
tual capacity he is unrivalled. His mind is one of gener¬ 
ous impulses, of inutclile.ss energy, of broad human 
symjiathies, and of rare iutidleetual adaptiveness, capable 
of readily grasping every feature of tlie varied social con¬ 
ditions of lii.s rountrv. 

During tho recess of 1883-84 there was a very^ wide¬ 
spread agitation for an extension of the frandiise; so iu 
the following session Mr, Gladstone dealt, with the subject 
in two most important bills—one, the Kranehise Bill, to 
place dwellers in conntie.s on a similar footing witli dwellers 
in boroughs as regards their qualifications ns electors; and 
the other, the Gedistrihntion of Seats Bill, to equalize the 
numbers of the various constituencies by disfranchising 
the smaller boroughs and dividing the larger coastituencies 
into single-member wards. After the most stonny scenes 
the two parties in tho House agreed to compromise their 
diflerences,nnd the former bill, wliieh added some 2,000,000 
electors to the roll, passed and Parliament was prorogued. 
When Parliament met in Febnuirv, 1885, the Kedistrlbu- 
tion Bill w:is proceeded with, and la'came law on 27th 
May. Almost immediately afterwards the government 
was defeated on tho budget, and lifr. Gladstone resigned, 
to bo succeeded by tho Conservatives under Lord Salis¬ 
bury. Tlio gcnval election of November, 1885, sent 334 
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Liberals, iJjO CoiiHiTvntivOH, uiid H(5 NaLioimlist.s to Purlia- 
incut, and wlicii i^arliainent met Lord Salisbury’s adiniiiis- 
tiatiun proceeded Avllh tlio work of llio session, only to be 
d(‘f<>uted wliQii opposing;; an onu'ndinent to tliu (picen's 
spi'i'cli; so in February, I SHU, Mr. GladMonc, Ihi'ii in Ida 
sevuiity-seviMitli year, was once more railed on to form a 
Jdberal ministry. 

Kven when away from tlie turinnll of paillamenlary lifo 
Jfr, Gladstone has no idea of llie u*st supposed to ho 
found in uu absence of ocoupation. lie is a discursive 
theologian and commentator on ecclesiastieal history; bo 
takes part in tlio services of JIawarden I’arisli Clnircli, of 
whicli Ids 8i)ji is tlie rector; he cuts down trees like any 
woodman in ll4i\vurd<‘n I'ark, his residence near Ciicster, 
and inanu.i^rs to put iiito jiis leisure tiiiui, while apjiroachin;' 
oetoj;enarian years, as much work as would count for a 
lifo of aiduons labour in the ease of most ordinary men. 

GltAMOR'GAN, a county of Soutli Wales, bounded 
N. by liiccknock and Cartnurllien, K. by Monmouth, and 
N. and W, by tlie liristol Channel. It is irrcrnlar in f<»rm: 
tiu; jrrratcst leiij;lh being 52 or 50 miles, and the greatest 
hieadlii 27 miles. The area is 5‘J7,(i70 aeies. 'J'ho pO]»u- 
lation in IbSi was 511,400 ; in iHol it was »»nly 201,840 ; 
and iu 1801 only 70,875), 

JslantU^ <3'c.—The line of Glamorgan c(Kist, 
from tlm mouth of the Kuinncy, where it adji*ins Mon¬ 
mouthshire, to Pcirnth Harbour, is inarsliy. Uigli clills 
hound the greater part of the coast from Pi-narlli Point to 
Sker point, lletween LavenuK’k and Hieaksea Points are 
Sully Island and llany Island, both small. IbuTy Island, 
the larger of llie two, is joined to th<’ luaiidand by au isth¬ 
mus or causeway dry at low waler; it is nearly surroniidcd 
by clilTs. Fi-om Sker Point to tin* Mumbles tiie line of 
coast fonns Swansea Bay. The coubt is com]»araU>ely 
low, and skirted by broad sands, dry at low water. At 
the Mumbles, whieit arc small rot-ky isict.s just otl' shore, 
tlio limestone clitrs recumineiicc; and thence to the hound- 
my of Carmarthen the const forms the. several hays and 
headhmds of Worms Head, Caswell Bay, Oxwicli Bay, 
Port-y-nau Bay, Pwlldu Head, Oxwich i’oiut, Port-y-uan 
J’oint, R(KssUIy Bay, the peninsula of Gower, and Wbitford 
Point. There are also a few small islets. 

Surjacti and Uffdrutjraiihy.— Glamorgan is covered 
with mountains which bruneli i»ut in every directum, and 
the highest of which is Llangeinor, 186D feet. 

The general course of the streams is from north to south. 
The larger streams have their sources in the highlands of 
Carmarthen and Brecknock, all within a distance of less 
than 30 nnli'S of cacli uLlier, but they diverge us tliey flow 
towards tlie coast. The smaller stream.K rise in Glainorg/in 
itself, and flow citiicr into tho larger ones or into the sea. 
The chief rivers arc tho Jlmniuy, 30 miles; tho TalF, 38 
miles; the Daw or Dduw', 12 miles; the Ogmore, 18 miles; 
the Avon, 15 miles; the Neutli, 23 mib*s; tlie Taw'e, 26 
miles; tlie Loag' or, 14 miles; and the Cynoii, 12 miles. 

Glamorgan li;n» long been famous for the, b<‘auty of its 
valleys. The vales of Glamorgan, Neath, mid Swansea 
present various forms of line scenery. In tlic \ale of 
Glamorgan tlie climate is so mild that myrtles and other 
plants requiring a W'arm climate iloiirish iu the ojien air. 
There are several emials in the county, .and it is admir¬ 
ably supplied with railway accommodation. Steam-vessels 
ply regularly from Carditl’ and Swansea to Bristol, Liver¬ 
pool, llfi-acombo, Milford, Iftiyle, Padstow', Belfast, and 
C^irlL 

Geology und Agriculture. —!Mof»t of Clamorgnn is occu¬ 
pied by the South Wales eual basin, iu which blast and 
anthracite coal (much of which is specially suitable for 
Bteain-ciigincs), iron, and ironstone arc worked, giving em¬ 
ployment to 46,000 or 60,000 liands. It is owing to this 
great source of wealth tiiat the county has made such 
wonderful strides during the present ccutury. According 


to the official mineral statistics published iu 1883, there are 
.altogether about 300 coul-iniues at w'ork in tho county. 
Tho quantity of coal obtained in Glamorganshira is 
16,000,000 tuns i>er annum. Tho quantity aimmdly 
sbipi>wl from the jiorts of Cardiff, Swansea, Neath, and 
Port 'I'albut is about 11,000,000 tons—3,000,000 tons 
coastwise and 8,000,000 tons to foreign countries, Tho 
quantity of iron ore raised is about 300,000 tons ])er 
annum. There are some large limestone quarries, and tin 
and co])per ores arc hruught from Gumwall to be smelted 
at Swansea, Neath, Trefforest, Aberavon, and other places. 
In those parts of the county not occupied by the mines 
agriculture is successfully pursued, the proximity of the 
mining districts ailording a certain means of quickly dis¬ 
posing of all kinds of produce; hut although gi'oat improve¬ 
ments have been introduced within the last twenty years, 
farming is not yet so well conducted as in many Fnglisli 
counties. Tlie Valo of Glamorgan is a level, fi'uitful tract, 
10 miles liroail, lying along the sea-coast, on beds of lias, 
limestone, millstone grit, and old i(’d smidstoiio, with a 
rich loamy soil, varied by bods of cla). It produces, on an 
average, 2;'# busbeJs of wbeal, 30 to 35 cif barley, aud 35 
of oats iier acre; al.^'O potatoes, pease, beans, turnips, and 
mangel wuvzol. Puims arc of all sizes, and cliielly at a 
rent of the full annual v;ilue or rack-rent. TIjuIit tho pro¬ 
visions of the Inclosure Acts great portions of the couiitiy 
have been aud are still being rciduimed. According to tho 
official agricultural statistics ]tub]ii>hed in 1884 tiiero are 
276,000 acres, or rather juore than half tlio entire area, 
under <‘altivation. Corn is growm on 36,000 acres, greim 
crops on 15,000, clover, &e. on 23,000, and 200,000 
are in ]>ermanerjt pasture. TIu* numlier of cattle in tho 
county is 50,000, and of sljci’p 250,000. I'lie stock is 
generally simibir to that of the neighbouring counties, tho 
olil native brcedH of hot!) e^attlc and sheep being now' almost 
extinct or amalgamated with other varieties; and of lato 
years very much attention has been paid to both dairy and 
sheep farming. Tiie industrial cstablishmeuts of Glamor¬ 
gan consist chiefly of immeuhe iron and smelting works, 
iron shipbuilding at Cardifl', tiu-plate works at Ahcrdare, 
and copper snicUing at Sw'ausea, There arc albo large 
manufactories of patent fuel. 

J)h'isionx and Townie. —Glamorgan i.s divided into teii 
hundreds and 131 parishes. Cardiff i.s tho capital town 
of tho county. It is in tlio South Wales cirimit, aud it 
constitutes parts of the dioecM'S of JJandail'and St, David’s. 
Since 1868 Glamorgan has returned six members to Par- 
liuinent, two each for the sliiro and Merthyr Tydvil, and 
one eaeli for Swansea aud (JarditK The number of eouuly 
electors in 1H84 was 13,200. 

IlUtorj/y AnlUjuities., cfc.—Glamorgan was originally 
included in the territory of the Silurcs. Under the Uoman 
dominion it w:ls included in Britannia Secimda. Ituiiiun 
roads, camps, and btatiuns lm\e been met with in the 
county. A native i>riiice gave to the disUict his own name, 
Morgan, whence the inodorn appiOlatlon. About tho close 
of the eleYenth century the county fell into the hands of 
the Anglo-Norman bmons. riizliamon, afterwards £arl 
of Gloucester, then obtained possession of it; and though 
subject to many levolla, arising out of the refusal of tlio 
Welsh to succumb to feudal customs, Ins family retained it 
for many gcnuriitious. 

In the troubled reign of IMward 11. considcrablo lands 
in Glamorgan were grunted to his favourite, the younger 
Despenscr, aud the county became the scene of violence 
and confusion—tho barons, confederated against the court, 
ravaging these lands, and at length driving IfcBponscr into^ 
banishment in 1321. On the return of tho Despeiisers 
from hauishment, the younger not only obtained tho res¬ 
toration of his Glamorgan estates, hut their augmenta¬ 
tion by new grants* la the chequercMl course of the next 
two centuries the possession of this district passed fronv 
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liand to hand; hut an end was put to this stale of thin^ 
in the time of Heuiy VIII.: the territory of Gluinorpiii 
was formed into a county, and tho iimuors of tho former 
lords of Glamorgan, ns well as the subordinate lordships, 
passed into otlier hands. 

Of tile middle ages Glamorgan contains many memorials 
in its ruined castles ami monastic remains. Besides the 
castles of Cardiir, Caerjdiilly, Neath, and Swansea, tliero 
arc several others. Thoro arc also some; good Hjiecimens 
of ci'ouileelis in various parts of the county. Llaiilwlt 
Major abounds witli interest to tlic antitjuarian. It was 
the seat Of the famous theological school founded hy St. 
Gernmuus and long presided over by St. Tityd. In the 
peninsula of Gower, west of Swansea, tliere are i»ono caves. 
ThcMe arc, iu addition to those mentioned above, castles 
ul Ognioro, Oystermoutli, St. Donutt's, Marcross, O^ewieh, 
Bewjter, I'cmnark, and Fuimion. 

Of the ecclesiastical roinuins tho most conspicuous is 
Margam Abliey, betweeu tho Oginore and the Avon, south¬ 
east of Ne.ath. Of tlm cliapter-iiunse, a beautiful polygon 

about 00 feet diameter, the walls remain. Durt of tlie 
abbey church, which is of Nonn.an arcbitceture, with semi¬ 
circular arches, has Iieen kejjt in repair, and is used as the 
parish church. I'hen* aie nlsc; ruins in existence of the 
nunnery of Kglwys N)nydd, the jiriory of JCweuny, the 
college of Lhintwit, and the uhbi-y of Neath. In the great 
civil war betwci'ii Charles 1. and tiie I'ailiaiueiit a severe 
bailie was fought in this cuuuly, in wiiieh tiio royalists 
under Colonel i*ow(*r were defeated. 

Tl>e south-western extremity of Glamorgan forms a 
peninsula called Gower, originally (luyr, signifying 
“ crooked, ” or the “ crookc'd CA>uiity, ” in which a colony of 
riuinlnga settled in the reign of Ilenry T. Tlios<; people 
have preserved many of their own otstoms and much of 
llicir own language, so that hero Wel.sh is rarely hoard. 
In tho froiitier ])urish of Idaiivhydian tho dibUnulion is 
curioubly illustrated, tho pciiple bciug Welsh in one portion 
of it and of foreign extraction iii the oilier, with lilUe 
intercourse existing between them. 

GLAND, llmler this term are included a considerahlo 
iiuiubtsr of organs in tho anmml body, wliicli, resembling 
i^acli other only In a general roundness of form and a tlnii 
Ib^shy subsluuee, poss(;ss tho most varied internal structure, 
and perform very diflereut functions. They may be di\ ided 
into three classes. 

1. Absorbent GlandH »—Tlicsofovni part of the absorbent 
system. The tifinphniic fjhiHd* arc masses of various size, 
but never large, of u roundibh form, eonsisting of c:ongeric‘K 
of raraitied absorbent vessels, frequently eonimuuicating willi 
each other, connected by fine, dense, eellnlar tissue in whieli 
bloodvessels are fi*eely distributed, and at inteiwals dilated 
bu os to give an appearance, when divided, as if u collecticai 
of binall cells had been cut into. Almost all tholyniphatics 
mid lactculs puss Ihrunghsucb glands at some part of their 
courses It is considered by the best physiologists (inelud¬ 
ing Professor Michael Foster), tbougli the point is not 
detinitely settled, that these glands are the place of origin 
of the white corpuscles of the blood. 

2. Secreting Gland *,—These arc organs of diflerent 
forms and si^es, whose oRlee it is to sejiaratu tlie various 
secretory and excretory Buids from the blood. TJio 
simplest form of secreting gland is that called u crypt, 
consisting merely of a pit or depresbion in the surface of 
some secreting membrane, as tlie mucous lining of the 
intestines or the skin. When this depression is deeper, 
and assumes a cylhidricol fonn, it is culled a tubule; and 
when its closed extremity is dilated so os to give it the 
form of a flask, a follicle. In various forms aud sizes titese 
simple structures are found in great numbers in all animals, 
as in the sebaceous follicles by wliich the oily matter is 
secreted to lubricate tho skin, in the intestinal aud gastric 
glands, accreting digostive fluids, Ac. In larger size they 


occur around the pylorus of many fish, forming worm- 
shaped appendages, aud in different part.s of thu mtestmes 
of insects. Sometimosa number of little fullielcH ure con¬ 
gregated together into one mass, opening on the surface, 
eacli by a separate orilicu or by one eoniinou duct, arouud 
which they ur« arranged: the former structure is found in 
tho tonsils, &c .; thu latter iu the Meibomian glands iu the 
eyelids. 

Far more complicated forms are produced wlien each duel 
divides into numerous raniilleatjuiis, each of which tmiiinatcs 
in a cul-dc-sac, or bears little follicles at its (‘xtreinity aud 
along it.s branches. The mammary glands, secreting milk, 
arc tiiic examples of this vnvi<‘ty. Tlicy all consist of simple 
or rainitied ducts, communicating at one extremity by open 
orificc.9 witli the extianid air, clircctly on tJic surface of the 
.skin, or indiroclly on tb(! surface of one of tlic open cavities 
of the body, as tlic lungs, intvstincs, &c., and terminated ul 
tho other hy a cui-dc-.sie. 

y. I'nsciilar Gland *.—These arc masses consisting of a 
congeries of arteries aud veins, but without any duct open¬ 
ing externally. 'I’bey include the placenta, renal cap.sulcs, 
spleen, and the thymus and thyroid glands. Their struc- 
tim* closely re‘-eiuldes both lliiit of I'eyer’s glandsof the intes¬ 
tine and lliat of iyinphutic gl.iiids. Tlioir function is evidently 
secretion, but they differ from the ordinary secreting glands 
in tlioir scendion bidng added ut once to tlie blood without 
holiig diseharged fioiii the gland, us in the digc.Htivc glands, 
the bile glands, sweat' glands, 'i'hey servo to elaborate 
tlie blood, as tho lynipathic glands clahorato the lymph, 
and most of them are consequently relatively much larger 
in childhood than in maturity. It is thought that the cor- 
})U.scl<;s of the blood wbieii arc worn out are n^moved by* 
tlie spleem and It is also helii'Vcd that tho spleen, wliich 
becomes turgesiviit after a meal, serves as a sort of overflow 
ntsorvoir to tho jiovtal .system, relieving it from the strain 
njmn it after digestion. 

Gi.ani), in bolany, is a term applied to single colls or 
groups of Ceils which are distinguished from the surround¬ 
ing tissue hy containing oily, resinous, odoriferous, stroiig- 
ta&tiug substances, or such matters, that cannot bo used by 
the plant fur purposes of nutrition. Glamis were probably 
in their origin always of mi excretory nature, though they 
are internal as well as external; for instance, ms'.tarics 
aie eonsiden'd by Darwin to liavo originated in this way. 
Glands may be cither superllciul or internal, tliat is, lying 
ill the interior of the ti.ssne. Tlie loaves of the camphor 
trc<‘ contain sim]>le internal glands tilled with oil of cam- 
]i!ior. Tho glands in tlie rind of tho orange, containing 
oil of citron, arc intcinal aud cunipuuml. They arc formed 
by the cell-walls <»t a group of cells becoming liquiil, thus 
leaving a spherical space tilled witli mucilngc and drops of 
essential oil .su8)»cudud In it. The layers of cells suiTouiid- 
iiig tho gland form a distinct envelope, marking it off from 
tlie sniToundiiig tLssue. 

Nectaries, for iustanco tho.se of the crown imperial, arc good 
ex.tniples of superficial glands, llaii's often become gluud- 
uiar, and to this cause is due the viscid character of many 
leaves and stems. An Interesting example of glandular 
hairs is iu the bttndew (Drosera) of marshy places, well 
known os an insectivorous plant. L(‘af-bud.s are often 
protected from moLsture by the glandular character of the 
bcaU's. 

GLAN'DERS (Fr. farciu\ one of tho most muligimut 
and loathsome diseases to which the horse and ass aro iiahlo. 
It affects the blood, tho lymph, tho lymphatic vessels, the 
bloodvessels, the cellular tissue,the skin, and the mucous 
membranes; and is can.sed in young horses by damp and 
ill-ventilated stables, overwork, and an excess of stimulating 
food. When it oecnr.s in old Iiocm'S it is properly named 
farcy, which indeed Is an aggmvated fonu of the disease, 
resulting from bud lodging, overwork, and insufficient food. 
Thu following is a vciy accurate statement of the symptoms: 
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»«tnrin" cont; lungs or nlr paRsag<'S Jilwnys nlTrclfil; glaiitls 
fw(»llon; K})irit low; appetite bad; ft lyinpbutic gland adheres 
to the iiisjide of t}>c jaw; the Tneinbrane inside Ibn nose 
ulcerates; a slight discharge from one nostril; Ibis becomes 
thicker^ and adheres to the margin of the nostril, exhibit¬ 
ing white Ihreads and bits of mnens; then it changes to a 
full stream of foul jms; next, llie naMtl incinbrane grows 
dull and dropsical, the margins of the nostrils enlarge; 
the horse brenthos with diJlii'iiIty; llie discharge turns 1 
discoloured and abhorrent, fany bleaks forth, .and the animal | 
dies of sufTocation. j 

Jt is at first inflaninialiitn of the snperlieial j 
absorbents. I.unips ajipcar cn varinns parts. If these 
lumps are o])eiied healthy matter is released ; but flm 
place soon IiC'^Muncs n foul ulcer, from bunches of 

fungoid granulations spioiit. From the lumps may bo 
tr.a(rd lIttJi- cords leading to otb(*r swcllin/rs. 'rite appetite 
fails, or else it is vora<’ious. Matter may bn .S(|nee>5ed 
through tlicskin. Thirst is torturing. Al Icuglh glanders 
breaks forth. 

The disease in both forms is highly cont.agious, both as 
regards liorscs and men. Kven a very small portion (if 
ibc pus discharged from tbn ni»sc of the glandcred horse, ' 
if it touch the broken skin of man, will communicate tins ^ 
'.terrible disease, Munv deaths have occuned fumi this. ^ 
Mild forms of tJic disease may be enn*d by cari^fiil treatment, i 
but llie severer forms are almost iinarialdv fatal. j 

GLAN'VILLE, a name l>y wlii<*b the niost ancient i 
treatise on the laws and cu,st«nris of the realm of Eng- I 
'land is known. It is gcnrr.'illy supposed to be the work ! 
of Ranulpbns do Glniivillc, ^^ho was tin* chief jnsfiemry 
in tho reign of King Uciny IL, ninl ulio died at tin* siego 
of Aci*c in llbO, when In atlcndanec on Kidiard of the 
Lion heart; Imt the titles to some <'f the best manuscripts 
only set forth that it was written in his time. Earlier 
than this it cannot be, for mirnng the e>.eni)>linoatloiis 
of law-processes are some which b»ok place in court before 
tills Ihiiiulplnis (or Italpli'). lie d«Tlincs t'* lca\c these 
practical jniiuts for tlieoretieal discussions, for the most 
part, on account of the confusion in which law then was. 
Tho werk is in Latin. 

GLA'RUS. a canton of the Swiss c(>nfcderation, is 
hounded N. by St. Gall, VI, and S. 1 a’ tho Grisous, and 
W. by Scliwy<5 and Erl. ^'he gicatcst limglb is about 
32 miles, the gveatc.st breadth about 1C. The area is 
about 201) square miles, of which one-fifth is arable laud. 
It consists mainly of the great valley of lliu Liutli, wliich 
river crosses it. from south to iiortli, ami of the Se.rnftlml, 
•or valley of tho Sernft, which is an allhicnt of tho Linth. 
There are nlsii small valleys which open into the two prin¬ 
cipal ones. It is dividi’d on the south from the valley of 
the XTppcr Uhinc in tho Grisons by a chain of lofty Alps, 
an offset of which running northwards divides the wat(*rs 
■of the Linth f'oin those which How into the Jicuss thvougii 
the valleys of Uri and Scliwyz. To this otTset belongs the 
high and exten.sive gronp calh'd Gliirni>cli,0000 fc’ctabovo 
the sea and covered with perp<*tnal .«now, which extends 
into the canton of Glarus, and rears its head above the 
itown of tlint name. Glurns was foniierly chiefly a pastoral 
country, but it now has extensive manufactories of printed 
-cottons, muslins, silks, and iiapcr, and cxjiorts a large 
quantity of the green ebee.se e.alled Sebfibziger, for which 
the canton has long been celebrated. The jicculiur flavour, 
smeil, and appearance of this cheese arc said to be owing to 
the cows feeding on tho blue pansy or TrifoUnmmeJUotM 
carulea. It imports corn, wine, salt, and colonial pro¬ 
duce. The population of Glarus is :M,218, of whom 7000 
are Catholics, and the remainder nearly all Calvinists. 

The constitution is purely democratic. The govenunent 
is in the liands of the whole body of the male population 
above eighteen years of age, who meet usually on the first 
Sunday in May in a general assembly to appoint tho 


executive and to accept or reject biws proposed to them by 
the cantonal council. As early as the tifLli century tlio 
territory of Glarus belonged principally to the abbey of 
Seckingen on the niiine; but it fell in tho thirteenth 
century into the possession of the Ijouse of Austria. In 
1351 it w.is occupied by the troops of tlie eoufede'rated 
Swiss cantons, and soon afterwards joined the confederacy, 
its independence being consolidated by the memorable 
battle of Naetcis, in 13H8. After the Ucfurnmtioii it was 
the scat of caiiLimml religious wars, and in 1799 w.as 
the Ihe.atre of a contest hetw'ccen the Austrians and 
Uussiatis and the I'lencli. Thu histormn T.scht.di w'us a 
na ’vc of tliis canton. 

Gn.viius, llie capital of tho above canton, is a bustling 
and I’beerful town, in ft iiamiw p.art of the valley, on the 
left kaiik of the Linth. It cont.aius about 5000 inh.abit- 
•ants, and has inannfa<*torie.s of jiriiited cottons and wool¬ 
len chnh, some iron-works, and a number of milk. The 
p.'nisli eimreb, an old Gothic building, is used for the ser¬ 
vice of botii Kuman Catliolics and iVotcslaiits. Zwlngli 
wa.M for ten ye;ir.s pastor of Gbinis. The other remarkable 
hnihlings .arc the town-liou.se, the hospital, and tho free 
school. Glarus was almost entirely destroyed by fire in 
ISOI, hut with the help of the government, and contribn- 
lions from all diicctions it w.'w rajddly rebuilt in u regular 
and snbstaiiti.'il nmnner. 

GLAS'GOW. a city, parliamentary bnrgb, and port of 
Si'olhiud, in Die lower ward of l..anarksh]re, on the Clyde, 
wbicli divides it into two part.s, tho largest portion being 
on (lie norlii. It is the child city of Scotland us respects 
extent ami wealth, and is distinguished as one of tho tir&t 
pro\Im‘iul cities in the United Kingdom in point of popula- 
iioii, the following being the census figures for 1881 

Trfmdon,.3,81fl,4H3 

Invcrpuol, .552,508 

Glasgow,.. . . 510,81(1 

llinningli.im,. 400,774 

Manchester, ..341,41d 

The follow'ing figures show the increase in tho popula¬ 
tion of Glasgow since the commencement of the present 


century 





Year. 

ropnhition. 

IncrenKO 
in Ten 
y ears. 

Total In¬ 
crease per 
cent. Ill each 
Decennary. 

Average An¬ 
nual Tncroaso 
i^ct.in each 
Deccnimry- 

1801 

77,385 

1 ■ 

■ 


1811 

100,740 

23,364 

30T919 

8*0191 

1821 

147,04.3 

46,294 

45*9498 

4*5949 

1831 

202,426 

55,383 

37*6645 

8*7664 

1841 

255,650 

53,224 

26*2981 

2*6298 

1851 

329,096 

73,446 

28*7291 

2*8729 

18C1 

395,503 

60,407 

20*1786 

2*0178 

1871 

477,732 

82,229 

20*790 

2*0790 

1881 

610,816 

3.3,084 

6*9252 

•6925 


Tlie numbers for 1S8L include a population of about 
19,U0U resident tiicn in the territory which was added by 
statute at tlio Isl .Tuuuary, 1875; ns well as a trivial 
area, containing in all twenty-five electors, which was 
annexed by the Glasgow Municipal Act, 1878. 

There li.ns also been u very largo increase in the suburbs im- 
medifttely contiguous to tho city. In 1871 the population 
of these districts was only 101,930, while in 1881 it hud 
increased to 193,620. In 1871 the population of the city 
and suburbs was 593,554; in 1881 it had increased to 
704,436, or an increaso for the tun years of 100,882. 

Not only has Glasgow become one of the first pnivlnciol 
cities of tbu kingdom as regards population, but it may be 
said to combine the specialties of several large towns-^ 







GLASGOW. 


809 


GLASGOW. 


and to rcsomblo Liverpool in its Kliippinj:Ci Maucbostcr in 
jtH cotton tnntmfachiriiKf Newcastle in Its coal trade and 
iion 6lui»buildin", and Mcrtiiyr and Wolverhampton in its 
iron rurnaccs; while the industry and perseverance of its 
inhabitants have converted the shallow Clyde into a broad 
and deep waterway, suitable for tlio largest vessids. 

Although the situation of Glasgow a]>pcars ilat and 
monotonous as coin}>arcd with the romantic position of 
Kdiiiburgh, it is in reality v^u'y advantageously, and l<i a 
certain extent picturesquely sitoated on either bank of the 
Clyde; the southern districts of Gorbals, iluUhesoalowii, 
and Tradcston Is'aring the same relulion to the city tui 
Southw'afk does to Loudon. The northern portion is 
much steeper, and stretching away to the west, at a few 
inlics’distance, oi’e ranges of liiils forming a good background. 
Asa result of the incessant iudustrial uidivity, the city 
sufTm's from an at.mosplicrc almost always, <*ven in snuinn'r, 
tainted with smoke; and in the hottest niunlhs of theyem* 
a largo ntiinbcr of tiic eitixens migrate to tlie numerous 
marine villages on the Clyde, the ready access to which is 
a convenience that few places possess in s(i great a degi'ce, 

Glasgow is situated in 65“ 6o' N. lat., and 4“ W. 
Ion. it is 47j miles from Edinburgh, ami 406^ frenii 
London. The length of the city from cast to west is about 
6 iniles, and its average width about S miles. It is said 
that tlio Uoinans hud astatioii on tli(‘ site nowoccu))ied by 
llic cily; but it owes its origin to tbe small church or cell 
established here in the sixtli century by St. Kentigorn, 
or St. Iiluiigo (MiinclinX u eoiileinpoiary and friend of 
(Ndumbu. In 1175 Willimn the Lion giaiited to Joeeiine, 
who then lllled the see,a charter authoriTsiug iiiin “to have 
II burgh at Glasgow.” In 1190 the samo prelate ob- 


parallel to the river, and as they are generally crossed at 
right angles, Glasgow forms a very regularly built city; 
tljo majority of tin? streets aie very wide, and the houses 
and squares have an cl<‘gant uppcarauce. 'Flic houses are 
generally lofty and built of freestone, the floors of each 
tenement being very commonly occupied by separate 
familicH, entered by a common stair. Its public buildiuga 
are in general huiidsoino, and in most cases are so disposed 
as to be seen to the best advantage. The cathedral, 
dedicated to St. Kcntigern, stands on high ground on 
tlie novth~ea.st of the city, and is con.sidered the most perfect 
spcciinuii of Gothic ecclesiastical architecture remaining in 
Scotland, and is, with the exception of Kirkwall cathedral, 
the only Scottish structure of the kind h’ft miinjured at Iho 
time of the Uofunnatiun. It was cuintneuced in 1123 by 
! John Aciiaius,bishop of Glasgow; rebuilt in 1197,and com- 
j p!<*t<‘d about the middle of tin* fifti'ciilh century. Its length 
is 319 feet, ninl the height of tow'cr and .spire 225 feet. It 
was renovated and restored some years since by govcriiinRUt, 
and till* jirogre.ss of tin; restoration suggested to certain 
: citixeuK Die Impjiy idea of cmbellisliliig the noble building 
with iiiemuriul windows of slaiued glass by uieaus of indi¬ 
vidual gifts. The idea was tliiwn out in 185(5, and the 
task was eomjdeted in 1861. With the exception of the 
windows of the ch.'qiter-house and crypt, the whole were 
exeeutod at Du* rcyal manufactory at Munich, and form a 
coniieeled and eoiiseeutive scries. The choir is used as the 
]>lacc of worslil]!. The eliurelu*s of St. .Jolm, St. Georgi*, 
St. David, >St. Aiidrrw, Si. Knoeli, and most of the recently 
built Kstablislicd, Eree, Episcopalian, and other chui’ehcs, are 
also line buildings. 'J’herc arc upwards of 3U0 places of 
public w'(*rs)ii}) —the ehurelu'.H of the E.^tablii^iiinciit, of the 


taiued a chuiTer establislimg a fair. In 1450 James U. 

gr. uiitcd to IDshop'J'urnbull a idmrh'r erecting the eily into 
a burgh of regality. All Diis time tlic ehi/.eiis were Dio 
nn*rc vassals of the bishops, and the full power of ^•lecting tin; 
provost and other magistrates—wlileli liful pre>iiJUbly been 
exercised by the bishops—was by a charter of James HI., 
in 1470, confirmed to llishop Lalng and ids stieccssurs. 
In 1491 Glasgow was advanced to the dignity of an urch- 

hi. shopriu by a bull in favour of Dishu]) lilaekadder, who at 
the same time obtained from the king an extension of Die 


Eri*e Cliuie.h, ami of the United Preshyteriuns exhibiting 
pretty equ.il projmrtions, wiiile evi'ry other Ciirislian de¬ 
nomination is lejiresenled. The otli(*r public buildings 
which merit parlicnhir iiienliun an*— tin; I'uiversity lluild- 
ings, Merchants’ House, Post Otlici*. Anderson’s (’ollege, 
Ih-yul and Western lullnnarics, St. Andrew’s Public Hulls, 
Gity and County Ihiihlings, Koyal Exchange, Stuck 
Kxeli.'ingi*, Corn Exchange, the various banks and insur¬ 
ance ollice.s, Du* IVorurators’ Hall, Parochial lluildingR, 
Institution for the Deaf and Dumb, .4sylmn fm* the blind, 


lights ar.d privileges of the sec. It was not till after the j Uoyal Lniuitie Asylum at Gartnavel; >Soutli Prison, now 
Keformatiun tiiat Ghisgtiw was creali'd a royal burgh, by • court-hou‘'es; the Korth Prison, and a new prison at B.ar- 
u charter of tJharlcb I. in 1(530 ; but even then the right i linnie, to Die noi lli-east of the city. The Green of Glasgow 


of appointing the provo.st and magistrates W'us reserved 
lo tin; J’roteslant archblsliujis, and aftenvards that power 
was exercised by Die hurons wlio had obtained gifts of the 
temporalith'S. It wa.s only by u cbiuler of William and ' 
Mary that the city and council acquired Dm right to choose 
their own magistrates, and not tdl Dien e.iii Glasgow he 
said to have acquired an iinh'jieudeiit jioHtical existence, 
lly the Municipal Kefoim Act the citizens arc empowered 
to elect Die town councillors, of whom there niu three 


is a large paik, stretching along the north hank of the river, 
comprihing upw'ards of J3U acres, and being about 2 miles 
ill circunifereneo, with the Nclscjii coliunu, about 143 feet 
high, in its midst. Kelvingrove Park, situated on both 
sidi*s of the Kelvin, at Dio west-cud, was partly laid out 
by the late Sir Joscpb Paxton, and contains the City In¬ 
dustrial Museum, a handsome fountain erected in 1872 
ill memory of Lord Provost Stc^Yart, who promoted the 
introdnetion of the water supjdy from liOch Katrine. 


I'otunu’d by eacli of the sixteen wards into which the city 
is divided; one by the Merchant’s House, w'ho is dean of 
guild; and ouo by the Trades’ House, who Is deacou- 
couvener—thus making fifty in all, who constitute Iho town 
council, which ducts from its members a chief magistrate 
and ten bailies. I ho chief magistrale, whose otHcial title 
is lordj)rovo8l^ is jusDco of the peace for both the burgh 
and tho neighbouring counties. He bolds his oHico during 
three years, and is eligible for ro-electlun. Tho bailies 
exercise a jurisdiction in cases of crime and inisdemeaiiuurs 
(Committed within the burgh not touching the life of Die 
offender, and aro ex-officio justices of the peace for the 
county. The parliamentary burgh Tcturns throe members, 
one having been added by tho Keform Act of 1868. In 
tho mmber of electors in the parliamentary 
burgh was 70,667, and in tho municipal burgh, 88,718— 
14,692 of tlie latter being females. 

Most of the leading streets run from cast to west, 


Queen's Park, on the south of tho city, inclubiiig about 129 
acrc.s, is t'xqui^ilcly laid out, .and commands many splendid 
views. There is likewise the Alexandra Park, about 74- 
acres in extent, in Dk; n(>rtli-ea.sL of the city. 

Gla.sg«w contains equestrian statues of her Majesty, of 
the Prince Consort, of the Dnke of Wellington (all three 
executed by Jhiron Iklaroclictti), and of William HI. 'I’lieio 
arc also public statues of John Kiiox, Sir John Moore, 
Lord Clyde, Watt, Scott, Burns, Campbell, Living¬ 
stone, Peel, Lumsden, Oswald, Pitt, IWi'-sKor Grahnni, 
Graham Gilbert, and Norman Macleud. lu 1883 the 
foundation stone was laid in George Square of new inimi- 
cipnl buildings, wiiich will cost £250,000 and cover an 
area of 666 square yards. The site was formerly covered 
with business jireniises, ni>d in acquiring the gx'ound tho 
corporation cx]tcnded about £172,600. The principal 
frontage, on tho east side of George Square, will have h 
general elevation of 76 feet, with cu}K>lLi, to a height of 
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125 feet, crowning the loftier part of the edifice; the style 
la Itulian Ilenuiesancc, with iioblo windows of Venetian 
clmmcter set between conpled Corinthian columns, and 
with square turrets and cupolas. Tho building will con¬ 
tain a grand banqueting ball, council ciianibcr, town 
clerk’a nfliccs, and those of (he city chamberlain, and 
of tho dtipartincnts of linance, lands, gas, w'aler, and 
publi(5 works. 

The city is admirably lighted and paved, nnd a system 
of street tramways was introduced hi 1874. FornuTly the 
inhabitants were dependent on the Clyde for their water 
supply, but they now obtain it from the purer sourco of 
Loch Katrine, from whieh it is conveyed by costly works 
through tho intervening 85 miles of rugged country. 
Tho works, wliicli cost j£P 30,00(I, were opened by Her 
Majesty in 18511. Thu daily supply from that source is 
above 80,000,000 gallons of the tinest water in the world, 
and a furtbeT supply of about 4,000,000 gallons is obtained 
by gravitation fmin the hills to (he south of tin; city. It 
is in contemplation to undertake the construction of a 
second aqueduct and storage reservoir, by means of which 
the supply will be nearly doubled. 

The city of Glasgow set a good example in providing 
better homes for tlie humbler elasses. Fonnerly a large 
number of the population were crowded togetlier in pent-np 
closes of about 13 and 4 feet wide, wiH» liugc tenements 
of three and four storeys rising on each side, and rnn- 
ning backwards to tbo extent of 250 feet, in some 
cases even to 280 feet, so th.at neither the h'ght nor tho 
air of heaven could freely yjcnetrate. A large jawtUin of 
the dwellings were dark, disiiml, unwliolcsome, and devoid 
of comfort and family accommodation, and when fcAor or 
contagious disease broke nut the results were often appall¬ 
ing. To remedy this state of things measures were adopted 
by the corporation, and an Act of Parliament, now widely 
known ns the Glasgow Iinprovcmcnl A(;t, was obtained 
fur a bold and eom]n’chunsivc scheme. Vndcr its operation 
whole streets of unvvliolesomc houses have iieen swept away 
in order to obtain breathing spaces, and broad spacious 
streets have been formed in their stead, about 100,000 
square yards of ground having thus been added to the 
street Burf.aec of tho city. From 18(57 t«» 1H81 jil)(>ut 
jC 1,700,000 had been expemied in the jjiirehase of property, 
and about 42,000 dwellings, givijig aerommodation for 
210,000 persons, have been provided by piivah; enter])rise 
Avithin the municipality; while within a radius of half a 
mile of the city there has been ]>rovuh‘d acrximinodation 
for another 100,000 persons. The city improvoniciit 
trustees made provision fur the displaced householders b}' 
laying out for building, on a liberal and airy plan, two 
suburban estates, whieh were almost immediately covered 
by improved modern dwellings. They also ereeled, under 
the terms of tho Improvement Act, two tenements of model 
houses in Drygate, nnd seven loriging-honses in difFercnt 
situations for the accommodation of tin: humbler class of 
artisans, 'j'he efiect of these changes on tlie liealth of tbo 
inhabitants, and more particularly on that of the cbilJien, 
has been very striking. 

There arc seven bridges ov<t the Clyde, Two arc of 
granite, GO feet wide, and of light and elegant appearance, 
the lowest, or Glasgow bridge, having been designed by 
Telford; a third is an elegnnt structure of iron and granite; 
two aro suspension bridges, of a single span, for foot 
passengers; and the river is also crossed by two iron 
railway bridges. Below the bridges thero are numerous 
steam ferry boats plying at all liours, and n frequent 
service of passenger steamers at low fares from one ex¬ 
tremity of the liarbour to the other has been provided by 
the harbour authorities. 

Until 1776 the Clyde was only navigable by vesseds of 
very small burden, but sinco that time nboA’o Xfi.OOOfOOO 
have been expended in its improvement. Tlic river has 


been embanked, tho bed deepened, and the numerous sand¬ 
banks and otiicr obstructions to tho navigation have been 
removed. There are now A'ery extensive and massive quays 
—extending dow'iiwards from Victoria Bridge on each bank 
to a dislanee of nearly 2 miles, and vessels drawing 23 fwt 
of water can come up to tlio city. Sixty yenrs ago its 
depth under favourablo circnmstancGS was five feet. The 
quay on the north bank was fomerlyjbut tho whole harbour 
now is, denominated the Broomiclaw. Two important 
docks, the “ Kiug.slon ” and the “ Queen’s,'* have been added 
to lh(5 eqmpments of the navigation—the former having a 
water space of 5^ acres and tho latter of 83^ aci’es. Both 
ai‘c situated within tho city boundaries, and the latter 
was opened in 1877. Another dock has subsequently 
been commenced on the south side of tho river, just 
opposite the Queen’s dock, hy which the h.'U'bour accommoda¬ 
tion will be greatly inc)*eabcd. 

Gl.’isgow w connected with tJic Atlantic by the river 
Clyde, and coramnnicJitcs with the Gonnan Ocean by means 
of the Forth and Clyde Canal. Prior to the Union in 
1707 its commerce was limited to France and Holland, 
nnd consisted principally in the tmring and exportation of 
Bulmon; but after that it entered so isxtensively into the 
trade with Virginia and Maryland, that before tho eom- 
mcucement of tiic American War in 1776, which suspended 
the tobacco trade, tho annual imports of that article into 
the Clyde amounted to about half tho entire quantity con¬ 
sumed in Great Britain. In recent years tbo trade with 
tliu United States and the West indies, and the timber 
trade with North America, have been carried on upon a 
v<*ry large? scale. 

The develojjincnt of the commerce of Glasgow has pro¬ 
bably been more rapid than that of any other port in the 
United Kingdom. In 1(550 tho customs duties (imposed 
equally on cxjiorted nnd Importi'd goods) amounted to 
i^554, which was, in fact, a largo sum, cuiisideriiig that at 
that time no larger vessels could come up to the Hroomic- 
law than those carrying from 3 to C tons. Port-Glasgow 
was constituted tho head port of the Clyde towards tlie 
year 1700, Glasgow and Greenock being deputy or sub¬ 
ports thereof till 1812, when cacli was declared indcjiendent. 
A great change has taken place since that date, as Glasgow 
lias for nnuiy years been the jiort of greatest importance, 
Greenock iiext^ and Port-Glasgow tho least. Ultimately, 
Porl-Glasgow was, in 1876, disc-ontiimcd as a separate 
enstoms port, its business being transferred to Greenock. 
Tiie trade of Glasgow was greatly cramped prior to 1817, 
tho emstoms requiidng duties to bo paid immediately on 
niTival. In that year ibc privih'ge was first conceded to 
Glasgow of scenring goods in warchonso under bond, which 
had a most important efiect both on the trade of the port 
and on tho customs revenue. Tho latter increased from 
£11,428 in 1820 to X88l,U00 in 1883. It has often 
exceeded X1,000,000 sterling, and tho smaller amount in 
late years arises solely from the abolition of the duties on 
sugar and other articles. 

Tlie number of vessels registered as belonging to Glas- 


gow in 1884 Avas— 

VcBsels. 

Tons. 

Sailing, . • . » 

, . 607 

411,418 

Steam, • • . • 

• . 772 ... 

668,261 


1,879 

979,664 


The entries in 1883 were 8261 (2,637,437 tons), and tho 
clearances 0345 (2,906,396 tons). 

At Glasgow Watt began his improvements on tho steam 
engine, and tlienco the Comet —projected by Honry Bell, 
of Helensburgh—tho first vessel in Europe successfully 
propelled by steam, was launched in 1812. Steamers now 
run regularly to Belfast, Bristol, Campbeltown, Cork, 
Dublin, Jnvcmcas, Islay, Liverpool, Londonderry, Oban, 
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‘Stornoway, Swansea, Waterford, and many ports of the an avcra^ breadth of 30(J feet, Tho principal front faces 
continents of Europe, Atnerica, Africa, and Austrulia. th« south, and consists of a centre and two wings, ter- 
Glasgow has a Chamber of Commerce, Merchants’ House, minatiiig in slightly projecting hanks. The tower, when 
Trades* House, West India Association, and nuinejoua other completed, will rise to a beiglit of 300 feet, or a fourth 
public commercial bodies. It is also tho headquarters of higher tliaii tlie old caihe<lrnl spire. Tho Hunterian 
the Royal Northern and Clyde Yacht Clubs, and of various Museum, fonnerly situated beiiind the old college in the 
rowing and bowling clubs, as well as for football, now High Street, forms 2 >art of tho new buildings. I'lm 
become an institution. grounds around tho university liavc been bcautihdly laid 

Tho manufacture of linens, cambrieji,&c., was first intro- out. About £500,000 have already been spent on the 
dticcd into Glasgow about 1725, the power-loom in 1703; buil<iingB, including £45,000 presented by the Marquis of 
-and at the present time the establishments for w’eaving and Bute for the erection of lb« iJnto Hal), Of these fniids 
spinning cotton arc numerous. The nmuufactnrn of iron £30,000 wei’e devoted to the erection of a public hospital; 
Sms beepmo annually of greater extent; and from tlie so tl»at there is now required to complete the edifice only 
peculiarly advantageous position of tlie town in a mineral- a portion of the great cetitral tower and the west side of the 
<jgicnl point of view (abundance of coal and ironstone being | w<'st quadrangle, involving an outlay of probably £60,000, 
found in the immediate iicighhourliood), it has become tlie j Under the Scotch Reform Act of 1868 the university 
centre of an iron district. Iron and steel shipbuilding is ! unites with that of Aiierdeeu to return one member to 
carried on to such an extent that the vnluo of the steamers Parliament. 

and sailing ships launched on tlie Clyde aimuaJIy has been And<‘r«on’s College, which lias lately been grcatlycniarged, 

estimated at over £4,000,000; and inaclilnery of all was founded by Professor John Anderson in 170,0, and 
kinds—especially stcam-<'ngines—is produced in very large endowed by him with a library, innscum, and pliUosojiliical 
quantities. 7’bere are also extt'nsivc woollen, silk, glass, apparatus. It was incorporated the following year, and 
]»«)ttery, and chemical manufactories in various parts of placed under tnistees. The original object of the founder 
the city and neighbourhood. Glasgow was early dls- I was to provide for the more po[)ular diffusion of scientific 
tingnislu'd for superior letlerpre.ss printing. It bus now I knowledge by means of l<*eturcs, chiefly upon natural 
about twenty newspapers, six of wliieli are publisJicd i jihilosojihy and clieinistry, and lh<! institution has been 
daily—tbr(‘e of them being issued in the evening; and it productive of the Imppiest results. In recent years the 
is the centre of a very extensive system of railways, wbicli ' trustees bav<5 added a liigluT class of education, and tlie 
radiate in every direction. i institution now includes an eminent medical sebool with 

The University of Glasgow was founded by a bull of ' nine professorships and .six Icdiireships, Students attend- 
pope Niebohis V., granted in 1150. In 1572 it aequirnd 1 ing the lectures are received by all tlie roy.al colleges 
some cbnrcb jiropcrty, and in 1577 J.ames VI. made further i and llecnsing boards of tlio United JCingilom. The High 
additions to the endowments, and granted a cjiartcr which Sclmol. formerly ealb-d the graininar-scbool of Glasgow, is 
is the foundation of its prcsi'iit constitution. Tlio officers of remote anti(|uily, linving been foniuled in the twelfth 
of the university consist of a chaneellor, vice-chancellor, eeiitniT, and conlinued uii uninterrupted career as an ex¬ 
lord rector, dean of faeulfics, nud principal. It is well i elnsively classical Kuminary till 1831, when other branches 
endowed, the annual income b(‘ing about £2lhtlffih 'I'weuty- of education were introduced. It Is now under the manage- 
bcven professorships are att.aclicd to it, and the number of ment of the Seboid Board of Glasgow. There are two 
matriculated students now averages above 2001). They normal schools or training colleges for teachers (liclonging 
reside outside the college walls. The session begins on the respectively to the Established and Free ebnvebes), an 
first Tuesday in No\ ember, and ends on the Jst of Mny. The athcnrcuni, and numerous private seniinaries of education, 
medical school opens a week sooner and elosi's early in Ajnil. i The benevolent institutions of Glasgow include two iiiCrm- 
'Pliere is u sunuuer session of the medical classes from the ! aries, a lunatic asylum, blind asylum, eye infirmary, deaf 
beginning of Mny till the end of July. Tliore are several , and dumb iustitntion, Magdalene institurion, lying-in lios- 
vi*ry alunble foundation exhibitions and scliolai’sliips, and ; pital, dispensaries for various separate diseases, Hutcheson’s 
a great many bursaries, the total annual value of w'hich b \ Imspital, poorsbouscs, refuges, reformatories, and numerous 
£6500. The library was founded in tlie fifteentli century, ! societies for edueational and {ihilaiitbropic purposes, 
and contains an extensive and \uluable collection of books | Glasgow is pre-eminently a self-supporting city, and 
.and MSS. for the use of students and memhers of the general j owes none of its progress—not even in connection with 
council. In July, 1781, (he university acquired a Bjdendid j the enonnons outl.ay upon llie river and liarbonr—to any 
collection of coins, medals, pictures, and anatomical ^ assistance from government, either imperial or municipal, 
priqiarations, by tho bequest of l>r. William Hunter. Curiously enough, although the city lias long carried certain 
An observatory, a botanical garden, and a medical armorial bearings, Us proper anus were only autlioritatively 
hospital are also eouiiee.tcd with the university, which j assigned iu 1866, when the I^yon King of Arms, by a patent 
bos long maintnined tlio position of one of tho first ] dated 25th October, placed the aueiont tree upon the fhield^ 
medical schools in Europe. The university and college and gave a hnlf-longlb figure of St. Kentlgern aa the c/wf, 
buildings were for upwai^s of four centuries situated on with the addition of supporters. 

the CMt side of the High Street, nud fomod several Tlie climate is moist, and notwithstanding the great 
quadrangles. The overcrowded state of that quarter of improvements wo have referred to in tho dwellings of tin; 
the city compelled the authorities to endeavour to remove working classes, the rate of mortality i.s still somewhat high, 
the institution to a more buitahlo locality, and with tho OI»ASSIsabeautifullytrnn8parentHubstauce.,cxtr«'inely 
promise of a parliamentary grant and large imblic subscrip- brittle, and breaking with a conchoidal fracture. From its 
tiona they secured a site at Gilmorchiil, a beautiful sloping ' fusibility it is easily moulded or blown into a great variety 
stretch of ground adjoining the Kelvingrove. Uark. On 8lh of (onus, and it cau be dmwu out into thin threads which 
October, 1868, the foundation stone of tbo new buildings resemble silk, arc extremely Ilexible and tenacious, and ran 
was laid by tbo Prince of Wales, and with tbo oxceplion bo woven into clnlb. It can be made mneh less brittle 
of tlio tower and some minor parts, the buildings were by immersing the vessel while red hot in a bath of paraffin 
completed in the short space of three years, Oeeiipyiiig oil; Ibis constitutes tlio “unbreakable” glass. A tumbler 
u space of nearly 6 acres on tho Burnmit of the hill, the tn^ated in this way can be dropped on tbo fioor without 
buildings, which were designed in tbo Gothic stylo by Sir breaking. Great care is neecs^aiy in nnnealing gloss; 
O. Gilbert Scott, have a most imposing appearance. They mucli time is given to this, and tlio cooling is rendered 
form a large oblong rectangular pile 534 feet long, with extremely giailual. ll’hen a drop of melting glass is 
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dropped into cold water a pear-shaped globule 5« pro¬ 
duced with a long tltin tail. The solid end will bear ii 
cuunlderablo blow, but i£ the end of the (ail be nicked oiT 
tliu globule flies to dust. These are called lUipert’s drops. 

Glass is soluble in alkalies. The silicates of potassium 
jind sodium, under the name of soluble glass, are large 
urtiulcH of commerce, and are used in making arlllicial 
stone, in washing the walls of houses, for prcser\iiig tlio 
htonc, in making cements, and in stereochroniy and fresco 
painting. Glass is cosily coloured or “staiiu jl ” by melt¬ 
ing metallic oxides with it. The iiiby colour is produced 
by gold, blue is obtained l>y cobalt, green ])y inm, and 
yellow by uranium. Glass can be erystalliziul by slow 
cooling. It is easily soluble in hydrotluoric acid. 

The following table shows the percentage proportions of 
the chief c<»inponents of the ordinary varietioh of gl.ass:— 


(3rnwii. Flint. Plate, l^ottlc. Cryatal. 
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nnt, and so fatniliarly knowu to all, that il. is unnecessary 
to speak of theiiu The indueiico which this sulistanee has 
had on the progress of science is very reinarkubh*. It is 
chiefly tlirough its aid that astronomy has attained a per¬ 
fection so wonderful; by meun.s of it rdso nat^rail^(s h:iv(> 
hcou enabled to study under the inicroscope Innumerable 
jdicnomcna which would otlierwiso have remainc<l utterly 
unknown. Of equal if not greater imporlaiieo is the use 
made of it by the clieinist in his experimental operations; 
to it is chiefly owing the present advanced stale of his 
M.‘ieiiee, whieli has been so fruitful iu marvellous applica¬ 
tions in tlic industrial arts. 

The origin of glass is uncertain; It dates from a high 
antiquity. Tlie Egyptians, who made chemistry llieir 
study, wci*c acquainted with it f>(lOU or years ago. 
The earliest known representation of glass blowing is 
in a tonih of the iiftli dynasty at Sakic.ara. Gla.ss 
vases, if wo may trust to the reprosentaliinis in tlic 
Tiioban })aiiitings, arc frequently shown to have been use<l 
for holding wine, as early ns the Exodus, alxjnt 1490 
M'urs before the Christian era. There is in tlic llrhi.sh 
^luHoum u perfect and beautiful goblet excavated by Mr. 
l.i)yavd from among the ruins of Eiiieveh. Jt lia.s a name 
engraved upon it, and from the characters employed and 
the locality in which it was fonnd, it is believed to be of 
a date about seven centuries before CJirist, and is probably 
the oldest piece of glass of large dimensions in exi.stcncc. 
The glass of Egypt was generally opaque, rarely transparent, 
and always colouH-d, the articles made of it being of small 
aizn. Specimens exist of tin's glass bciOring the name of 
the Egyptian Queen Hatshepu, of the eighteenth dynasty, 
1445 B.C.; and vases of blue glass, with wavy lines, and 
in many other colours, have been discovered in Egyjit. After 
the Egyptians, the people of antiquity most renowned fur 
glass were the Ehmulcmns, who Indeed were the legendary 
inventors of it. The gloss-making art in Italy does not 
date earlier than the comnuMn’ement of the Roman Empire, 
importations from Sidon and Alexandria having previously 
supplied the want of native manufacture. As early as 
58 B.c. the theatre of Scanrns bad been d<‘rorated with 
mirrors or glass plafos, disposed on tlio walls. Glass 
nteusils have been found among the ruins of Herculaneum, 
and there is plenty of ancient glass in the Naples museuiri, 
And a sheet of glass still exists in a window frame at 
Pompeii. Only a little over a century ago the great baths 
of I'ompeii had all their ancient windows complete, os 


Dutens tcslincs in 1778. The best account of “ Glass ia 
the Ancient World” is that by Mrs. Wallace Dunlop, which 
is exhauMlivc and profoundly interesting (London, 1888). 

Early in the thirteenth century the Venetians culti¬ 
vated the art, and from them it extended into Germany 
and Emnce. Lede asserts that glass was first intro- 
dne.ed into Englainl in the year 074. Owing to the abb 
efTorls of Dr. Salviali, Venice has again become famous 
for the manufacture of beautiful glass; so great Is the 
niunipulatlvc skill of the Venutian workman, tlint instead 
of using cutting iiistnimoiits as in England, he models his 
article entirely while the glass is iu a state of fusion, and 
bus nothing more to do with it when it lias coobd. Ho 
never puts the colour on afh'rwards, but mixes it in tins 
liquid paste; and he has to efiuiplcte the most elaborate 
articles in a f«!w minutes—every .seeond being valuable, as 
the glass would become brittle if ulluw'cd to cool rapidly, 
and if kept too long out of the ammaling oven. 

The <MvIi(*st manufacture of flint-glass iu England was 
begun in Ib.bT, nml that of plat(;-glasH in 1073. The 
niamifiwlurc was encunihered with an oxeise duty for more 
lliiiu a century. Tlio primupal .seat of the manufacture 
is at Neweastle-upon-Tyiie, iSliicld.s, Stourbridge, Liver- 
]Miol, St. Ih'len’s, Hrislol, W.'nrjngton, llirmingham, b’eds, 
Glasg<fw, and London, The art of glass-making was 
iiilrocluccd into Scotland in the reign of James VI. An 
exclusi\e riglit to nmnufnelure il for the Sjiaee of thirty-one 
years was granted Ui Lord George Ilay iu KllH, The first 
immufaelury was carried on in a very rude fashion nt 
Wemyss, in I’lfe. Regular works wer<! aflerwtirds o.stnb- 
lislied in Scotland nt various jiarts ui tiie kingdom, at 
Riestonpans, Leith, and Dumbarton. The manufacturo 
of crystal ware and of boUb's is now carried on in Glasgow. 
Theie arc several kinds of glass manufactured, of which 
plate, crown, flint, and bottle glass arc the most important. 

is usually cast. It requires forty hotirti" 
cxjMJsuro to the full heat of the furnace to reduce the 
inatevials to tlio proper state of fusion and vitrification. 
Wlieii this is ai'eomplishcd the glass is transferred from 
tlic melting-pot to a large vessel cidled a cnvetic^ and 
frtun tins to a cabling-table, where it is distributed by 
means of a roller over llie whole surfa<‘e of tlio table; bars 
of metal hcdiig placed at each side along its entire length 
and acro.ss tlio bottom, in order to prevent the glass from 
running upon tlie floor. The casting of laige ])]atcs of 
glass is one of the most b(‘autiful proe/^s.ses in Iho arts; 
tile large mass of melted glass, rendered in a high degree 
luminous by heat, cxliibils changing colours in the sheet 
after the roller Ims been passed over it. 

When annealed, which all glass I'eijtiircs to bo IxTore 
nsing fwe Annicamxo], the ]»lales of glass ai*c ground 
first with powdered flints, tlaai with emery powder, and finally 
polished with oxide of iron laid upon woollen pads. Twa 
plates are ground together, one upon the other, the upper 
plate being attached to an iron arm, driven by steam, and 
which gives nn eccentric rotary motion resembling that of 
the human arm. Tlate-gluss is silvered for looking-glasses 
with an amalgam of mercury and tinfoil A more perfect 
mirror can be obtained by coating the plate with metallic 
silviT dcjiositcd from solution by glueose or some other 
reducing agent. Elate-glass in its tuipolibhed state, somo- 
times with dcbigiis impu’sscd upon its surface from the 
iuhlo on which it lias been poured, is now largely used for 
sky-lights and other purposes where light is required witli- 
out traqsparency. Renutiful designs are also traced upon 
the plate-glass by coating it with wax, and tracing the 
pattern on the w’ax. The design is then “bitten” in by 
hydrofluoric acid, either in solution or as gas. The pattern 
is cionr wium the solution, ia need and opaque when the gas 
is employed. 

To describe completely the imjdcments employed, and 
the steps taken in glass-working, would demand morfr- 
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P]»nco tlmn can be aiTonlcd lor it here, fiforeover 
blowing is exccodiiigly difBeult to describe; tho various 
>csscl8 made appear to grow under tlio dextrous hands 
of a skilful workman, and a spectator com(‘B away with 
a very indefimte idea of liow tlie work is doni*. Siifliee 
it to say, that crown-dhsn is made by blowing, in 
tlio Xorm of circular plates of 60 to OO inches diameter. 
A quantity of glass in tho pasty state is collected upon 
llie end of a hollow iron tufie; and tliis glass is thtm 
converted, by blowing througli the tube, into a hollow 
globe of llie requisite substance. Tliis gbibe is transferred 
to the end of a rod, and after several rebealings it is 
twirled‘round by the wuikman somewhat in tiio manner 
that a mop is twirled to drive off the moisture; with this 
twirling tlie softened material is contiunally driven off from 
the centre by the centrifugal force, until at length the 
>Y]iulti substance is convcrt«Hl into a flat disc of circular 
torui, exce])t at the centre, where it Is attached to tlic rrid, 
which leaves u lump of glass known as the ‘*puuty mark." 

An im|)ruveinent on this method is now a good deal 
adopted for making sheet-glass or patent plate. Instead 
of a globe the glass is blown into an even eylinder; ibis is 
cut with a diamond and laid on a flat iroti hod l»'at<*d to 
the softening temperature of the glass; the sides of the. 
evlindcT are tims opened out and a flat, thin shed is formed. 
Crown-glass has a specific gravity of 2*187, and contains 
potassium and c:ilciuiti silieiitcs. The composition is 
2(K.,()aSi()a') + 3(Cai.03Si().j), 

was originully made of euhsined flint as tlu5 
silieions ingredient, for whieh flno white saiul is now sub¬ 
stituted. Wltenovcr the glass appears tine, and is freed 
from its air-htibbles, whieli it usually is hi about thirty-.si.x 
liours, it is ready for working. It Is a silleale of potas¬ 
sium and lead, and requires very pure matfrialrt, A coin- 
inou mixture is quartz sand 100 ]>arl8, iiearl-asli 60, o.\ide 
of lead 100,bonix3,ar8euic 0*16, peroxide of manganese ()*2. 
It has a specific gi'avity of 3*6, and eontains 
-j-o^PbgO'iijiOjj'). Faraday made a flint-gla.ss of specific 
giavity 6*44, which contained boric acitl. 

liolile-yla»» is inferior in quality, the alkali einjdoyed 
bring the cheapeat that can be j>rocutvd, with tlic addition 
of a lai'ge ])urlioa of lime to ussi.st fusion. Uotlle-glass is 
fashioned by blowing into hollow moulds. This ghiss 
1ms a specific gravity of ‘2*73*2. It. is veiy infusible, 
and cun&ists of silicates of calcium and aluminium, 
3(CttaOHSiOa)-f-AC^O;,SiO„. It also contains iron, to 
which the green eolour is due. 

Crustal (flails is a silicate of potassium and lead. It is 
trau&pureut and colourh'ss, and used in the construction of 
lenses. It contains 2(Ka04Si0a)-J-3(l*b./)lSi()a). The 
ghws used for the manufacture of artificial gems has 
more lead; it contains Ky0'2Si0.j-}-3(Fhj0‘2Si0:;). Fnamel 
glass is a similar compound, but rendered opaque by stannic 
oxide. 

All tboso varieties are mixtures of silicates of poLissium 
and sodium with insoluble silicates of calcium, baiium, mau- 
gancse, or lead. The mixtures are fused together at a high 
temperature in specially constructed earthen pots. Tlie 
glass-house in which the processes of melting and blow¬ 
ing arc performed is usually built in tlie form of a trun¬ 
cated cone, open at tho top, of CO or 80 feet in height, 
and 40 or 60 feet in diameter at the base. In the centre 
of the interior is placed the melting furnace, wliich is 
also circular, capable of liolding from fivo to ten glass 
pots or cnie.iblcs for fusing tho materials. The grate 
of tlie fumaco is nearly on a level with tlio floor of the 
glass-house, and tho ashpit or cave is a subterraneous 
passage extending from each side of the furnace to the 
exterior of the building. Improved furnaces on a sys¬ 
tem invented by Siemens are now largely employed, in 
which there is substituted for the several pots one tank 
divided so that as tho batch or ingredients rcucli the 


different stages of fluidity the molting mass passes info 
compartments kept at suitable tcinperuturcs. These fur¬ 
naces are heated by gas from a producer on the Siemens 
regenerative principle. A very high and easily regulated 
toinp(*ratnrn is obtained, combined willi great cleanliness, 
a most important advantage in working glass. 1’bese fur¬ 
naces aie ]iiuch used in the manufacture of p}atc-glub.s. 

The preparation of the melting pots i.s one of tho 
most essential particulars in tliis manufacture. I'Iscse 
vessels are eumj»o.sed of clay, which recjinro.B to ho ns 
free as possible from lime and uxm. 'i'lie nidglibour- 
hooi! of Stourbridge affords the most esteemed variety 
of this raw malerial. Tlio clay is mixed with varying 
piojiorlions of the grouiul reniaiiis of the old pots, and 
the tempering or pievlous jirejiaration of tlie mixture 
i icqiiircs great attention, lly careful kneading tho inasn 
j is rcndcri'tl very frci* fnnn yiartieles of air. The bottom of 
, the pf)t is first moulded on a hoard, and when this part is 
! fiiiislicd the hides uic llu'ii built up, an njsM'ation which 
is done, slowly and by well-united layers. The pots used 
, for bottle, crown, and jdate glass Jiavc tho form of on 
I inverted truncated cone. Those, fur (lint-gbuss are hooded 
, or cov(‘rcd at the lop. The great amount of labour bo- 
j stowed on tli<*sc pots makes tlH*m veiy expensive, their 
value being from XC to XIO each. They are annealed 
licfore they are ''cinoved to the main furnace, and the 
kilter operation involves a great deal of labour and atten- 
j lion. The ojicning by whicii the pots are introduced into 
j the furnace i.s eluhed with a dour built of ilre-brick, and 
I covered with fhe-el,iy to prevent the chcupe of heat. 'I'lie 
ots (iiled uitb tin ared i als c1o.scd 

j by a hoi hcsb<»e-hliJi])ed piece of baked fire-clay, and the heat 
i.s raised gradually and increased for ton or twelve hours. 
Tho melted material throws up a scum, which w removed, 
and wliat remains is called the incUtl^ wliich is ready for 
the operation of the workman,technically called journey. 

GLASS INCLOSURES occur in many minerals, iu 
vitreous rocks. 'J’hey are portions of the original magma, 
cuuglit up in tho mineral when crystallizing out; they vary 
greatly in shape, but sometimes assume definite crystallo- 
♦ gnipliie, forms, and frequeiitlv contain a fixed bubble. 

GLASS PAINTING. The art of colouring glass has 
been cmplfiyial for ornamental yiuiqjoscs from very early 
times, but it is during the Clirisliau era that, used iu con- 
jn.nction with Gothic architecture iu tho decoration of 
ecclesiustical buildings, it lias attained its greatest perfec¬ 
tion. Ith efl'cet iu lemperiug and richly colouring the light 
as the latter entered througli llie graved windows, rendered 
it peculiarly adapted for filling up and relieving the rich 
tracery of mcdiajval architecture. There are four methods 
employed for producing the glass to bo used in painted 
windows. In the first tho colouring material, whieli is 
generally some metallic oxide, is mixed with tho other 
ingredients of the glass before they are placed in the fur¬ 
nace, so as to produce a transpu'ont glass of the same tint 
throughout. 'I'liis is luilled “pot in(‘tal.” Tho second 
method is that in whieli only a thin film of pot metal is 
attached to the surface of clear colourless glass. This 
coated glass is known as “flashed glass.” In tho third 
metbod suitable colours are laid on in the form of p.aint, 
and then biinit in so us to leave a stain. In the fourth 
and last method opaque or semi-opaque enamel colours are 
attached by lieat. A pee-uliar riebuess, wliich is ohsiTvable 
iu ancient glass, has been discovered to be merely owing 
to the action of tho weather pitting tho surface with minute 
pores, and so decn^asing the glare of tho glass; but there 
arc now several ways of producing tlio nsnlt artificially, 
one of which is to scatter sand over the surface while ifc 
is soft and uncolourcd. The habit in tho early times of 
Christianity of rousing devotion and conveying teaching to 
the ignorant by moans of pictures found a valuable lud in 
the bright and ImTliaut paintings rendered possible by the 
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<irt rif glass pnmling, and artists employed themselves in por- 
liayiiig sjiiiita and drawing scriptural pictures in mosaics, in 
wli H’h the glass,prepared by the methods previously descrihed, 
united by lend, combined to produce a beautiful efiect. 

Cliurch windows have been decorated in tins way ns 
far back as the ninth, or according to some aiilhurities, ns 
early as tho fifth century. Tlie most fiourisliing jjoriod of 
the art is generally considered to havu extended from the 
thirteenth to tho fifteenth century; after tinit a decline 
set in, which nltimately reached sncl) a point that not only 
did tho artistic power of executijig works of this nature 
seem to die out, but most of the processes themselves were 
lost, and it was only at tho beginning of tbo present 
century that by the aid of cliomical knowledge and iniero- 
scopic examination glass painting revived. Though im¬ 
provements in staining glass have enabled large and ctfcctivo 
paintings to he made in one piece, yet the ancient mosaic 
form is still generally used. Each window consists of a 
number of pieces of diffbrcnlly cedoured glass, united by 
grooved lead, a dark brown pigment Is'ing cm]»loyi;d to 
define the more delicate and minute details. To ))i*odue44 
tho effect of the design various shades of glass are laid on 
tho original drawing, ami cut bit by hit to the re(iuii*eil 
size, after wliich details of features, ilrupery folds, are 
marked; these are then burnt in in a kiln. The pieces 
arc then fitlesd into their lend frame, and the nhole pictnro 
rendered firm and w^ater-light by a kind of cement pourctl 
over tho surface. Modern d«*sigus are still chiefly founded 
on those produced by the artists of tlio middle ages, of 
which very often they are lllllo more than servile copies. 
It 15 customary to divklc tiic works of these oi iginals, espe¬ 
cially with regard to England, into several epochs, accord¬ 
ing to the peculiarities tlnit geiuTalh’ characlerizo them. 

The first is the Early English, cfunuiencing approxi¬ 
mately towards the close of the twelfth and e.xtcnding io 
tljo end of tho thirteenth century. 'I’he windows of this 
period arc characterized by extreme simplieity uml even 
<5nnlencss of design; but these defects, ns such, when 
carried to extremes, nro counterbalanced liy the great 
richness of general effect, and an apparently intuitive 
appreciation of the rules which affect and govern a pleasing 
})armuiiy <»f colour. 

By slow degrees the stylo hecamc merged into what is 
known as the Decorated or second pointed jierind, winch is 
'Considered to close about the end of the fourteenth century. 
This epoeh appears in mediaval art to he tluj cnlmiuat- 
ing point in architecture, stained glass, and ilhmiinntion, 
beyond which (he most aspiring ambition could not hope 
to pass. The windows now begin to be divided by inul- 
lions, and as tlie years went on, the mullions, by interlacing 
curvtjs, formed smaller openings in fbe upper part of tbe 
window, called tracery. An increase in tlio power of 
exjui'ssion by painting also led to tJie cutting of the glass 
in larger pioc4*s, and this, of course, iinplij’s a more sparing 
use of tlic lead-grooves, and a ettrrcspondlng increase of 
lightness. 

The third period, called tho Pcrpendieukir or third 
pointed, followed, and with it the deeliiitt that was to end 
in tho almost total destruction of tho art eomnienccd. 
Arising, no doubt, from an imnrst desire of tlie artists of 
this period to outstrip those of preceding times, biiliiant 
and gorgeons colours w'cro discarded, and the ])ictnreH pre¬ 
sented little positive colour, cxcejit in the backgrounds to 
figures or subjects; for tho magnificent canopies of tlio 
Decorated period elaborate and gtmcrally painfully top- 
heavy structures were substituted, certainly inoro true in 
insignificant details tlian their predecessors, hut in disregai'd 
of the commonest rules of perspective. 

Glass^monaic ims in modern times been successfully revived 
in Vonico by the efforts of Dr. jSalviati, who lias succeeded 
in producing in glass from tho seven colours of tho rainbow 
22,000 shades of colour, of which 200 are flesh-tints alone, 


and ft beautiful gold background by fusing a thin plate of 
gold lictwccn two plates of glass. The modem mosaic- 
worker lays bis cartoon or working-drawing on a table, 
faro upwards. By means of a sharp hammer and anvil 
ho divides his pancakes of coloured glass into small dice, 
measuring a centimetre—a little over ono-third of an inch 
^eaeh way, and then places them on tho picture, matching 
each tint and shade with the utmost exactness. When 
tho design i.s entirely covered ho pours over it a fine 
cement, wliich penetrates every crock, and unites the whole 
into one solid mass. It is then placed in a shallow zinc 
tray; the design is waslied off' and tho picture appears, a 
tru<’ copy of the original, but w'ith greater w'nrmth of colonr. 

GLASS TZSSenB (tint de verre of the French) 
is a very ingenious method of incorporating with silk, or 
other fibrous materinls, the hair-like filaments of gloss, 
which are drawn out by moans of the blowpipe. Tlio 
production of these glassy filaments is one uf tbe prettiest 
of modem arts. Notliing can exceed tbeir lustrous beauty, 
when gronpi'd side by side. The inventive facnlties hove 
been direcled 1o the art of combining these filaments w'ith 
tc-xtilo fabrics, especially silk, and the result 1ms been the 
production of a very beautiful article, called glass-tissue,” 
ctinsisling of n woven mixture of silk and glass. 

GLASS'lTBS, a religions sect founded in Scotland 
about 1730 by the liov. .Tolin Glas, a miiiisler of the 
Scotch Church, whose leading idea was that all national 
establishments of religion are inconsistent with the true 
nature of the Chnrch of Christ. A follower of Glas, iianird 
Robert .Sandcinan, spread his views in England, and their 
disciples arc tliere called Sandemanians. They have de- 
crejised during the prc.scnt century, and their numliers arc 
now very small indeed. The Glassites do not join in prayer 
w’ith those who arc not brethren in Christ or eat blood or 
things strangled, and have love-feasts or dinners between 
morning and afternoon services, at which every member 
must be jiresont. Their charity both to their own and 
otlier poor is very commendable. 

GLASS-SNAIL (I'lfrina pdlucida) is a species of 
land snails (llelicidoe), owing its name to its extremely 
thin and transparent shell, which is of a pale sea-green 
colonr. Tlie whorls of tho Bhcll are few in number, tiie 
aperture wide, and the spire short. 'I'ho animal has an 
elongated body, too large to he completely retracted within 
the shell. The mantle is produced iuto a kind of shield in 
front. Tho tcetli are nuinerous. 'J'be glass-snail is found 
in Britain. Species of the giuins Vitriua are very numer¬ 
ous and abound in the iiortlicvn regions of the Did World. 
They am very hardy, and nit) f> und in woods, among 
decayed leaves, grass, stoiu's, die. 

GLASS-SNAKS {Ojthiisavrus vetUralis) is a lizard, 
not a scrp('nt, as its name would suggest. Tho body is 
extremely serpent-liko, and fliere is no trace of limbs. Tho 
glasH-snnko is a native of Nortli America, inhabiting the 
southern states of the Diiion. It is between 2 and feet 
in length. The tail, which is considerably longer than the 
body, is extremely brittle, and breaks off in several places 
when struck. The body is of a greenish-brown colonr, 
ifgularly marked with immcrmis spots and streaks of 
yellow. Tlio glass-snake is a harmless and timid animal, 
and feeds upon insecls, small reptiles, frogs, &e.. Ibis 
lizard belongs to the family Zonnridm. 

GLASS'WORT (Salicornia). a genus of plants of tlie 
order CiiKTsoromAOiCA:, or goose-foot family. They are 
mostly w'ceds, inhabiting moist salt districts on the coasts 
of tho north of Ivuropo, Africa, and Ainerjcn. SaUcoriiia 
herbacea and A^'alkornia radivam grow' on muddy sca- 
^1101*08 in Great Britain. I’licy contain much soda, and 
sumo Mediieiraueau species were at one time much used 
along with saltwort (triWa) in tbe manufacture of ianV/o, 
or carbonate of soda, for use in glass and soap making. 
Soda is now obtained from other sources. Balicomia 
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I'tcrbacM )B often eaten ns a salad nr pickle nnder the 
name of Samphire, bnt is a diilcrent pluul from the true 
Kimphire (Crithmum mnritimtwi)^ which grows on rocky 
coasts. 

GLASSY FSL'SPAH is nnothcr name for Sanidinr, 
which is a variety of Ojitiioclask tliat occurs as vitre¬ 
ous transparent crystals in some highly siliciouH lavas and 
vulcanic rocks. 

GLAS'TONBXJRY (the Anglo-Saxon GlmstmgahyrUj 
or Green Isle), a market-town and municipal Imrough of 
England, in the county of Somerset, on the Somerset and 
Dorset Railway, 182 mil(‘H from London, stands on an 
vininenec which is nearly insulated by the surrounding 
alluvial flats. These, formerly eiirirck'd by the arras of 
♦he llvue, formed the liom.an laaula island of 

Avalon or Apples, the h'gimdnry burial-place of King 
Arthur. Tlie town consists of several streets; four of 
these include a quadrangular space, in which tho ruins of 
the famous abbey of Glastoiibiny--so interesting as llic one 
undoubted link bctwwn the Clirislianity of Rimian Rritain 
and Soson England—are comprised, ami from tiu* coriKTs 
of tins quadrangle other streets extend. There are some 
Jiundsomo bIiojjs and largo residences in th<5 High Street, 
hut tho old houses are generally low, and many of fliem 
were built with the stones taken from llie abbey ruins. 
Those consist of some fragments of the tdnirch, tho chapel 
of St. Joseph of Arimatliea, and w’Lat is called the AhlN)t'K 
Kitchen. The portion in the best state of preservation is 
St. JoHoph’s Chnpcl, transitional Norman, ercct«Ml in tlm 
reigns of Henry II. and Kichai'd L, a bingnlarly graceful 
specimen of the arcliitocturc of that period. Helow tho 
floor is a Norman crypt, and witliiii it St. .loseph’s Well, 
Kupphed from a iniiiernl spring iindtT Glastonbury Tor, a 
hill 500 feet high, whieh overlooks llietown. The remains 
of tho church are not so important, hut are searecly less 
interesting. In ti»o cnnclery were buried, according to the 
tradition, King Arthur and his qncen Guinevere, and .Josi'ph 
of Arimathea. Henry II. caused a search to ho made for 
the graves of tlio former, and discovering their supposed 
coflins, deposited them in a magnincent shrine before the 
liigli altar. Among the ftimous abbots of Glui.tonbury have 
been St. Patrick, St. Benedict, and St. Dmistan. At the 
time of the Reformation the abbey was celebrated for its 
wealth and tnagniflconce, which excited the empidity of 
Henry VIII.; ami its last ahbot, the unfortunate Wliiting, 
unwilling to surrender it, was hanged without trial on the 
Tor Hill in l.'iSD, and afterwards quartered. The Abbot’s 
Kitchen is a curious square massive building, with a stone 
roof in the shape of an octagonal pyramid, oroeted about 
1870-1420. At ono time tlio abbey and grounds covered 
00 acres. The other interesting structures in this fine old 
town arc—tlio inarkot-crosB, in tlie Decorated style; the 
town-hall and market-house; St. Benedict’s Church, partly 
rebuilt by Abbot Beere in 14li8-ir>2-l; St. John tho 
Baptist’s, recently restored, a stately building, Nvitli a 
grand Perpendicular tower, in three storeys, 140 feet high; 
tho George Hotel, formerly the abbey liospitium; the Pil¬ 
grim’s Inn, on the site of tho great gatehouse at the 
entrance to the abbey grounds; Congregational and Wes¬ 
leyan chapels; extensive police barracks, recently eroded; 
two branch banks, &c. The borough is tho headquarters 
<if the county constabxilary, and has a considerable export 
trade in timber, slates, tiles, and agricultural produce, 
formerly carried over tlio canal that nins to tho Bristol 
Channel, but the greater portion of which is now conveyed 
by railway. Two miles S.S.W, of Glastonbury is tho 
rapidly improving village of Street, with about 2000 
Inhabitants, aud containing a very large establishment for 
tlio manufacture of boots and shoes, ^.c. Near the town 
is Wcjuy-all Hill, a name ct)rruptcd from the Celtic title 
for it, Wirral IJilly where a stone marks the spot on which 
Joseph of Arimathea is said to have planted his static Tho 


miraculous thorn which blossomed hern in winter was, 
until the limes of the Puritans, generally believed to bo 
the very stiiflT with which the saint bad made his w'.ayfrom 
Palestine. The tree was destroyed during the civil wars, 
but grafts from it arc still to be found in tho neighbour¬ 
hood. Prior to the Reformation, Glaslonbury retunied 
two members to the Ilotise of Commons. The municipal 
borough is governed by a mayor, four aldermen, and 
twelve councillors. .The population in 1H81 was 882ft. 

GltAS'TONBURY THORN, according to popular 
tradition, sprang from the staff of Joseph of Arimathea, 
when he built a church at Glastonbury and preaclicd (’liris- 
tianity to the British. It bloswracd on Christmas Day, 
and pilgrimages were freqiwmt during the middle ages to 
the t-aered spot. It is probable that it W'os an early 
flowering varii*ty of the hawthorn, known to gardeners ns 
CvatiTgua ().fgavmitha jirivcox. Instances are known of 
this variety beai’ing flowers in December together with ripe 
fruit. 

GLATZ, a town of Prussia, in the government of 
Breslau, 1C miles S.S.W. from Frankenstein, and 62 miles 
from Brfi.Hlun, with which it is connected by railway. It 
i.s a strongly fortified town situated in a nan-ow valley 
on the left bank of tiie Neisse, and has 13,000 inbabilants, 
including tho garrison. It is surrounded by waills, umi 
defended by an old castle built on a liigh hill, besides a 
r<*gular modern fortress erected on the opposite height. 
Linen, leatlier, damask, broadcloth, rose garlands, and 
hosiery arc manufactured. The town has a gymnasium 
and a Catholic college. It was taken by the Prussians in 
1742, recaptured by the Austrians in 1769, and fell into 
the bauds of tbo \\’llrtcmbcrg and Bavarian troops in 1807, 

GLAU BER’S SALT is liydratcd sulphate of soda 
(Na.jSo 4 -f'l OUfiO), having a hardness of 1 ’6 to 2, and a speci¬ 
fic gra\ily of X*4H. It cr^'stallixcs in oblique rhombic prisms 
of the muiioelinie. system, but naturally is generally found 
in yellowish ctHoresccnt crusts, and is prodiuied in very 
largo quantities in the manufacture of carbonate of soda. 
It is used in medicine and known as salts,” its action 
being purgative. The name has been acquired from its 
discoverer, Glauber, a German chemist, but it is also known 
as Mirabilite. 

GZtAUCO'MA (Gr. fflaukox, sea-green) was the n.'imo 
originally applied to a disease of the eye characterized by 
the pupil losing its naturally black colour and presenting 
a ch ar or dull greenish hue. It is now used to denote all 
the conditions which are produced by a morbid increase 
of tension w'itlnn llie eye from an excess of its contained 
fluids, whether the sea-green appearance ho presented or 
not. Tliesc iiffeotions sometimes come on very rapidly, 
but more generally there is a gradual obscuration of vision 
ns tlie tension increases, which, if not relieved, leads 
the total loss of sight. The prc.sence of glaucoma is ascer¬ 
tained by tlie nppe.'irnncc of the eye, the manner in which 
vision is nflected, and by means of gentle pressure applie<l 
to the eyeball, from wliicli a skilled oculist can ascertain 
tho existence of .a niorliid increase of tension in the majoritr 
of ca.scH where it is present. Formerly medical treatment 
was relied on for the cure of this class of diseases, with the 
mournful result that they were generally regarded as hojxj- 
Icss and incurable. The treatment is now* entirely surgical, 
and it is h.'ippily found that glaucoma is, in the nunjority of 
cases, capable of arrest by means of an ojjoration. If per¬ 
formed early vision may bo restored to its integrity, and 
even where the disease has made progre.«s it may be arrested 
and ])nvtial sight preserved. Hence it is always dosirahlo 
to give early attention to such alTeclions, and in the major¬ 
ity of cases tho operation neceas.Tr}' eliould be perfoiracd 
os soon ns possible. 

GLAU'CONITB (from Gr. ghvhoSy sea-green) is a 
greenish hydrous silicate of iron and potash that occurs 
oxtoDsively in some beds of tbo European Cretaceous, and 
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]rN» abundantly in sonic of tlio Oolitic^ Triassic, and Siluiian 
Berios. It is mostly found among Bundstones and lime¬ 
stones, citlior cnveluplijg the gi’ains or fomiing the casts of 
Koraminifcra or filling shells of ]{luz(»ji(>ils. Tt has pro¬ 
bably been depoBited by organic ng»’nries, ns it i.s found, 
over ilic existing sea bottom oil' tlio eo.ast of Georgia nnd 
South t/aruliim iilling the pores of corals and cavities of 
rliizojH)d kIjcDs. Its hardness Is 2, and its s])(^citic gravity 
fmm 2’2 to 2*4, with a dull or glisloning lustn*. 

GLBANING. 'i'l le practice of gleaning ia eoni-iiclds 
whal the reapers of the liarve.st h*ave behind i.s vulgarly 
supposed to bo a legal custom which the “owner or occu¬ 
pier of the Held has no right to ];rohibit, and that the pour 
who enter a field for tliis purpose are not guilty of tres¬ 
pass,” hut the only autluaity la sujjport <jf tins view is un 
extra-judicial diclum of Lord Hale. Iiiackslone, in las 

Oommcaturics,” hook iil. c. 12, reiiiuiks that this Iminane 
provision secjiis borrowed from the iShisaic law t,Lcv. xix. 
J»; xxiii. 22, &c.), nnd njipiueiilly adopts Lord Hale’s 
opiuiou. The question h.as, ln*w«‘ver, been twice tried ia 
tl»e Court of Common Hleas, and it. has h(*eii jiiojicrly d<*- 
cided that a jicrson can claim iiu sueh light. (1 11. HI., 
“Rep.” quoted in Christian’s edition of Klaekslunc's 
“ Commeuttuie.H,” vol. iii, p. 2HI.) 

The custom in many piu'ls of JCngland is to allow iho 
])oor to glean, in sonic cases hefon* the harvest is carrieil, 
hut more generally not until aflerward.s. 

GLBBE ItAND, the portion of land which is attached 
to a parish church fur the maintenaiM'e of the iiieuiabenf. 
If there be both a rector nnd a vicar tin* gleix* land in the 
occup.ation of either docs not pay tithe.'., limugli if in the 
oecu]jatiun of a tenant it (lo<‘s. Tiie repM-he»tali\e.s of a 
deceased iucumbent aro entitled to the corn sown by him 
on tlio glebe. Various statutes have from time to time 
been ])assed to facililute the exchange of glelie lauds, which 
are often scattered in sinull paretds in different parts of 
the parish. At one time it was thought so import.'iut that 
glebo lands should be attaclicd to u clituch tliut in their 
absence consecration could not be perfunned. In England 
the house and glebe arc included under the term nmnsc, 
but in Scotland glebe is now usually limited to the lands 
and manse to the house. 

GIdBIDIT'fiCHIA, a genus of jdants belonging to the 
order Lcgumlnosro and the tiibu Ku-ciesul)i]nicm. 67c- 
diUchia Triacanthos (the three-horned acacia or honey 
locust) is n large tree, u.ative of the Curolinas and Virginia; 
it attains a height of from bO to 80 feet. When the 
tree is young the trunk and hraiiciies arc covered with 
small pnckles, which become haul as it increases in age, 
nnd form u formidable defence. The foliage is of a light 
shining gixcn, and is particularly elegant. In the neigh¬ 
bourhood of London the leaves do not appear till lute in 
the spring, and drop off early in fltn autumn. The seeds 
are covered with a sweet pulp, wliieli, wlicn infused and 
fermented, forms an intoxicating liquor that is used by 
the American Indians. Tln'i-e ure four or live species of 
Gleditschia enumerated, alt of which possess the same 
general characters. As ornamental trees they are much 
esteemed, both on account of their eh>gaiit foliage and the 
varied and picturesque forms assumed by the tree, togcthiT 
with the singular appearance of the spines. Tliey requiro 
a deep rich soil in a situation not ex])osed to high winds. 
Tho species are trees, with bipinnatc and often pinnate 
leaves oil the same tree. Tho dowers aro small, greenish 
or white, some with stamens and pistils, othi'ru with either 
stamens or pistils. The calyx has from tiireo to five narrow 
segments free down to tho disc, scarcely covering the petals. 
The pod is flat, generally indehiscent, and pulpy inside. 

QZiXSL in music, is by no means invariably a joyful 
compobition. If, indeed, it is othemdse than “ serious,” it 
was usually called a “chenrful glee” in the palmy days of 
glee-writing. The word, indeed, means inubic itself, being 


tho Old Englibh gliggi tho glccman or gliggman being the 
harper or singer. 

Tho lenu give is now limited to a pertain species of vocal 
com]iObitiun, properly nnaceompanied, and for one voice to 
a part (tliough Sir Henry lUsliop was fond of writing glees 
with acponqianiineiits and chorus), which grew up at the 
begimiing of the cigliteeiilh century, nnd i.s still written. 
iSumucl M’cbbe. was the jieifoclcr, almost the inventor of 
tho glee, 'j'bc iriodiTti ]>urt-song, often little more than a 
harmonized melody in sevcial verses, i.s so much easier to 
write, to bing, and to listen to tliat in these days tlic tine 
composition of the gleet is someuhut neglected. The best 
w.ay of describing it would be to comiiaro it with the 
madrigal, which lunl died out early in the seventeenth 
century. The inadripil was In counterpoint, full of devices 
of imitation and canonic ))5issjig<‘s, idinging to the old eeele- 
slabtical modes, W'riltuu fur bcverid to a ]):irt, all in one 
movi'ineut, and that short, ulmobt entirely eschewing 
clianges of key or aceident.'ds. 'J'lic glee, on the other 
hand, is free in its hannoiiy, and If leained is carefuily 
studious to pouetal Its learning; is plentifully .supplied witlr 
changes of key ami teni]) 0 , so that several movemeiils arc- 
nut uiieommoiily found in it; Ls a.s full of cliaruct(*r as tlie 
subject penuits, and atrords opjjortunitie.s l«* each voice for 
]ia.s.sag<>s in tho nature of a sola 8uch a \aiied stylo 
almost limits the glee to a voice to each part. Gh^e.s are, it 
is true, often Buug in chorus, but without severe train¬ 
ing tho c.x]H‘riinent is unsnccesHful, as a certain air of 
iinpruvi'intiun and unstudied graco is llcc(-s^ury to a line 
])erforinaneo of this sl}ie. 

'J’iie finest glee writers aro Samuel Webbe, iSIr .1. \V. 
Calcotl, llorbloy, Stevens, Sjjullbrtli, Dauby, Lord !Mor- 
iiingtoD, Hattishill, Attwood, and Sir Henry Hisliop. 

Sineo the mo.st conhuinmale learning may bo and r>ftcn 
is cnqdoyed in glco-writing, in addition to the perfect free¬ 
dom and variety it allbids, it is nut too much to say that 
the glee is tlie highest point }et attained in purely vocal 
composition. It Is almost exclusive!}' Englibh. 

GLEICHENIA'CB.^. See I'laixs. 

GLBNCOB', a glen of Scotland, in the county of 
Argylc, near the head of Loeh Etive, extending from Ihilla-' 
hull.sh ill an easterly direction for 10 miie.s, within which 
diblauce aie but one or two solitary farmhouses. 'J’lin valo 
is edged on both sides by .ahnobt perjicndiculoi' inountaiiis 
of grotesque forms, iJOUO feet high, in tho clefts of which 
snow lies all the year round. Its bed is 8^Yept by O.ssian’s 
“dark torrent of Cuiia;” and no other portion of tlic 
Higlilands presents sueh a scene of gloomy subliinity. It 
was in a quiot and fertile valley hero th.at tho massacre of 
the Macdonalds occurred in Fi-hrunry, 10!t2, and the ruins 
of tho cottages of tho murdered clamsmcn may still bo seen 
embedded in greensward ami moss, and overshadowed by 
tho ricli trees. The jiriueipal cirpuni.staiices of this atro¬ 
cious deed aro as follows'J'hc government of William and 
Mury were very anxious to ])iomote peace in Scotland, and 
ibsued a proclamation oflering pardon to even' rebel wht> 
would swear, on or before the Hist of December, 1691, to 
Ihe peaceably nndcr their majesties, and tlu*eatcning to 
treat all who refused to do so as cuciiiies and traitors. 
All tho chiefs submitted in time except Mac Ion, tbe chief 
of the Macdonalds of Glencoe, who delayed to give in his 
submission till the Gtli of Jauuui^. Thu ccrtiiicato of his 
oath of allegiance, with explauatoiy circumstances, waa 
suppressed by intrigue, directed, it is supposed, by Sir 
John Dalrymplc, afterwards Karl of Stair, ^lac Ian’s 
enemies soon formed their plans for his destruction. They 
obtained the king’s signature to an order directing ibo 
commander of the forces to extirpate that set of thieves, 
tho Macdonalds.” Accordingly, on tho 1st of Febi*uary 
120 soldiers, mostly Campbells, who bod a personal spite 
against the Afucdonalds, marched to Glencoe. They there 
simulated fneudship, and lived fur twelve days with their 



•GLENDOWKR. 


317 


GLOllE-FISir. 


victims, cnrefully obsmin^; wliat means of escape they had, 
and reporting tlio same to Lieutcimnl-colonel lianiiltoii, 
who jvas approneliing with troops to seeui't* the passes. 
The morning of the 13th was tixi*d for the massacre; and 
on the night previous Campbell was diinking and playing 
at cards with those wliom he was tt) murder hefore dawn. 
Hamilton did not arrive in time to stop tlic ]>;isKes, and 
aliont 300 men and women escaped, hut in nmiiy raiics 
only to die of cold or hunger. The rest, iminburing thirtv- 
oight men, women, and eliildrcn, were butchered in eidd 
blood, the liutB of the vill.age set on lire, and their flocks 
and heyds diivon nw'ay by the troops. This viilany was 
completed before daybreak, tlie victims being murdered iu 
their sleep, 

OIilCNDOWER or GIiENDWR, OWEN, w.ns 
born in Jlcrionef hshire about llic year 1310. Ifo churned 
to b(5 m:il»*rnally de.sceiided from Llewelyn, the hist native 
prince of Wales. 

Taking advantage of the deposition of Kichavd, Lord 
Grey dc Uuthyn seized by force a piece of land wliiidi Owen 
had ])reviousIy rccovcrcii fn»m him by due I'cmrse of law. 
Owen laiti his ease hefore ihirliament, hut his suit was dis- 
ini'^sed. lull'd (jrey next detuined the writ of summons 
calling upon Owen, witli the other Iwons, to assist Ih-nry 

IV. in his Scotlisli o.xpedllion, made the king believe tliut 
Ow'on’s absence wms intentional, and seized his lauds under 
pretence of forfeiture. The Welsh now rose in support of 
Owen, who laid claim to the tin-one of Wales, lleiiiv 
march(‘d against him, but r«‘tived after Oleiulouer Imd re¬ 
treated to the inomilalns in the neighhonriiood of Snowdon. 
After mueh slcirmishing, burning, and [dundering Owen 
took the Ojisllo of Ihulnor. A second expedition, hcnuled 
by the king, in dune, NULwas again nusuecessful; the 
•nnny retreated exhausted hy famiius and disease, while 
Glendower w'ns daily becoming stronger and more popular. 
A eomet in 1402 was inter))reli'd by the hards as an omen 
in Ills favour. Glemlower advanced against Itutliyu, and 
as Lord Grey eAme forward to resist the .attack, he was 
,sei7,e<l in an ambush, and carried otT to the eump mwir 
Snowdon. CnrnaiTon Castle was then besieged, and 
Hangor Oulhcdral, and tlio eathedr.al, palace, I'it:., of 
St. Asajth huTut, on account of tho disloyalty of 'rrevor, 
bishop (»f St. Asaph, t<» lilch.ard H. Truvor himself 
aubsequently joined Owen, riml n as eaiifinncd liy him in 
the see, till tho deeline, of Oweii’s power, when tlie 
bishop withdrew to i'aiis. 

While the king was prejiaring .1 third expedition, 
Glcndower defeated Sir Kdmnnd Mortimer at J'illelh 
Hill, ill Itadnorsliire, killed 1100 of liis followers, ami 
<nado Mortimer prisoner. Mortimer was nnclu to Edward 
Mortimer, earl of Alnrch, then aliont ten yeans old, 
whose title to the ICnglish crown had been .acknowledged 
by rnrliament, and who was kept in close custody hy 
Ifeury IV. Tlie undo, who was left um'.ausomed hy the 
king, and was treated witli great respect hy Glendower, 
becamo his confederate, and tlicy drew into their allianei! 
tho powerful Kiiglish family of tho I’ereys. The e.stules 
of Wales avere called togetlicr at Machynlleth, ami there 
Olcndower was crowned, and styled Eriiioe of Wales. 

In 1403 Glendower and Mortimer inarelied towards 
Shrewsbury to join Percy’s army, but before their eiitiie 
junction King Henry arrived, and an engagement took 
place at Battle Field, near Slirewshury, in whicli Pei-ey 
fell. In the next year the king seeured tho Welsh castles, 
while Owen, on Ida part, coneluded n treaty of allinneo 
with tho French king, Charles VI., on the 14lh of .June, 
and immediiildy ooinmeneed a vigorous campaign, and 
took Re.veral castles, some of which ho dismantled. In 
March, 1405, he received a severe defeat nt Grosmoni 
Castle, from tho young Prince of W’ales, afterwards Henry 

V. , then in his seventeenth year. Another defeat almoat im¬ 
mediately followed in Brecknockshire, w-here one of bis 


Boua was taken and his brother Tiuhn- killed. All Gla¬ 
morganshire then suliiniltod, and Glendower hud fi»r a lime 
to conceal iiimsclf in secret and nnfrequentu<l places. But 
the French scut a licet of T U) bliips, winch disemharked 
12,000 men at Milford Haven; Camiarthen capltnluted, 
and Glendower was able to jiiiii the Frcm-h at I'enby with 
10,000 men. Tho Freiieh, howcM'r, (juitled the country 
willunU any important fmgagement Jiaving taken place. 
Grjidually from tlii.s time Owen’s power declim*d, though 
all i-fhirts failed to destroy it entirely. JJuring the reign of 
Henry V. Sir Gilbert T.alhot wjis empowered to negotiate a 
troiUy with Ow(‘n and his fullow<*rs, but the proceedings 
were abruptly tenninated hy the death of Glendower, 
2nih SoptcnihiT, 1415. 

GLENROY', a narrow valley of Seotlaiul, in In\er- 
nes.*,-shire, througli wlnc.Ii the Koy luns on its way to tl»u 
riwr .Spoan. 'riie. gb-n has long attraotcil the notico of 
sricntillc men, from having its sides marked with three 
lines of slielves, now known as the “Parallel Koadsof Glen- 
roy.” Many theories have been suggested to explain the 
jilicnomena. isoine lia\n held that they Iiad once been used 
t<» carry water for pin poses of irrigation; otliers liiut they 
indicated the sIkiio levels of an Inland hike at diilerent 
periods; (»tlicrs that the glcii was a former arm of the sea, 
and that “ the roads *’ mark periods of rest in the elevation 
of tile land; wliJo others liacc the markings to glacier 
action. The I.ist theory was first projifwcd by Agassiz; it 
was ilhistiated by Air. T. F, .Tainiuson, and accepti'il by 
Nil* (Jh.arles Lyoll in bis \i'ork on tlic “ Authpiity of Man.” 
In a lecture hefore the Koval Institution, however, in 187»5, 
dediverej after a nu'iuil. viMt to tJie district and a careful 
personal iiisp<*e.iIon of llio glen, J'rwfessor Tyndall ex¬ 
pressed ills conviction that tlic agency wliich had created 
these “parallel roads” was that of water, not glaciers; 
ami this liew is nc»w' generally entertained. 

GLENTIliT', a di^ep valley of Seotlaiul, about 15 miles 
long, in Die north of Perthshire, llirougli which the Till, 
a torrent from the Grampians, flows with great rapidity. 
The scenery of the glen is remarkably wild, and during the 
months of wimnu r and autumn attracts many tourisLs from 
the south. It also ])rcsentH feature.s of the greatest interest 
to tho geologist. 

GLIM'BIER is a term that has been used to include 
several tahiose and micaceous minernls, but more recently 
it lias been restricted to jKitiu^ii-iniea or Muscovite. 

GLOBE-FISH is tlie name given to certain fishes of 
the order 1‘i.ECTnfjNATiii, remarkable for their power of 
inflating their body hy filling their Btomachs with air. 
Globc-flshes liavc a short, tliick, cylindrical body, covered 
w-iih a thick skin williont scales, and hearing numerous 
hliarp spines. When the body is inflated it bristles at all 
points witli its spines, and so the name sea-hedgehog given 
to these fishes is very apprnj>riatc. When the globe-fish 
is inflated and nearly sjdiericii] in shape it floats upon tlio 
water with its belly uppennosU It is not, however, at the 
mercy of the winds and waves in this position; not only 
can it move forward in a straight line, hut by the aid of 
its pinverful pectoral fins it can turn round on citlier side. 
Many of the globe-lishes are highly poisonous, causing 
illness and even death when eaten. Some arc poisonous 
only at certain hcasons or in certain localities. Hence it is 
probable llint their deleterious qualities are due to liudr 
food, wliich consists of corals, crustaceans, molluscs, &e. 
Globe fislies iiave no distinct teeth. The holies of tlio 
jaws are more or less blended togetlicr, forming a sharp 
cutting beak. Thu commonest globe-fishes belong to tho 
g'lierii Ti'trodon and liiodon. In tho genus Tetrodon tho 
jaws are divided above und below by a mesial suture, 
forming ns it were four tectli. In tlicir other cbarnctcrH 
tho genera jircscnt a general agreement. Tlieso fisbeH 
arc remarkable for the sliortness of tlio vertebral column 
and spinal coed. ’J'lie pcctoi'nl fins are well dcTc]o]>ed 
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but lliu vcutrals aro absent. The dorsal fin is soft, 
srniiU, and placed near tlio tail, opposite to the anal. 
Globe-fishes me very iiumeruns in Iropicul and subtropical 
hens. A few inhabit rivers, ns* T^irntlfm fithnka^ found in 
the Nile and rivers of West Africa. Shiny uns very beuiiti- 
fill, ^dowin^ with brilliant colours or ornamented with 
spots or bands. The largest sjiccics, Ulodon hyatrix^ 
sometimes .attains a length of 2 feet ti inches. TJie only 
Ih'ittsli species (found on the coasts of Cornwall and Iro- 
land) is Tt(rutluit Itufin'vpbttlns, 

G1.0B1>FL0W£R ('J ’ndHus ruro/KVita'), a Hpceies 
of plant of the ordi-r JtANi?.\t’ULAci-yK, a native of 
Kortliern Kurope. The globe-liijwer is found in nio5.st 
upland situations in tlio nortli of llie llrltish Isles. The 
name is derived from the shape of the sepals, which are 
globe-shaped ainl hriglit yellow. The jietals aro small, 
linear, and flat. The leaves are ])ahnalely ilve-parled. 
Various species from Kurope, Asia, and Kortii Aineriea 
form pretty bonier plants. 

GLOBES, as used in tc-aching geogra]»hy, pliysiu- 
grnphy, and astronomy, are miniature rejirescut.ations of 
ibe natural globe (with all its geographical dhision.s), or 
of the concave ex])anso of tho firmament, with its piinci- 
pal hUrs and constellations; but this concave is considered 
as viewed from without, and the ccle.ttial glohi* hears its 
map upon its outer surface like tliu Urreitlmil. For 
educational purjjoses they aie of great utility, llesidi's 
serving us maps to distingtilsli the dinerenl parts of the 
earth’s surface, or the situalionsof tlie lived stars, they 
are calculated to illuslrate tlio \ariuus [ihcnomena aris¬ 
ing from the diunial and annual nujtions of the earth, and 
the difierent ]iiiasos and ]>usitlons of tlic fixeil stars at 
every period of the year. On these globes there are ten 
principal circles. 'Ihe six greater onus aic the Ininzon, 
Ihe hiu/eii meridian, the cquatorin) (or equinoctial, as it 
is called on tin? celuslial globe), tho cclijilie., and the two 
colnres. The four minor civeles aro the two tropics ami 
the two polar ctre.les. Of these circles tho equator and 
ecliptic, with their jiarullels and secondaries, ai*e fixed; 
the horizon, with its parallels and secoiidarics, is mov¬ 
able. I'iie horizon is an important adjunct to a globe. 
It consists of a broad wooden eircle running ronnd it, and 
which, at w'hatever angle its axis may he inclined, divides 
it into tw'O equal jmrts, called tho iiorthiTu ami southern 
hemispheres. In this circle the hrn/en meridian sliiles up 
and down, according to tlic diiferenL heigiils to which it is 
necc.sKmy to elevate tho pole. 'J'lin hruzeu meridian is a 
ring frame in which the pules of tiie axi.s arc fixed, and in 
which therefore the globe frcidy rotates on it.s axis. On the 
flat side of the horizon arc dc&erihed the twelve signs and 
tho months of tho year; and on the brazen ineridlau, which 
equally divides the globe into eastern and western liemi- 
spheres, although tho line of dhision of c-onrse depends 
upon tho position m rotation in which the globe finds itself 
at the moment, arc inscribed the difienait degrees of lati¬ 
tude, each quadrant being divided into OU^ There is also 
an hour circle, consisting of a flat ring of brass, divided 
into twenty-four equal parts, or hour distances; and on 
the pole of thi.* globe is fixed an index, wliich turns round 
witli the globe, and points out the hours on tho Jiour-citcle. 
On the surface of the celestial globe is reprosoutod the con¬ 
cave expanse of tho heavens. The stars are all arranged in 
constellations, under tlie foims of various animals, whoso 
iiatoet and figures are represented on the globe. Tliey 
were first invented by tho ancient astronomers of Kgy])t, 
Greece, and Arabia, and arc still retained fur the hake of 
distinguishing the localities of the heavenly bodies. 

These globes are usually composed of plaster or wood, 
on w'liich the engraved map or description is pasted. But 
of late yooi’S many ingenious methods have been devised 
for tho purpose of facilitating educational instruction. 
Globes ore sometimes made of papier-muchd, divided into 


twenty-four ]ueccs, which can be taken asunder and 
reconstructed at pleasure, so as to facilitate remora] or 
the euiiveniciit study of any one part of tho glolie. A 
cheap p-aper globe is sometimes to be mot with, in whirli 
tho printi'd gores are brought together by a string; and 
although this kind of globe may nut be exaetly spherical, 
yet it answers every purpose, so far as ready reference is 
concerned. There is another kind made of tissue paper 
and iullaled witli air, which is very useful in a school or 
lectiirc-room. ll Is snniutiniua 12 feet in diameter, which 
admits of the desm| liuii.s and various divisions being con¬ 
spicuously represented. Globes made of slate bayo come 
into very general scliool-uso, vvhicli have the meridians 
and parallels of lutitmlo marked uisai Ihom, and tho 
written details omitted, in order that tho blanks may ho 
filled in by ihe [>upils. 

GLOBIGERZ'NA is a genus of FoitAMlMi i’mA, tho 
type of a family, Globlgeriuldm. 'ITiese auini.ils .are very 
siuqtle in llieir organization, being little more Ibaii lumps 
of protoplasm^ a homogeneous semifluid substance w'hieh, 
according to Frofe.ssur Huxley, is the “physical basis of 
life.” This boily, su(‘h as it is. is inclosed in a glassy 
tiMiispaient iii.any-chainbered bbell. This sliell is typically 
im»r(! or less sjiiral, and is built up of a number of sp)ieric.al 
ehqmbers whose walls are pierced by very coarse pores. 
Tlie exterior of llio slull is covered by numbers of long 
delicate cahrareous spines. TTuough the pores of the sheU 
the prolojdasm of the body exudes and spreads over tho 
shell, extending down each ul the spines. Glubigeiiua i» 
very ahnndunt in nil ti'inperate and tro]iical seas. At a 
deptli of from 1000 to 2100 fatlioms tiic sea bottom is 
formed of a flue chalky c)oze, to whieli the uumo “ Glubi- 
giiiiiia ooze ” is given, since it is composed ehiefly of tho 
shells of tills genus. The Ciiat.k is mainly composed of 
Globigerina shells. 

GLOBIGERI'NA OOZE is a white or gr.ay Biieky 
calcareous mud found over nearly all the bottom of deep 
seas beyond the reach of Hcdimcutary deposits; it derives 
its name from being almost entirely composed of liiO jier- 
fect or disintegrated sbclls of FauAMiNirr.uA, of the genus 
Globigerina. The. colour of the ooze varies, ponalunes being 
red from ferric oxide, or brown fromperuxuleof manganese; 
ami mingled with it are the blliciuus bliells of Hiatoms and 
Itadiokirians, with a small aiuomit of voleanic dust. 

GLOBULAR PROJECTION. iSee Mau^ and 

MAKIN'C. 

GLOBULAR SAILING. tiec Cheat Otuci.ic 
.Saimno. 

GLOB'ULIN or CRYS'TALLZN. an albuminous .sul>- 
blauce found in the ervstalliue lens of the eye, and in the 
curjiusclcs of the blood, ilerzeliiis found 35*2 per cent, 
of tills body iu tho cryNtalline lens of the eye. It forms a 
colourlebs mass, whtuh dissolves in water to a viscous liquid. 
It resembles albumen, and lias uboitl the same conipoBUluii. 
it contains carbon hydrogen 7*0, nitrogen lG*6,nml 

sulphur 1*2. Tlie criblalline Jens of the eye of liblics 
contains a uiodiiieatlun of tins bubstance which is called 
Fhaeoniu. 

GLORIO'SA, a genus of the order LiMACRAt, tribe 
Uvnlariesu, so named from the splondiil appearance of its 
flowers. One species, (Uorlosa Buptrbay is indigenous in 
India, at moderate eli'vutions on tlic llimolayas, also in 
Malaya ami Africa. It is a very handsonio plant, from 
C to lU inches high, with a weak stem and tcndrlllod leaves. 
It was introduced into Kugland in 1G20. There arc three 
sp(*cieH of Gluriusa, natives of Asia and tropical Africa. 
They have tuberous riiizomcs nud climbing stems. The 
flowers are axillary, ami have long stalks. Tho perianth 
couBists of six crimped, reflexed yellow or crimson sog- 
ineuls. There are six stamens. The ovary is thrce-cclIcd, 
with a three-cleft stigma. The tliree-valved capsule con¬ 
tains several round red seeds. Tho species succeed best in 
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cuUivaliun when planted in a mixture of tiirfy loam, white 
$tuul, and peat. They are placed in a hutbed frame until 
they begin to grow, then removed to t)iu hotbouso and 
trained. After flowering, the stems are allowed to die 
down, and the puts are laid uii their Hides in u dry place 
till the following March. 

OLOS'SARY, a vocabulary containing a list of words 
contained in any work which arc likely to need explana¬ 
tion, owing to their having becomo obsolete or from any 
other cause. The word is derived from the Onjck 
or t/lOUaj tongue, through its use in to dcseribo a 


closure. Henco it must be obvious that a Binull substance 
getting In will block it up ultogdlicr, and that thickening 
of the chords from iiillaminutiun may narrow it so much 
as to produce death by Kunbculion. TIiLs Is what takes 
place in fatal cuscs of crou]>; layers of a firm wbitlsh sub- 
sltiiicc, of th<i coiiKistuace oi bulled white of egg, aro funned 
in the inteilor of the windpipe, which narrow it and ])re~ 
vent the free ingiess nf uir; and if relief bo not obtained 
from the most active medical treatment, death will Kpeedily 
I ensue. The narrowing of the cliink gives rise to the con- 
vulbivo cough and the peculiar ringing sound of tlieresplra* 


word needing explanation, and then fur the explanation ' tion, which uru characteristic of the discasci 
itself, ami for any explanatory note or phrase. 'J'liere j GIiOUClBSTER (])ro))ouiic(‘d and often spelt fj/r/jitcr), 
have been numerous glosnarUt written to explain both the an inland county of Enghind, is bounded E. by Oxford, 
llelirew auti Greek portions of the Scii 2 )tures, to explain N. by Warwick and Worcester, W. by Hereford and Mon- 
diOicultlcs in tliu ti'anslatlous, and as marginal notes of ! mouth, nud S. by Sumerbct and Wilts. The greatest 
•diH'orcnt readings. Kxplaiuitiuus of the Runiuu and canon ! length, N.E. to S.W., is (>() tiiiles; the greatest breadth. 


law were called f/losscu. 


E. to W., is do miles. The urea is 12bH square miles, or 


GLOS'SOP, a inaiket-town and municljiul borough of j 8t)d,077 acres. 'I'lie jiopulatum in 1881 was 572,4113, 


England, in the county of Derby, on tlic Manchester and 
Sheilicld Ihiilway, 11)2 miles Jiom London and li) miles 
W.N.W. of Shellield. The town is situated in the midst 
of the beautiful scenery of the Peak, uu a lising ground, 
above a deej) valley culled the Dinting Vale, wbich is 
crossed by the railw'ay by means of u lofty viaduct of 
.sixteen arches. It consists of two portions, cidled the 
N(‘W and the Old Town; the funner is irregutavly built, 
.and the latter contains many nispcctahh; shops and dwcll- 
It has a town-liail, nmrkct-lion.sc, a liundsomc 


tSur/ace^ Jl^/droyraiihtf^ ijc.—The county is naturally 
divided into three distiicts, the hill, the vale, and the 
forest jlistricts. 'I'he hill district is formed by a range 
of Ijigh laud, the G<»tswi>lil Hills, running entirely tlirough 
the county from luu'llj-cast to tlie south and Houth-west. 
Its lunirse is nc.'irly puiullel to the Avon aud Severn, at 
a distance varying from 0 to It) miles, and it divides the 
b.'isin of tlie Sevem fnmi the? basin of the Thames. Tho 
vale distiiet lies between tin* hills and the Severn, and is 
divided into the vales of (ilouee.ster and Rcrkeloy, which 


church, and places of worship for Wobley.^ll^, Independents, ' aie togetlnT about 40 iiiiles in length. The forest dib- 
Romaii UatholicH, aud other dissenters; uu endowed .school, ' triet lies vve.st of the Severn; it bus un irregular surface, 
and a savings bunk; and is the jmncipal seat in Derljy- j aud is cliiefly ju-enpit'd by the Eorost of Dean, great part 
Hliirc of the cotton mauuhmlurc. There are also woollen ! of which is btill crown pvojicrty. Many cncromdiinents or 
aud j)aj)er mills, dyeing, bleaching, and print. w’t)rks, and grants <»f freehold pn>perty have been made on it from 
iron-touudries. The municipality consists of six aldeniicii i time to time; but the ipiantity of giouiid still retuiued 
ami eighteen councillors. Its population in 1881 w.as by tlie crown is above 21),1)00 acres, which grows timber 
10,574. Glossop Hall is the scut of Lord Howard of lit for shipbuilding. The govennnent of tlie fmc.st is vested 
Glos.sop. It is a line building in the Froncli chateau in a lonl waulen, who is constal>lu of the Casllo of St. 
htylo of the eighteenth century, and stands on rising gromiJ j lliiavcrs; six deputy wardens, four verderers chosen by 


above Howard Town. 


the fieclioldcvs, a conserv.ator, seven w'oodwurds, a chief 


GItOT'TlS (Gr. ylulta^ the lingual organ)t the orili<-cs i foiehlcr in fee and howbeaier, eight foresters in fee, a 
or mouth of the larynx, tluough which the air passes dnv- | gavcller, and a slewaid of the hwalimiutG. 

ing respiration. Jt is a small , '1 he jirinripal livers in Gb)ureHter.shire are the Skvkun, 

oblong aperture; whieh can be tl)c Wye, the Lower and tin* Upper Avon, the Fromc, the 
dilated or contracted at ])lca- | Isis or 'ilninies, tlie Calm*, tlie Wimliu.sh, and tlie Ledden. 
sure, and by its diflerent The Severn en((‘r.s the county from the north a little to tho 
vibratory motions the tones of ' west of 'I’ewkesbuiy, jukI h.as a conr.so of (50 miles to tbo 
tho voice aro modulated In , Luw’er Avon, w hero it leaves the county; it incloses a small 
speaking or hinging. Over tho ' tj’uet culled Ahiey I.slaml, near Gloucester; it has a tidal 
glottis is a cartilaginous valvi?- ri.se of 42 feet opjiohite the Lower Avon. The I.owi*r "Wyo 
like organ, called thtepiylnttin bounds a portion of the county on the west. Tho Upper 
(Gr., over tlio glottis), which ; Avon has a small portion of its course in tins county. The 
lias an important duty to per- ‘ North I'romc flows through Bristol, aud forms a part of 
fonn, and that is to protect tho harbour. The Ledden passes through this comity about 



the glottis, the Livyiix, the 
liachi'.*i, and tho lungs from 
Ihu introduction of any foreign 
huhst.ancc. When wc aio in 
the act of swulIowing.it himul- 


The Glottis. 


1(5 miles, from Doiinington to Alney Island. Tho Stroud 
rises near Brimptield, passes on to Stroud, and joins tho 
Sevcin 7 miles soulh-wcbt of Gloucester. The Colne rises 
nc.'ir Cheltenham, and joins other tributaries of tho Thames 
at Lechlado. The Leacdi and the Windrush are small rivers, 
timouiisly closes U]»on tho glot- The Tiiamks in tlio ujipcr part of its course is often called 
tis, and thus jirotecls tho t the Isis. Theio aro several canals in Gloueestcrsliire, and 
Ai. Av .441 .*1 poHsago to the lungH, ho as to ‘ it is also well supplied with railway aceomiuodation. 

cricoid onrtunee: e, tho cpi. prevciil tiic food from entering j ueoloptcal ( haractev. — llie whole range <4 the Cots- 
luthlriSd^B**of*thu’u^^^ "i'ldpipe. As a general : wold belongs to Iho lower divi^ion of the oolitic Bories. 

rule, both tho glottis and the j The great oolite forms n flat table-land on tin* summits; 
bai^nx, with the accompanying organs, aro considemhly j and on the wi steni escarpiiicnt beds of fullers’ earth, in- 
huger in men than in women; hence iLo great dillercnco ferior oolite, aud marly bundstono occur. The wliolo of 
ill tlio strength and volume of their respective voices, tho vale district rests on the lias formation. The soutli- 
Ece also An'VTi':s>iOii>, Cmcoxp, Tiiyuojd, and Voice. wc&t corner of the comity is occupied by tho coaltield. 

Tho chink between the vocal chords is not, at the 1 The whole of tlio ]•‘ore^t. of De.'Ui is .a co.alficld encircled by 
utmost, more than tiircc quarters of an inch in length, and ! an elevated border of e.arboulfcrous lime.stoiie and old red 
voi'ics 111 width from a quarter of an inch to abbolute 1 sund.Htonc. 
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TJio fijssils of tliib coHjity are extremely mimcrous, and 
ere found botli in the bills and tbo vales. Iron appears to 
>!jivo been wrought boro during the Roman occupation; and 

find it recorded in the reign of l-blward I. that tb'*ro 
wcje then seventy-tAVO fnrnaees for smelting it in llie 
forc.st. The ore is not very rich in nietni. Two hundred 
pits have been opened for the coal in diff*ei-ent parts of Ihu 
forest, but it is not consiiba'od so good as tiiat of Slatlord- 
abirc. Lead ore is found in many parts of tlio county, but 
not in suflicicnt quantities to dcfi ay tlie expense of working, 
ryrites, or sulpliui'ct of iron, has been fipimd in great 
abundance. Jaipis, culatniimri.s, petrosilux, barytes, quart/, 
crystals, gypsum, Jin7<'stoin*, and frmstonc are met Avilh in 
the county, 

Mauttfactureit. — These are numcrotis and important. 
The cloth m.anufneturc is cxtimsively carried on at \V(»lton- 
nnder-Edgo am! titnmd. jAI Franiptoii-Coltcrell, Wlnter- 
bonni, Itllton, and Weslerleigh there are considerable hut 
and felt manufactories, and s<»me persons are also engaged 
in st«»elviug-making. Tlie Imjt-mcntimu'd mauufacturo is 
oxtensiA'ely pursued at TtMvkesbury, AA'hero fiaine .‘iml lace i 
jnakiiAg likewis*} give employnienl to some of the in- 
habiltuits. In Gloneehler and in ihesuliurbs of llristol there 
arc pin manufactories. At Ncwland imd English Biekuor 
tiii-platcs arc made. JOdgo tools .arc made at (Joolcy, anti 
glass-bottles in tli * suburbs of Bristol. At Alorctipn and 
a few other places <5heese-cIotlis and other articles of linen 
am made. The large coinmeicial city of Bristol lias alstj 
flOA'cral Mranufiictoncs of brass, ir<m, lloorcloths, bo'C, hats, 
floaj), vinegar, 5 c. 

CliimU and Atjuvulltm’. —'Upo climate rpf Gltjucesti'V- 
fiibire varies according to the elevtilion of the land, in the 
valleys the temper.alure is miM. On iJic CotsAvoId Ilil/s 
tlie air is slsarp and bj/ndng. The \'jdp‘ of Gloncestcrshirp* 
is noted for tli« early maturity cif <*very kind of jigriciilluiMl 
produce, owing partly to llie nature of the soil, but. elnetly 
io the shelter nd'urded by the iiilis on tlie north and east. 

The soil on the Ootswolds is chiefly n eiUearcous saml, 
a few inches deep, rcstitig on <iulitc. Tiio jiocprcst is only 
fit for sheep-pasture, but sbeep thriA’c well on it. WIh'U* 
it Inui beeu improved by cultivation it hears tolerable crops. 
TJjo lower jpurts of the hills, and tlie A’ulh'ys Avlneli are 
between them, contain a better and a deeper soil. The 
valo has mostly a deep and rich soil. According to tlic 
agricultural statistics jmblihhcd in 1H8-1, there were (25.5,000 
acres, or moro than fuiir-fiftbs of Ibc entire nre.a, nnder 
cultivation. Corn Av.aa groAAm on 100,000 acres, green 
crops on 00,000, clover on 85,000, and .'»J>0,000 were 
in permanent pasture. 

Flax was forjiicrly cnlliAated to .some extent in tlie 
vale, but the belief that it avja-s a very scourging crop, and 
returned nothing to the land, h'd to its general prohibition 
in leases. Potatoes uru raised in the rich light loams In 
considerable quantities. In a county of Avbieli tin* greatest 
part of the subsoil is calcareous, sainfoin is a most valu¬ 
able production; it grow*s in poor chalky soils, and remains 
in vigour for many years. 'l'i>aM'lH arc raised for the use 
of tlie mnniif.'ieturers of woollen cloth, but nut to sucli nn 
extent as formerly. 

Gloucester contains grass-lands pwid meadows equal for 
richness to ony in the kingdom. In fae.t it is essimtially a 
dairy country, and has been ahvays renoAvned for its butter 
and cheese. The Gloucester breed of cows, allbough now 
eclipsed in public estimation by the improve<l shorthorns 
and the Devon, has qualities which make them still 
favonritcH with many experienced d.'iijymen. The produce 
of a good cow aA'cragcs from 21^ to 4^ caaIs. of cheese In 
tbo year. The sheep peculiar to this county aro the Cots- 
wold and tho Rycland breeds. The first arc large in the 
carcase, and rather strong in tlie hone, and the wool is 
coarse. The Ryeland or Herefordshire slieep arc bred in 
the forest district, and arc rather small. 'I'he number of 


cattle in tho counly in 1884 was 112,000, and of sho(;p 
850,000, There are lino orchards in difTcrent parts of the 
vale and forivst districts, and some veiy good cider and 
perry are made in the county. 

Ifiriuous fwd Tomis .—Ciloucestersbirc is divided into 
tAventy-nine hnmlrcd.s. It is in the dioceso of Glotices- 
tor, and in the Oxford circuit. Tho assixes are hold in 
tliQ city of Gloucu'ster. Since tho Reform Act wliieli 
came into operation in 1807 the county has been divided, 
for parliamentary pnrjioses, into East and West Glonecb- 
tershire, retAirinng two ineiubors each; tho boroughs of 
Gloucester and Stroud return each two members, and 
those of Cheltenham, Cirencester, and Tcwkcsbuiy, one 
each—total, eleven members. 

llistor;/ and Auliquitk‘s.'—i')\\ Iho division of tlio 
isl.iud into Britannia iVinia and Britannia Sccundo, after 
tho ooiKiucst hy tlie Romans, in A.i>. 4.5, that part of 
(Jloue<‘.st(T Avhich lies south-east of the Siwern was in- 
eluded in Britannia rriina, the other ]»art in Britannia 
Seeniubu After the suhsequenl division mad« under Con¬ 
stantine, the county, or lln? gieater part of it, was inclmlcd 
in the jjart named Flavia Cirsiiriensis. From tho mins 
Avlneh have l»cen at difterciit times discoA'cred in variims 
parts of tbc eounty, it wiUi evidently much occupied hy tin* 
Romans. Cirencester aa’;is tlie ntelropolis, AA’hile Gloucester 
and the hills .about the Severn were tho great military 
po:dlions. GhmeeshT formed jiart of the Mercian king 
dom in Old Englisb times, and was much harassed bv 
Ibe Dain-s. After the Norman Coiiqucbt the county was 
(1i.-.turbed by the eontest bclAA'ecM Stephen and tho Eiiipress 
Aluud, tlieii by the wars l»otwceii Henry II. and the 
Welsh, then by the disputes betAveen .Tohn and tho barons, 
.and aftorAvanls by flic Wars of (he Roses. Jn fhc Civil 
War of a later jieriod, between tbo Parliament and the 
CruAvn, many contests took place in difterent parts of 
Gioneestersbire. 

The principal Roman roads in fhc eounty are the Fo^s 
Way, Ertiiino Street, Ikenicld Street, and tho Via Juliiu 
Tliere arc scvi*nil tnici»s of Roman camps in this county, in 
Avhich coins and other antiquities iiavo been found. Near 
Sydney I’.ark uru tho remains of n Roman bath, of an 
elliptic form, ahuui 8 yards in leiigtli. Various founda 
tions of Roman Imildings and other antiquities have uIm) 
been found neiu- Cirencester. But Woodcheslcr, which is 
a small village about 2^ miles sontli-AA'est of Stroud, is the 
most celebrated place in tho oxainly fur tho iiuinhcr and 
beauty of tho Roman antiquities found. A great tcsselatud 
paA’cinent. Avas diseoA'cnid in the digging of graves in the 
chureliyurd of this village; it appears to iiave been a 
square of 48 feet 10 inches, with a very rich design. 
Various foundations of ajiartmcnts and tossclated pive- 
nnmls of difl'erent patterns haA'o been found within tho 
churchyard and emitipions to tbo great pavement. There 
arc many ti'uees of Jlrili.sh, Saxon, and Danish works in 
this eounty, as avcII as of Roman. At Beachley, a point of 
land at the mouth of tlio W.ao, c.xtcn8ivc earthworks are 
still remaining, probably of British origin. OfTii's Dyke 
terinluates her(>, and may bo clearly traced crossing the 
road at Buttington Tump. Camps, tumuli, and other 
remains of nuliquity ai'o mimewous. 

There are sumo tine old family seats in tho county, 
some of which are of very undent date, and there ore al8<» 
ruins of castles and abbeys. Among the miist distin¬ 
guished of these is Sudeicy Castle, built in the reign of 
Henry VI., and noAV in mins; Badminton House, built in 
1C82; Barnsley House, a stme.tnre in the Italian style; 
Barrington Hull, built in 1784; Berkeley Castle; Blair.o 
Castle, near Bristol; iliglmam Court, built dtiring the Pro¬ 
tectorate; Oakley Grove, built early in the last century; nnd 
tSoutham House, a veucrablo mansion of Henry VIII.'h 
time, wliieli retains moro of its original form than perhajjs 
any other domestic building in England of that era. 
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Gi.ouckstisu, a city, county of a city, port, ami flio 
capital of the above county, 104 miles W.N.W. fn>m Lon¬ 
don in direct distance, or 114 miles by the Great Western 
Hallway. It is pleasantly sitnated upon a i^cntle eiiilnence 
svhich rises on the wistcrn bank of the Severn, about a mile 
above the confluence of the two channels into whicli that 
river is divided by the island of Alncy, and about dO miles 
above its junction with the Bristol Channel. The oripn of 
this city is generally attributed to the Britons. Shortly 
after the invusiou of Britain under the Emperor ('landins, 
A.i>. 44, the city became subjected to the Komans, who 
<^Btabli^)hcd a colony here us a check upon the Sdiires, or 
inliabitants of South Wales, and colled it Culonia Glevnin. 
The city continued lu Iho possession of tlio Komans up to : 
the period of their leaving tlie ishuid. It subsequently j 
surrendered to the West Saxons .abimt the year ^77, and 
by them was culled Glmu-CeMer. 

It was repeatedly visited by Williinu 1 ., afiorded a refuge 
and support to llio Empress Maud in her contest with 
Steplicn, was the pluee where Henry HI. was crowned and 
I’.arlianients were held under Kieliard II. and Henry IV., 
and sided suceessfully w'ith the rarli.iiiicnt in tlio Civil 
War against Charles 1. 

The main streets of tlic city are nt right angles, and the 
town is <*lean and well-built. Tlic wal<*r for tito supply of 
the inliahitAnls is partly drawn fnnn llie Severn, and })artly 
from springs situated nem' Ihibiu Hood's llil), about 2 
miles distant from the town. Of the publie bnilditijt^, the 
cathedral is particularly deserving of notice. 'J’lie most 
ancient parts aix^ tlic crypt, the eliapels Mirroimding the 
choir, and the lower part of tijc nave, bnilt between lO.OH 
and lOSy, llic south aisle and transept in the 

cloister hi 1.*177-1412, and the J.iuiy Chapel towards tiio 
close of the fifteenth century. The tine Gothic tower, 
surmounted by four januacles of the most delie.ito uork- 
mnnship, is of somewhat more recent date. 'I'lio elioir, 
owing to the great elevation of the \ault, the ric]im*ss of 
the design, and the elaborate tr.accry of tJie eastern window, 
is an exceedingly fine specimen of the florid style of archi- 
lee.ture. The lengtli of the cathedral is 427 feet; breadth, ! 
l.'il feet; height of the tower, 223 feet. The whole 
building has recently been thoroughly restored both exter- 
nallv and intemallv. 

TJiero are, besides the cathedral, mimorous cliurclies, 
some of them very handsome, and cha))els for nearly 
•every dGiiommalion of dissenters. Erom the Chureli of St. 
Michael the curfew hell is still rung every evening. 'J’he 
town-Imll is a fine building, erected by Sinirkc in 1814. 
The other chief buildings are the cjiiMuquil palace, shire 
hall, county inlirtnary, lunatic asylum, alms-houses, gaol, 
cx>rn exchange, cattle moiket, theatre, literary and scientific 
institutions, the school of science and art, assembly-rooms, 
and pump-room over a spa. A statue of Bishop Hooper ; 
is erected near the spot of Ids martyrdom. 

There are two stone bridges, each (*f a single arch, over 
iho two channels of tho Severn. These arc connected by a 
paved road, called Overis Causeway, which extends through 
the rich pasture land of Alney Island. The manufactures 
of Gloucester were formerly much more extensive than at 
the present time, especially pin-making. The town, how¬ 
ever, is in a flourishing stale, and is surrounded by a 
largo nnd most fertile district. It has extensive water 
communication, nnd the improvements in the navigation 
of tho Severn, by the coniplution of tho GJoucester and 
Berkeley Canal, added considerably to its foreign and 
domestic comm<‘ree. 

The docks arc spacious, nnd eommuincato by means of 
tho canal with the open p&rt of the Severn below Sharp¬ 
ness Point The wharves are nbont 1000 feet in length, 
and are dirccGy connected with the varions railways. 
There are also large dry docks and slips. At Sharjmess 
J’oint, which is included withlu the port of Gloucester, 
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extensive dock works were opened in 1875. Prior to tliia 
many vessels chartered to Gloucester were obliged to dis¬ 
charge at tlio South Vales ports, the old opening to the 
canal nut being large enough. The port iia*} a I.'irge coast¬ 
ing trade, And thcru Is a good foreign trade witli tho Black 
and Baltic seas, Canada, the West Indies, and France. 
The numlier of vessels registered at the port in 1H84 was 
260 (12,,'500 tons). Tho entries and clearances each aver¬ 
age over 4600 vessels of about 420,000 tons per annum. 
Tiie euhtoma revenue in 188,S was £10,340. Gloucester 
is adinimbly supplied with railway communication to all 
])aris of the kingdom ; and besides aflbrtling a market for 
tlio suiTound'ng district, it imports corn, timber, wines, 
and spirits in considerable quantities, and has a large 
I export Trade. 

There me three endowed schools, viz. the college school, 
the blue-eont, and the free gi'ammar sehuul tif St. Mary de 
Grypt, .and numerous other scliools; several liospilals of 
Aiieionl foundation, county infirmary supported by voluntary 
donations, and a lunatic asylum. 

Tim city of (iioucester is a municqml borough, divided 
into four wards, and governed by nine aldernien and 
twenty-bcvrii ctunicillors. Tlic popnlathm in 1881 was 
3(5,621. The parliamenlary borough returns owe inemlHjr, 

, having lost one by tli« Act c>f 1886. Tho spring, summer, 

I and uintcr assizi-j arc held at Gloucester, and it is the 
place of r-li'etion for tho east divi.sion of tho county. 

'■ Tlio bishopric of Glonce.ster was founded liy Henry 
I VIII., and united with tliat of Bristol in 1836. It was 
diseoimeeted in 1884, and a separate bishopric created for 
Bristol and its more Inimediuto neighbouriiood. Tlie 
' bisliops income is £ 6 fMM) per anmiin, with a scat nt 
1 Kodborougli Alanr»r, Stroud. Gloucester is one of the 
tiircc cities at wldcli llu* grand triennial rnnsieal festivals 
of the choirs of W «jreest<*r, Hereford, and Gloucester are 
lield. It is the liirthplaee of the eloquent Whitfield (to 
wlioin an elegant memorial chnrcli was erected in 1871), 
Qiul tho bencvoli‘nt Uiiikes, the latter of whom here origin¬ 
ated Sunday schools. 

GLOUCSSTSR (Gio'ster), a seaport town and fishing 
station of iln* Ihiited States, iu the state of MassaciiUHetts, 
about 28 miles from Boston, with which it is connected 
by railway. It has a large and safe harbour, deep cnnngli 
to admit the largest vessels. The town is well-built, and 
finely feiluated. It is tnucli resorted to for sca-hatliiug. 
It had a po])nlatii)n of in 1880, the majority of 

whom are enijdoTcd in the cod and mackcK'l fisheries. 
The town has, besides, manufaetories of soap, candles, oil, 
anchors, rallies, and sails. Norman's Woe, the scene of 
the wreck of the NenperuSy famous in Longfellow's poem, 
is abont 2 miles distant. 

GLOUCKST&R. STATUTS OF. See Qro Wau- 

GLOVB (from tho Old English . 7 / 0 /'), a cover f(»r tl.e 
I hand. Th(> etymology of tlic English word show'.s an early 
use of gloves in this etumtry, lu the middle ages they 
fonned a rich and costly article of the dress of important 
! personages; and jewels were frequently mixed with splciid id 
embroidery on tiieir buck. Gloves are made of varions ma¬ 
terials, such ns silk, wool, linen, cotton, fur, and many kinds 
of leather. The latter material is tho most ahnndaiitly used. 
A few of the best gloves are made from real kid skins, but 
' tlie grcatiT part of so called “kid’* are made of lamb’s 
i skill, (iloves termed dogskin, buckskin, doeskin, are mode 
chiefly from sheep-skin, and some of tho thicker kinds from 
cttlf-hkln. The loalhor used in the manufanture of gloves 
1 is not, properly speaking, taunco, hut prepared by a pccu- 
! liar process which renders it soft and idinblc. The great 
scats of the leather glove manufacture in England at pre¬ 
sent are—Worcester, Woodstock, Yeovil, Leominster, Lud¬ 
low, and London, The French, however, still excel us iu 
this branch of manufacture. Care in cutting out is tho 

ill 
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prcat point, beyond the fiuencKs of the leather. Beau 
];runiniel, in the hw{;lit of Iiis j;lory, had the tliuinhs of 
liiM gloves ent by one artist and the fingers, &c., by aiiotlier. 
Before 182.'> French gloves were pruhildled to be imported. 
TJiis jtrulnbition had the elVect, by ]»eventing nil competi¬ 
tion and emulation with the foreigner, of checking imjjrove- 
ineiit and of rendering British gloves Jjigh in prii'e and in- 
feiior in quality. 

Worsted ghives arc made chiefly in and near Leicester, 
cotton gloves in Notfingliain, and silk gloves in Derby. 
The maiuifae.turo of tljcsc three klinls Is cl{»sely connected 
with that of stocking'!. 

White (ilore ^.—At what is called a maiden assize, 
or when there are jio juisoiK'rs hj he tried, it has from liiiie 
immomurial hec‘ii tJie eustimi of the higli shcrifl’ to presimt 
the judges with wlilti* gloves. TJm clerk of assize and tlie 
judge’s ofliccr.s liavi* money given to them on the same 
oacii''ion, nhieli is called glo\e-nioney. Formerly, on tlie 
application for the reversal of an outlawry, tin* <b-fciidant 
was ohliged to appear personally in court and present 
gloves to the judges. The custom «>f jirescnling wliiln 
gloves to tlic JudgcH on u maiden circuit is also observed 
in Seollaiid. 

GLOW'WOllBI Is the inurie apjdicd to beetles of tin* 
family JiJimpyridjv. whieh have tlie power of (nnitling light; 
the hitler part of the v\onl has rc'fm’ence to the woiin-llke 
nppearanee of tire females of some spceii*s. I'lm family 
Lampyrldrc is noticed in lire .‘irticle Fiki->kly ; the jmr- 
sent article will ho routined to llio eomnion Fnglisli species, 
to whieh the name glowworm is especially ap]dieal>!«*. 
This insect {Ijuuipiirts •ttovtilnr(r) is ratlier more tliaii hrdf 
an inch in l<*iigl]i, of a Idaekisli colour; tiio tiiorax is mar¬ 
gined with dusky red, the legs and the edges of tli« seg- 
ineuts of tlio body of the same colour. Tire female closely 
resembles the laivu; she is quite destitute of wings, and the 
teriiiinul K(‘grnents of tlui abdomen beneath are yellowisii; 
the body is veiy soft, of nu oblong form, pointed at tin* 
extremity ; Ujc thorax is semicircular; the legs and antenna? 
are veiy sliort. The male glowworm emits tlie ]diospliores- 
eent light in a slight degree, but it is chietly tin* female from 
which the biilliant light proceeds wliich is so often seen on 
banks, beiu'ath hedges, and in various other situations. The 
luminosity of the glowworm is due to the concentration of 
phosphorescent granules in the hinder pin t of tJie abdomen. 
According to Matteucci these granules do not contain 
jihospliorus, but form part of a yellow ish-jiuljiy tissue 
which is jienneated witJi uen'es and numerous tiuc air- 
tubes (trachem). The trachcic supply tlie oxygen by ineniis 
of wliich tho combustion goes on. The emission of light is 
under the control of the in^jcct’s will. Glowworms will 
live a long time in vacuo, and iu difleveut kinds of gases— 
the nitrous acid, muriatic, and sul[>hurous gases excepted, 
for iu these tin y soon expire. When idaeed in liydrogeu 
pas they sometimes detonate. If the Inminous p<irtion of 
tlio abdomen be aeinoved it retains its luminous property 
for some lime, and when apparently extinct it may h« 
reproduced by softening tlio matter with water. The 
insects emit a brilliant light if imnuTsed in warm water, 
but iu cold water it is cxtinguislicd. As the females are 
wingless, and consequently rcstiicted in their powers of 
loconiulion, and the insects are uoetunial in their habits, 
the light serves to conduct tho sexes to cacli other. Thu 
larvic may be kept alive for a considerable lime; they feed 
voraciously upon snails, killing those of the largest size; 
hometimes they seize a snail while crawling, and when the 
animal retires within its slioll they still keep their hold, 
and allow themselves to bo carried into the hIicI! witli tho 
snail, and although they become enveloped in the mucous 
seorctiuii, it appears to adhere to their bodies very seldom. 
Upon being touched or disturbed they emit the pliosphor- 
cscoiit light, but not to so great a degree ns tlio perfect 
iiibeet. 


GLOXINIA is a genus of plants belonging to the 
order GK.SNF.HACK.ii. The bpecic.s arc cultivated iu hot- 
liouscs in tliis eomitry, not only for tlieir delicately tinted 
llowei's, hut also, in some spuch'S, for the rich wdour of the- 
undev-side of the lenve.s. The corolla is ennipnnulatc, whlj. 
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livi* short unequal lobes. 'J'hc anllicrs eoheie by their apices 
1 o form a iquare. The diM? forms a ring. The ovary is 
almost altogelln'r inferior, and the stigma is eoneaio. TJiero 
are six species, natives of trcipical Ameiica from Brazil to 
Mexico. 

GLU'CIC or KALI-SACCHAR'IC ACID, im at id 

obtained from sugar by tlic action of acids or :dkalii*'<. 
It is a colourless, amorphous sub.^lam•l*, very soluble iu 
water and in alcohol, and di'eom])Oscs when heated to 
100° C. (212° Falir.) The formula is F'la^liHOy. It 
coinhines with hase.s, forming a number of salts call'd 
glncates; the.'-earo geueuill; soluh](‘in water. The glucatu 
of lead is insuluhlc. 

GLUCINUM or BERYLXIUM is a rare metal, 
discovered by Vauqueliu in 171*8. It occurs ns a silieatu 
in beryl, helvite, and gadoliniti*, and as an alnminate in 
e.hrysoheryl. Tho metal was first obtained by Wiililev in 
1828, by fusing the eliloiide with potassimn, hut is now 
prepared by fusing th« eldoride witli sudinm in a current 
of hydrogen. It is n white metal, of speeilic gravity 2’1. 
It melts a little below tliu ln*nt required by silver, ami 
may be rolled into 8hc<ds. The symbol is G; the atomic 
weight is 4*7. It is stable in the air, does not readily 
oxidize, and does not rombhio with sulphur at all. It 
forms a hai'd hriLlle alloy with silicon, and is soluble in- 
cansiic potash, but not in ammonia. 8ul{)hunc nmi hydro¬ 
chloric acids dissolve it with evolution of hydrogen, hut 
nitric acid docs not readily act on it. There is only oiio 
oxide, called glucina (G»0); it funns a liydrato (GaO HaO). 
It resembles alumina, and is soluble in enustio soda and 
potash. It is a light white tasteless powder, of specitic 
gravity 2*nC7. Chloride of glncinum (GCl) melts at a 
gentle heat and sublimes In colourless needles; it Is very 
solublo in water, and very deliquescent. The iodide, 
bromide, and fluoride are also known, and resemble tlie- 
chloride. All the soluble salts of glucioum have a sweet 
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aHtnnp:t‘Ot taste. The reactions of the metal goncrnlly 
resemblo those of nlmuiniumy but the two metalK in solu¬ 
tion are distinguished by the u<;tion of ammonium car¬ 
bonate on tlio precipitates by ilio alkalies and alkiilinu 
carbuiiatca« as it dissolves those of gluciiium, but not those 
of uluiiiiuium. Moreover, when heated before the lii(»w- 
])ipo vi'itii cobalt nitrate, the aluniinium conipoundN give a 
blue colonr, which tho glacinuui compounds do not. 

GLUCK. CHRISTOPH WILLIBALB VON. was 
born near Kcunmrkt, in the ralullnatc, in 1711, of jiarcnts 
iu tho servico of Princo I^>bkowitz. ^Vh^n very young he 
lost his father, and was totally neglected; but, self-taught, 
he contrived to work his way to Prague and Vienna, and 
Ihcuco to Italy, where lio studied under Saminartini. Lord 
Middleton brought him, iu 17-15, to England, wIkto he 
reinuiiied a few years without attracting much luitice. 11c 
then returned to Italy, where lie formed an intimacy with 
tlalzahigi tlie poet, and the two concerted a r<-f()rm of the 
Il.aliau opera, which was earried out in the instane.es of 
“ Orfeo ” and “Aleeste,” both of which were produe<-d 
nt Vieiiina, the former iu 1702 the l:itt<T in 1707. Such 
was now his reputation that lie w.is invited to compose an 
opera for the French Ai’ade'mio Ifovale. For iJiis lie vv rote 
liis “ Iphigcnie CQ Aulide,” whieli was Immglit out at Palis, 
under his own direction, iu 177 (i, and completely triuiiijdied 
over llic national prejudices opposed to it. Shoitly aftor- 
ward.s. however, a violent nml long-continued hostility 
ensued Ixitvveen Iw o parties al Paris, one of whom espou.'fed 
the eaiiM* of Ghiek und the other tliat of tho Italian com¬ 
poser I'ieeini. Gluck was [M>wcrfully aided in his eoulest 
by tiic warm supjiort of tlie danpliiness, tho unfortunato 
^laiie Antoinette, then in tlic pride of her youthful gaiety 
niul bc.auty. She liad been his pnjiil at Vienna for the last 
few years of her resideuco with her mother, tin' Kinpri's.s 
Maria 'J’heresa, before her marriage to the dauphin (l.onis 
^V'l.) She helped him substantially V|ith muney as well. 

Jlesidcs tlio above-mentioned operas Gluck jiroduee*! 
wveral others, the best of which arc “Armida” (1777^ 
“ Ipliigdiiie eii Tauridc” (May, 1770), und “Echo ct 
Earcissc” (1770), lie returned to Vienna in 1784, and 
shortly after was attacked by paralysis, whieh terminated 
his life 17th November, 1787. This truly great compuser 
jiosscsseJ a powerful and original mind, which lias ]jiaeed 
Jiim iu the very highest rank of musicians. He wa& the 
<*reator of modern dramatic music tif tlie serious sehool. 
His urciiestrul colouring, tliat is to say, the art <if height¬ 
ening the cllect by exactly tlic proper quality of tone ami 
eombination of inslruincnts projiortioncil to the bpocial oc¬ 
casion, is a feature specially adiniied in Glnclc. 

GLU'COSB is a sugar found in tlie juice of grapes, 
figs, and other sweet fruits; it is often seen in small <*iys- 
tnllino concretions in raisins, and is the princi]uil suceharine 
matter iu honey. It is also found in the human body, 
cspei'.ially in tho disease know’n ns dialictes, when it is 
voided in large quantity iu tlio urine. It is also obtained 
by the action of ferments on cane sugar, starch, and dex¬ 
trine; and by the action of dilute acids on stareh mid 
other carbo-hydrates, and by the decninjiositioii of gln- 
cosides. Two varieties exist: one is called dextro-glu- 
cose, from its action on polarized light, turning the ray to 
the riglit—this is the common variety; the other, called 
lievo-glucoBC, tunas the ray to the left. This is also 
found in many sweet fruits, in association with the oilier 
variety. Hcxtro-glucoso lias the formula CBUj..()y, as 
crystallized from its solution in alcohol; hut from solution 
in water, in which it is very soluble, a hydrate is obtained, 
CflHijOoHjO, in white cauliflower-shaped masses of minute 
crystals; these melt at 140° C. (284° Falu-.) und become 
anhydrous. It is soluble in times its weight of cold 
water. When heated to 170° C. (838° Fahr.) it is con¬ 
verted Into glucosin, CeHtgOs. Strong nitric acid converts 
It into nitro-glacose. Glucose is manufactured on a very 


large scale, especially in America, where it is often used for 
making nrtilicial honey; even the huneyconiib is successfully 
imitated by pjxraffiu wax; the prim-qtal application,however, 
is in tho manufacture of beer and porter, wlu-rc it partly 
rcjdaccs iiiuU. It is mado from mai/.o or any of the c.livaper 
varieticK of starcl] by boiling witli very dilute sulpluiviu 
acid, tlic acid is precl]iitatcd by lime us suljiliulu of limo, 
uud tho buiiition added to the wort or evaporated in a 
vacuum pan, and crystallized in large blocks, vvhicii ru- 
Bcmble bulU-r, fur the murket. Tlie cunversion of cano 
sugar into gluco.su is tiie fii>t step in Its nlliinate ronvorsion 
intu alcohol. (iliieuse is I'ceogui/.ed iu solution by tho 
immediate reducllon of cupiiu salts wlien gfiitly heated 
witii it. Gliieosoeun bu made from cellulose by the action 
of strong sulphuric acid, wiiicli dissolves it, and then Loll¬ 
ing the mass in water. Cotton .and linen rags can tiiua 
be rcadilv convcitcd into sugiu*. 

GLU'eOSIDES are bodies often found in jiLiuts, which, 
when decomposed by dilute acids, yield glucoac and some 
other products. 

GLUE is an imjmre vaiiety of gelaliii, iiiaile from tho 
jiaiings of hides, liixifs, und bones, iiy boiling tliem iu water 
tor u eoii.-iideralde lime, and btrainiiig Ihiougli .a wire sieve. 
Tiie solnlioji is jioui'cd into bliallovv moulds, cut into squares, 
and dried on a net. U iinjuuvos by ugii; and though of a 
I deep brown colour. It should be (piite clear anil translucent, 

I and slionld swell cousideiablv ou soaking in cold water, 
but nut dissidve except in hot water. Glue is remarkable 
for it** gieat adhesiveness, tenacity, and louglmcsn. It is 
a large article of commeree, -and mmdi employed in :dl 
kinds of joiner work, cahiiieL-making, and veneering. A 
softer variety of glue, called sizf^ is made from parchment 
cuttings; it inoie reseinldesgi'latiii,und is used principally 
by ]»ainti‘i’s, I'ie., for sizing walls before painting, or for 
mixing with colours wh«Tc oll-palnt is not employed. 

GLUMA'CEOUS PLANTS include glasses, sedges, 
and ihiee small oiders. [See Lotanv.] 'Dio series 
Glmnaccic is so named because tho heads or spicules of 
flowers are inclosed by scaly tracts, i-alled (/lums. 

GLUTEN, an Inqiortant constituent in all the- vaiieties 
of corn used us fo<*d, Inil existing iu the largest quantity in 
wlie.-it. Wlien wlieat Hour is washed with water on xi 
btrauier, the stnreii and gummy matters jioss tliroug)), and 
tile gluten remains behind as a tenacious ligbt-brovvu ud- 
liesivo mass, it is the substance for wbieli the Hour is 
most valued in the manufacture of macaroni, >v«-iinleelli, 
and }>asle. it i.s a nitrogenous snbstaitee i'e''Cmblhig 
xiUnmien. It is insoluhlo in watei, but soluble iu caustic 
])otasii. Alcohol divides it into three ]»rinci]iles, one iu- 
Koluble In this menstruum, called vegelablc fibrin ; and two 
buluble, called mucin or vegetable ca&cin and glulin, or 
vegetable gidatili. 

Gluten contains eaiboii, 52 ; hydrogen, 7 ; nitrogen, 15. 

Glutiii 58; “ 7; “ 14. 

It is cajiable of acting o-h a ferment, and will convert starch 
into dexlrinc and glucxjsi'. Tho best wheat flour contains 
10 to 11 per cent, of gluten, inferior wheat onlyJ^ to jkt 
cent. In some biscuits jirepnrcd for diabelie patii-nts the 
starch Is elimliiatud, and the gluten alone eiuploxed; these 
form a highly nitrogenous food. 

GLUTEN-CASEIN and GLUTEN-FIBRIN. Sec 
Cl.tJTKN. 

GLUT'TON or WOL'VERENE (Ouh is a 

carnivorous animal, a sja-eies of tlie w-cjim-I family 
(Mr.vrKi.iDA-:). 'J'lie glutton inhaliits all the countries 
bordering on the Nortlievn Ocean, both in Euro]>e .and 
Abia. Ill Korw.'iy it is very cnnimon in Hrontlieim. Iu 
America it inUabitB Canada, tho fur countries, and the 
uncultivated portions of tiie north of the United States, 
where it is well known in conscqiieiicu of the depredations 
it commits, ll is a fierce and voracious animal, but by no 
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•means finnnitlaWo to man or the larger beaHts, though its 
strength is very great in proportion to its size. Slow in 
its movements, it makes up by porscvcrancc and industry 
for this defect, and at a steady pace pursues its pi'ey for 
miles, ImiitH out weak or dying aiiiiimis, robs the hunter’s 
traps of their booty, and destroys litucs, marmots, and 
birds, which it seizes unawares. The slanders of old 
writers respecting the gluttcm’s extreme voracity liave been 
perpetuated in its name. In fact this animal is not more 
gluttonous than others of its kind. Its nnnning and mis¬ 
chievous propcnsitii's do not appe ar to have been exaggov- 
Ated. The damage it (hies to the fur trade in America is 
very great. It follows the truck of the iiiarten'hunter, 
destroying the traps, devouring Iho bait or the imprlsoiUHl 
marten, or else burying llie contents of tlie trap in the 
4 mow. A love of stealing uiul hidiiig things in sh<'(*r 
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wnii^onncss is as chariicleilstle of the glutton as It is of a 
jackdaw or mag|)ie. The amount of iukdligcnce the glut¬ 
ton displays in evading trajis and oulwitlliig his enemy, 
man, is astonishing. 

The glutton is about the size of the common badger, and 
measures 2 .J feet in length, nut including tliu (hick bushy 
tail, which is rather more than lialf a foot in longlli, the tcr- 
minai liairs venching 4 or h inches furtbrr. 'J'he body is 
strongly arched, especially along the buck. The head is 
broad and pointed at the muzzle, the ears being short, 
rounded, and partly concealed by the fur. The jaws are 
provided .with thirty-eight teeth- Ihcrc being twelve 
incisors, four canines, sixteen premolars, and six molars, 
four of the latter belonging to this lower jaw. The limbs 
arc short, and terminate in semi plantigrade llve-loed feet, 
tlie digits of which are furnished with powerful sharp claws. 
The fur exhibits a chirk maroon or reddish-hn>wii colour, 
becoming almost black us winter sets in; on either side a 
light reddish hand, inclining to wliitn, extends from the 
shoulder to the idp, but it is more consjdeuous in some 
individuals thou in others. '1 he hair of the tail is black, 
the under ]iart of the throat and chest being more or less 
marked with pale whitish streaks. 

GLYC^'BIA, a genus of plants In-longing to the order 
of Grasses, anil tljo tribe Eestne-en*. 'J’lio s]»ecies are 
handsome grasses with lung stems, and mostly iuliahlfc 
watery plmjes. There arc two species found in Great llri- 
tain, (Jlyceria aquatica and Giffcerla fuitans. They 
contain a large quantity of saccharine matter, hut arc 
course grasses. The name is derived from the Greek 
fjlycerotty sweet. Glycerin is distiugiiibhed by the follow¬ 
ing characters. The spicules have several flowers, and are 
arranged in a p.aniclo. There arc two empty glumes, 
which are shorter than the two lowest flowering glumes, 
and unequal and ni(;ml>ranous. Tho flowering glumes nro 
convex, not keeled, with an obtuse scarlous tip and from five 
to seven prominent ribs. The pale is bifid. The fruit Is 
oblong, free. There arc thirty species widely dispersed in 


temperate regions, a few occurring in the tropics. Tl»o 
fruit of Uhiccrla jimtan9 is often sold under the name of 
manna seeds. They ai-e sweet and nntritious, and are 
considered a delicacy for puddings or soups. On the 
Gontlncnt this grass is sometimes grown as a crop. 
Water-fowl and fi^h are fond of tho seeds, and tho grass 
should therefore he cucouraged round ponds, and bn the 
banks of streams. 

GLY'CKRIC ACID, an acid obtained by the action of 
nitric acid on glycerin. The foimula is C;jnfi 04 . It is 
isomeric w'ith Reruvic acid. Glyceric anhydride, C 3 II 4 O 3 , 
is a brown mass. It combines with hoses, fonniiig a num¬ 
ber of salts (tailed glycerates. 

GLY'CERtDES arc glyecrin ethers or fats. Tho 
natural fats aro all compound ethers of glycerin; some 
of tliese have been produced arlilicially. 

GIiY'ClBRIK is a bweel, syrujty liquid formed during 
the saponineution of oils and fats. Not many years since 
glycerin was thrown avvny as a waste product from soap 
and stearine e.aii(llc works, hut it is now (-mployed in a 
Yiu’iety of useful ways. 

Common rommereial glycerin is extracted from sweet 
steariiie-liquor, by pivcipitating tlio lime by a sti*eam of 
enrhonie. acid gns or l)y a solution of (xarbonatc of soda; 
tho liquor is then boiled a little, liltered. evaporated to a 
syrujiy ronsistenee, and again filtered. The best glycerin 
is made tiy introducing snporh(*atcd steam of from to 
Fahr. into a distillatory apparatus cuntaiiiing palm 
oil or olluT fatty body. 'I'lio action of the steam cflects 
IIm- deeoinpo.sition of the fat, and the glyecrin and tlio fatty 
neiils distil over together, but no longer in combination. 
In tho rocpivor tlie (tondensed glycerin, from its higher 
specific gravity, sinks btdow the fatty acids. It is e-on- 
i-eni rated by evaporation. 

In its pun* slate glycerin is a eohmrlcss, odourl(*S 5 -, 
uneryj lallizahle li(^id, sweet to tlie taste, and of a syrupy 
e<msist(‘iiee; it mixes with water in all pmporUons, does 
not evaporate or change in the air at ordinary tempera- 
turi's, and is not susceptible of rancidity or Hpontan<*ou 8 
fenneiitalion; it is neutral to test paper, ami possesses 
ncitlier basic nor acid properties; it is eublly charged with 
the aroma of tho osscnliul oils, and may Ik* combined witli 
soap and many other substance’s witliout undergoing change. 

Glycerin is extensively employed in phnnnacy as an ex¬ 
cipient fur iiiedieines, and as a solvent. It-s sidvent pro¬ 
perties arc foii‘'ider.ahlo, many substances soluUo in w’ater 
being mu(*h more so in glycerin. It i.s usi-d alone or in 
romhhiation as a soothing emollient, and is added to poul¬ 
tices and dressings inslt-ad of oil, to prevent their harden¬ 
ing. Diluted with water it often suexjceds in allaying 
itciung and irritation of the skin when all other means 
fail. As a rosnu-tie, citln-r made into a lotion or added to 
soap (glycerin soaj)), or used in small quantities along with 
tho water employed in wushing, it imparts a healthy clear¬ 
ness and a sensation of softness and coolness to the skin 
which is very ngrccabl(3 and refreshing. It is the best 
remedy known for chapped nipples, hands, lips, &c., all 
of which may be prciveiited by its uso as an article of the 
toilul. Article.s, such as tubs and pails, saturated with it 
will neither shrink nor dry uj»; leather soaked in it keeps 
moist and pliable. It is used for extracting the perfume 
of flowers, to preserve animal substance's from decay, and 
is employed in dyeing, brewing, liqueur-making, wine-keep¬ 
ing, and many other purposes. 

Glycerin is largely distributed in nature; it is a con¬ 
stituent of all oils and fats, in which it is combined witli the 
fatty acids. It is always produced in the alcoholic fermonta- 
lion of sugar, a fact first pointed out by Pasteur. It has 
been produced artificially from tribromide of ally!. It is n 
triatomic alcohol, having the formula CsHgOj. Alone it 
does not distil without decomposition, but is easily distilled 
in the presence of steam. The specific gravity is 1*2GU« 
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It is very soluble in. water, alcoliul, and cldurofonn, bat 
not in ether. It does not freeze even at very low tempera¬ 
tures: a solution in water of 50 per cent, lias a freezing 
point of —31" 0.; hence it is use*! in gas meters to 
prevent freezing, and in freezing mnehines to convey the 
cold temperature. It is unaltei'ed by expusnre to the air, 
nud it is used as a lubricator in clock-work and other 
delicate mnciiinery. When acted on ])y slrcaig nitric acid 
it forms a terribly explosive compound, called ultru- 
glycerin, CaKsN-jOj). See Nrmo-fji.YOKUiN. 

GLY'COCINS: or GI.Y'GOCOL. or sugar of gL-latin, 
is an organic substance obtained by the action of sulphuric 
ncid or Caustic alkalies on gelatin. It crystallizes in hard 
prisms, which melt when lieatcd, nn<l Uistc as sweet as 
grape sugar. It is not very soluble either in water or 
alcohol; a mixture of these is the best sidvent. The 
formula is 

GliY'COGSN is a starchy substance formed in the 
liver, our whole knowledge of which, witii all tlie most 
important issues it involv«‘s, is due to the genius of the 
French physiologist, M. Olsuide rieniaid. This distin¬ 
guished savant in 1H48 studied the ctiurse lakeJi by j 
the sugar in the food, which he endeavoured to trace 
fiom its absorption by the intestine. Auiuiig other c‘X]»eri- 
nients Ijo fed u dog for seven days with food containing 
much sugar and starch (starch, as is \ee}l kiifiwn,l)ee()ining 
sugar uiuler certain conditions’), and Jjc tlien found sugar 
in the portal veins emneying tli<* blood to the liver for 
ehihoratiun, and in the, hejiallc >cins conveying the blooil 
away from the liver after iliboratiun l>y that organ, '1 lam 
feeding the dog on meat only, he U'ste«l tlio Idotid again, 
lie found no sugar at all m tlu* poitsil vein enrrying the 
bio(»d to the liver, hut tjractically as iniU’h in tlie liepatic 
vein carrying the bhxidit J**' l»'foic‘ wiien under tin* 
carboliydrate diet. TTio liver evidently was a gieat sugar- 
making organ. ItuL further ii‘searehes, e.spe.eially washing 
llie liver after death, proved that it is‘not sugar t/lHCOuc 
which is formed, Imt a starchy carhohydrale, to which, as 
its function is to make glucose, by llie ordinary transfor¬ 
mation of starch into sug.aT, lleniard gave the n.amc of 
glucose-makcr, or /////ro/yt//. The liver stores up the 
slarehy glycogen, ami us the boily requiies it glycogen 
turns into the re.adily srdnl»le glucose (grajm-sugar), and 
as suc}4 ge ts burned uj> in the lungs. TJie liver obtains 
glycogen not only fyoin starchy (ainylaeeons) fcKids, but 
from albuminous hubstanres. In 1h(> latter ease the allm- 
iiicMi becomes glycogen and urea, tlic urea passing oil' by 
the kidneys. 

Glycogen 1ms the cbemleal formula C„TI|„()(.,. It is ]>est 
obtained from the liver of a freshly killed animal, cut into 
small jneccs, and jdaecd in boiling water for a short time, 
then bruised and boiled for n quarter of an liour. Alcohol 
now precipitates it us a white amorphous, stavch-likc sub¬ 
stance, colourless, tasteless, odourless, soluble iu waiter but 
not in alcohol; and readily passing into glucose (sugar) 
hy the addition of any auiinnl ferment or a dilute neid. 
Over-production of glycogen, and hence of glucose, leads 
to serious consequences; the surplus appearing as sugar in 
the urine (glycosuria) producing various diseases, among 
which is the w'cll-kiiown exhausting Diauktkh. 

It should be mentioned that lately a school has arlKcn, 
headed by the weighty authority of Pavy, which seriously 
doubts whether in life (healthy life) glycogen ever becomes 
sugar; whether, in fact, sugar is only the result of death 
or of diseoiH' dccuniposiug the glycogen. 

GLYCOL, or mono-ethylenic alcohol, is a diut«»niic 
alcohol, tho name indicating that it U intermediate between 
glycerin, which is Iriatomic, and alcohol, which is mon¬ 
atomic. It is obtained by the distillation of acetate of 
ethylene witli potash, and is a colourless, inodorous liquid, 
boiUng at 197*5® C. (3H6® Fahr.) and having a s^iecihc 
gravity of 1*125. It is miscible with water and alcohol, 


but not with ether. The formula is CsIIoO^. Caustic 
potash is soluble in it, but tlie curbonato and sulphate are 
both insoluble. 

GLY'COLLIC or OXY-ACKTIC ACID, an acid 
obtained from the oxidation of glycol, and from several 
other sources. It is obtained iu large crystals, having a 
very acid taste. The crystals melt at 7H® C. (172'* Fahr.) 
At 100® 0. (212® Fahr.) the aqueous acid distils unchanged, 
but it decomposes at a higher temperature. It Is soluble 
in water, alcohol, and ether. The formula is Cyll^O-j. It 
is monohasle and diatomic, and forms an extensive Herius 
of .viltH witli tlie metals uiid otlicr buses, called ghfcollates. 

GLYCYRRHI'ZIN, a Hacoliarine principle found in 
the root of liquorice (jUluctin'hiza ylubru\ natural order 
Jjegiimitiosa*. It is obtained hy precipitating the infusion 
of till* root wilii suljihiiric acid. Tlio precipitate is well 
W'ashed and redissulved in alcohol, from wliich it is ro- 
c<»vered liy evujioiation. It is a sweet, amorphous, slightly 
yellow powder, soluble in water, alcohol, nud ether. It is 
unfermciitable. The formula is It is a gluco- 

side, and is resolved on boiling with dilute sulphuric ncid 
into glueose and glycyrretin (Giyllai 04 '). It is much used 
iu medicine as a demulcent and gentle laxative. 

GLYPT'ODON is a genus of large extinet animals 
b<‘longiiig lo the order ItnuTA or Edentata, and finding 
lln‘ir nearest allies at the present day iu the little Aiima- 
H 1 I.I.ON id South America. TTie (llyptodona arc found in 
IMeisloccnc deposits in I’razil and Ihieiios Ayres. TTic 
name has refeicnce to the longitudinally fluted character 
of tlieir teeth. 'J'he body was covered witli a complete 
minoiir of bony immovable plates, so that these animals 
eouhl not roll tlieniseiveK u]> like the armadillos. The 
he.id was short, tlic limbs stout, tlie feet short and broad, 
.ami tlic tail lonL^ The hcml was protected hy bony plates 
and could be ictiaeted witliin the carapace of the liody. 
The verli-hial colmnn had its segments so completely 
aukvloscd as to foini a eyliiulric.ll bony md. (jliijtfodoH 
vlftrijifH mcaMiveil over 9 feet from the snout to the tip of 
the tail, lllany s]jecies of these huge extinct animals 
liavc been desciihed. Iteeeutly the genus 1ms been raised 
to the dignity of a family containing live gonenu 

GMBLI'NA, an Abialic genus of jdiuits, belonging to 
the order \T:ui'.i:NA( i:a:. All the species of Gnicimu form 
shrulis or trees, of which the latter are valued for their 
limber. They aie found in tiic islands of tbe Indiair 
Oi'can, extending thenee into tlie Malayan ami IndiaU' 
peuiiisul.ns, Cliina, and Australi.a. The leaves of flinelina 
pnn'ifoiia are remarkable for rendering water very 
inueilaginous. (hnt'UHO arhorea is valuable for its timber, 
as it eombincR lightness with strength; the wood is iiofc 
rimdily attacked by iuseets, and it is used for making 
curringea, chairs, &-<*. Gmelina is nearly allied to Vitex, 
Imt the Btanums .arc shorter tliun the corolla, and the 
tlovvers .arc large, with a corolla-tube narrow Wlovv and 
wide above. 

GNAPHA'LIUM. a p*nus of phiiits belonging to the 
order CtiMrosiT.v.. The bjiecies of this genus have a soft 
pnlicscent foliage with dry Hovvers, w’hich keep for a long 
time without perisliing, and, like those of soint species of 
Helichrysum and Zeranlheinum, are called “everlastings” 
or “iininertal Howers.'* The species are numerous. Five 
are Uritish. Several of the .sjiecies of the old genus 
GiiaphuUum aie referred lo new geuer.a, us Anliuinaria and 
Filago. GnapliaUiim tlhicum is AiiftHntina diotca of 
Gicrtner. It grows on inoiint.ain heaths iu Gri-at llritaiu, 
and is coimnonly culled cotton-u'cvdy and by the older 
herbalists pes catL Its flowers are astringent, and wero 
formerly cinjiloycd iu the euro of hooping-cough, phtliihia, 
and Incmoptysis, 

GNAT is the name given to the species of Culicid®, a 
family of two-winged insects or DirxEitA, belonging to the 
section Nhmookua, Tho Cnlicidm are distinguished by 
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thoir \(mf* anil slender prolmicis, wliich is usually straiglit 
Jiud projectiiijj;: iii Iho female it cimsists of seven distinct 
pieces, the full number of the typiwil dipterrms proboHcls, 
and forms a powerful suctorial orpan. Tho bloodthirsty 
tastes of tlic female are not shared by the male, who feeds 
on the juices of flowers and has a hitn])ler proboscis. Tlie 
maxillary palps are very lonp and hairy in the males. 
The males arc also distinpuishod by the preator lenpth and 
feathery appearance of tlioir aiitcnn®: these orpans have 
fourteen joints. The ahiloinen is exce(>diiip1y blunder and 
delicate; the thorax is stoub'r. 

These insects piori5e the skin by means of tbeir probos¬ 
cis, in order to feud upon tbe blood, and at the same time 
inject a poisonous fluid, produeinp considerable inflainnia- 
ti<in and swellinp, wliich do not always readily subside. 
As examples we. may mention the Common (liiat (Cnlex 
ffipirus) and the mosquito mnxqni/ti). It is 

"eneridly durinp the iiipl't or towards eveninp that the 
iriiats enierpo from their eoneealment and eommeneo tlicir 
life of aetivity. They abound alike in the repions of tlio 
north uiul in the hotter countries; and dreadful are the 
attacks of these annies of minute beinps, details of which 
rqipear in tho works of so many travellers, and arc in fact 
sulliciently familiar to all. Gnats may often he seen 
dancinp in the air in Mich iininbers and so closely packed 
as to present tho appearance of a cloud. The ciamtless 
myriads in which those insects sometimes assemble may bo 
realized in tbe story (hat a swarm of them appeared like 
smoko issuinp from the spire of Salisbury Cathedral, caus- 
inp an alarm of fire to bn raised. The peculiar hoverinp of 
the pnats is caused by the extremely rapid motion of tho 
winps, wliich, it has b<'en calculated, vibrato 3000 times in 
a minute. Their rapidity of fliplit and keimness of vision 
is strikinply demonstrated in llie fact lliat tlu-y escape 
iinluirined in a shower, actually dodging the drops of rain. 
It is tho rapid motion of tho wings w'hich produces tho 
peculiar humming noise. The feiiuilcs deposit llieir eggs 
(which amount to 200 or 300) one by one, agglutinating 
them together so as to foim a sort of raft, whiuli floats on 
the surface of the water, in which element tho larvm exist 
and receive air (while flouting head dnw’nwards) tlirnngh a 
caudal or terminal tube. Tlie piipse also spend their exist¬ 
ence in water, jerking themselves about by moans of I wo 
paddlc-Iiko appendages to the abdomen; like the larvto 
they breathe atmospberie air, but their breathing organs 
are two short tubes on the back of tho thorax. During 
the emergence of tho perfect insect tho pupa case remains 
floating on the surface of the water, forming a resting- 
place for the gnat till its wings are ready for flight. 'I'ho 
species of the family Oulicidro ai'o numerous, and world¬ 
wide in their distrilmlion. Tho common gnat is Culcx 
pipienn. Several species of the same genus Ou1p.k, under 
the name mosquitoes, arc tho scourges of hot climates. 

GNSISS is a crystalline ruck having a foliated stmetnro 
and of mctamorpbic origin. It is tyincaliy composed of .an 
aj^egate of the same uiincral.H as granite, viz. quartz, fel¬ 
spar, and mica. These constituents are arranged in layers; 
but in many civses inetamorpliism has proceeded so far as to 
obliterate parallel structure, so tliat in some areas of 
metamorphic crystalline rocks the hand-specimeiis are mi- 
distinguishable from granite, the rock being in fact a 
“bedded granite,” Tlie beds arc often many feet in 
thickness, and separatc'd from each other by comparatively 
unaltered schists, or even by cry.stalliiie limestone in which 
the original blue colour (duo to organic matter) has nnt 
been destroyed. From this it is evident that the original 
composition of tlie rock just as largi'ly nflects the amount 
of subsequent change as it docs the ultimate minemls 
developed. 

As wide limits are given to tho use of the term gneiss 
structurally, so in tho actual mineral constitution of the 
rock there is considerable variation. Many varieties are 


recognized, coiTcsponding in a grc.at measure with similar 
deviations from the normal granite typo; they may bo 
n’garditd as duo either to the addition of new minerals or 
to the replacement m w'holo or in part of one or more of 
its typical constituents. Thus there is oUffoclojte 
111 which the triclUiic felspar is accessury or i*cplnccs some 
of tho ortlioclase; hnrnhJendic ffneiss^ W'here the horn- 
hlende replaces some of the mica; Syenitlc ffneiss^ W'bcro 
it re 2 >laces tlie whole of it and quartz is ubsent. In some 
instances this rock very nearly approaches diorito when the 
felspar is plugioclasc. lu the variety protot/ifie 
which Is largely developed in the Alps, in addition to tho 
ordinary eonstitnents there is a greeuksh pearly mineral, 
probably talc. 

As gneiss is a metamorphic rock it occurs in forma¬ 
tions of almost any .age, hut is more abundant hi the ohler 
siM'ips and those whieli liavo buen subjected to much altera¬ 
tion. Gnei.ss is bomctlmes couiinud to a narrow belt along 
the boumls of sotne (‘rnptive mass; it Is then only a product 
<jf local victamorpk 'miu More usually it is found occupy¬ 
ing a large urea, and although much twisted and folded .a 
prevailing general strike and dip can be usually recognized, 
la such a eu.se tlic mi'tamorpliism Jias been regional, often 
extending tlirongii a wliolo formation, but usually more 
intense in one portion than anotiier. It was formerly sup¬ 
posed that this crystalline stratiliei! rock ivas a peculiar 
hirmation, wliich was called Primitive or Primary,a deposit 
formed from the waste of granite in a highly heated ocean. 
Tho theory lias long since been abandoned, as erystalliiio 
metamoiqiliic rocks arc not uncommon tbroiigbout tbe 
g(‘o]»»gical j-erics, which could not be if they were only’ 
formed during the period immediately succeeding the con¬ 
solidation oi tlie surface of tlie e.artii. 

Df the areas of gneiss in the Urilish Isles, one of tlio 
must remarkable and iiiteresling is that of the fnnda- 
moiilal gneiss of Sc.otIan<i. 'J'liese rocks, considered to 
he equivalent to tlie Laukic.ntian Koi’ks of Canada, aro 
exposed in the north-west of Uoss and Siitlierlandhliire 

and in tho island of Lewis. They strike noitli-west and 

• 

Boutli-east, and are succeeded unconfonnahly by Cambrian 
and other formations that strike nearly at right angles to 
the underlying series. Tlie gneiss of Donegal and the w’est 
coast of Ireland is <x)usidered liy’ some geologists to bo a 
continuation of tliesn old rocks; there arc, however, many 
points of dinbrenee, Among Ihcm Die fact that the strike 
and dip of tho gneiss of Donegal are eouformablc with 
those of the overlying less altered formation. On this 
snbjeet there is, however, mnuli diversity of opinion. 

ONB'SEN (l*ol. GnUznoX a tow’ii of Prussia, in the 
province of Posen, 30 miles K.N.K. from tho city of that 
name. The jiopulation is 13,M2fl. It is Inelosed by walls, 
and has a cathedral, several other Homan C.athulic churches, 
convents, and a diocesan sidiool, it k-ing the see of the 
iire.hbishop'primate of Prussian Poland. There aro also 
scvi-ral breweries and distilleries. Gneseii is said to bo the 
oldest town of Poland, and was flic capital until 1820. 

GNETA'CE/E, an order of plants belonging to the 
subclass of Gvmnohpf.ums. The spisdes of this family 
arc natives of the temp'-ratc parts of Europe, Asia, and 
•South America, (inetum is an inhabitunt of tho hottest 
parts of India and Guiana. Some of tho species of 
Guctum arc used ns food. 'Phe seeds of Gnetum Gnnnon 
arc eaten in Ainhoyna, and arc wasted, boiled, or fried. 
The green leaves arc cooked and eaten like spinach. Tho 
inside of the fniit of (!nv(nin Thoa is lined with stinging 
hairs; the seeds arc, however, ciitcn. The stoin exudes a 
transparent gum, and when cut across yields a large quan¬ 
tity of traiisp.aient water, which is used for drinking. For 
tho flowers uf Qiictuin, see Bt»TAKY, Piute II., fipj. 2 and 
2a. Tlio only other genera are EiMiKniiA and Wel- 
witlischia. See article Botany for the characteristics of 
tho order. 
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ONOBIB (Gr. gnumon^ an iutcrprctar), an imaginary 
supposed to inhabit tho interior of tiic earth. The 
•Cahulists of old represented them as of siimU btiitiire, and 
fricn<lly to man. The giiomcs were supposed to bo the 
guardlami of mines and concealed treasure. Vigeucre calls 
tliem gnomonn, [Sec also JClkh and DwAnKs.J It will 
■he remembered that Pope uses them us ]>art of the spiritual 
machinery in his unrivalled “ Knpo of tho Lock.” In the 
preface ho dihtiiiguishcs the spirits of air, water, fire, and 
■earth as sylphs, nymphs, salamander.^, and gnomes, repre¬ 
senting the latter as full of mischief. The gnomes are the 
“ black elves ” of German mythology. 

GKO'MXG POETS OF GXtsiECE are tlioso moral 
and philosophical poets whoso remuiiiK consist cliicfiy of 
hliort sententious precepts or reflections. Such are tho 
Gnumse of Thcognis, which, though uuinbcred dbnsecutivcly 
a.s a c<ninected poem to liiOU lines, form in fact ii collec¬ 
tion of nuconncclcd members, varying from two to thirty 
linos in lengtli. This notion of a pithy baying, or apo- 
tliegm, is 01)0 of the i^panings of gnomv. Tliesc poets 
have been edited by Brunck. The principal authors 
coulaiiiod in this edition an? Tlieoguis, Tyrtmus, Solon, 
Simonides, with many otlu‘r.s, .some to tlie extent ouiy (»f a 
f('W lines, lliamck’s edition contuin.s also a collection of 
Giioinro from tho comic writers. The iiiiomic writers are 
sometimes classed under the genrnil name of Elegiac Poets. 

GNO'MON (Greek guOmofi)^ or st}lc of a dial, Is tlio 
]>lato which projects from llie surfaeu <jf tlie dial-plate, 
the edge of its shadt? detenuiuiiig the hour-line. In geo¬ 
metry a gnomon is a figin'O ctnnposcd of two rectangles 
w ill) one angle common to l)oth, a ligure like a carpenter s 
square ” (w like a letter L. The gnomon of the dial being 
at lirst of this shape thus got its name. 

GNOHONTC PROJECTION. Sec Maps and Map- 
MAK rxes. 

GNOS'TXCXSM (from the Greek knowledge') is 

a term used to designate y.arious forms of sjteculation that 
.aro.se in cmiiiection with the early history of the Christian 
church. In llic Septuagint the word gnuals is used to de¬ 
note the true knowledge of God, while it is used in the 
Epistles to describe a saving knowledge of Christ, and it 
muns probable that the term gnostic was applied in the | 
first instance, in a favourable sense, to de.signate one who 
vvas spiritually enlightened. In the second century, liow- 
ever, it was adopted by sonic of tho sects who propounded 
systems of theology opposed to tlie orthodox belief; lieneo 
the term is used by patristic writers to distinguish tho 
disciples of those who were adverse to tho church, Tim 
period which immudintely precedi‘d the intvoduetiou of 
Christianity was one that was prcnliurly fa\ curable to the 
rise and development of religious speculation. The Homan 
Empire extended throughout nearly the wholo of tho civil¬ 
ized world, and tills brought uhoiit a fi'codom of intercourse 
between different nations such as Iiail never before existed. 
The system of the Buddhists of India, tlte dualism of 
PcrBla, tho esoteric doctrines of the priests of Egypt, tho 
philosophy of Greece, and tin; old and new forms of Judaism 
were brought into contact willi each other, with the ri'sult 
tliat old national systems of religion lost their hold upon 
intelligent men. and n ferment of inquiry for a tiiio system 
arose among tlicm. Tho advent of Christianity and the 
rapid spix'od of its infiuence in Asia and Europe added a 
new clement to the inlliiences already at work, lienee arose 
a number of sects who sought to combine some of the ideas 
derived from older systems of religious belief with tho new 
ideas of tho gospel. Much contiovcrsy lias arisen as to 
whether the system of gnosticism had attained to any de¬ 
finite form during the apostolic period, and whether there 
is any rofei'enco to tlicm to bo found in the New Testa¬ 
ment. It is certain that allusions are to be found in the 
later epistles of Paul to various tendencies of thought which 
4 tftcrwards became identified with gnostic schools, and the 


same maybe said of the fourth Gospel and the Apocnlypsei 
The latter is generally tlioudit also to refer to one of these 
sects by name in tho allusions to the Nicolailans, a sect 
supposed, ou slender authority, to derive its name from 
Nicolas, one of tho seven deaeons who liad fallen away 
from the faith. But it seems also certain that while the 
tendencies which aftenvavOs led to the formation of the 
systenis of gnosticism existed iu the apu.stolic period, they 
did not attain to full development until the second and 
third centuries after Christ. Gnosticism included inaiiv 

•r 

sects that dilfcrcd considerably from each other, and it is 
difiicult to give an acoonnt of llicir opinions that will apply 
equally to all. Tho matter is also rendered moi'o obscure 
from the circumstanee that we arc indebted for our know¬ 
ledge of gnosticisiii to the writings of its .Jewish and Chris¬ 
tian opponents, writers with whom impartiality was hai'dly 
a strong point. There appear, however, to have been thi*ee 
gi’cat schools of gnosticism, one having Antioch in Syria 
for its centre, and llic otiicns Alexandria and Asia Minor. 
By many of the fathers Simon Magus is regarded ns tlio 
first iiidividnai who pro})agatcd guo.stic opinion.^, but he is 
more celebrated as a inagleian than as a teacher, and it is 
to his pupil l^Ioiiander, who s<5ttli'd at Antioch, that tho 
foundation of the Syrian school is to bn attributed. Its 
chief ivprcscntatives are to be hmnd in Saturuinus of An¬ 
tioch, Bardesanes of Edessa, a)id Taliau of Home, a pupil 
of .Justin Martyi*. The larger and more important school 
of Alexandria appears to have been founded by Basilides, 
a nativ»5 of Syria, who taught there between tho years liJo 
and 140 A.P. Its most celebrated teacslier was Vaientinns, 
who went to Itome about 140, and died tliore iu IGO. His 
System was one of tlic most elaborate and closely rea^^oiied 
of all that .arose, and it continued in existeneo for over 
JOU years. Tho chief of tlie gnostics of A.sia Minor Is to 
be found iu Marcion, who flourished about the middle of 
the second century. Hu is said to have l)een the son of a 
Christian bishop, and is distinguished by his hostility to 
Judaism and hi.s rejection of a largo portion of tho New 
Testament, 

Among the notions that w'oro cmnmon to the majority of 
the gnostics were those relating to tho Divine Being, by 
w’hich ho was regarded as being beyond concepti<m oiid de¬ 
scription, but also ns supremely perfect and infinite in his 
attributes. They considered it to he i>eiicath tho might of 
the Supreme Deity to labour, .and therefoni maintained that 
ho had not created tho W’orld. Moreover they contended 
that, setaiig there was much evil existing iu the visiblo 
world, it was impossible that it could bo the work of au 
all-perfect God. They believed that God dwelt in a pU^ 
rOma of inaccessible light, but that from him there pro¬ 
ceeded certain emanations or spiritual powtm These 
enmnations or JCons were believed to gradually descend in 
dogive, until they reached tho lowest in the form of the 
DioniurgUH (Or. th'nmour(] 08 \ who was the creator of the 
visible world, and was by some of tho gnostics identified 
with tho Jehovah of the Old Testament. 

They also taught that Christ was one of the Jiions of 
higluT rank than the Demiurgus, and was sent into tho 
world to restore men to the knowledge of the true God; 
and that the Alun Christ descended into the man .lesns at 
his baptism, and left him when ho was led to crucifixion, so 
that tho man Jesus alone suffered. They neceptud tho idea 
of mlcmptiou or salvation, but did not belicMi it extended 
to all, but only to a certain select uuml>er of spiritually- 
minded men. There w’ere, however, a eotisiderablo number 
of gnostics wlio maintained that the Deiniurgus or world- 
creator was a power iu antagonism to tlie Supremo Deity, 
and professed to see proofs of Ids base, oruel, and limited 
dispositiun, not only in nature, but also Iu tho OM Testament, 
which was considered to bo peculiarly his work. Otliera 
went BO far as to invert tho whole of the Old Testament 
story altogether. They regarded tho .serpent who tempted 
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Kvc nn being in some way a symbol of creative and redeem¬ 
ing power, considered Cain to be the primeval representa¬ 
tive of and received all tlie evil clmructors depicted 

in the Old Testament, and Judas Iscariot in tbe New, as 
the spiritual Leroea of gnoBticisni. 

In its practical influence upon life piustlcism seems to 
have promoted, in somo of its forms, u rigid austerity and 
stern self-denial, while in olbcrs It encouraged liceutious- 
uesR and sensuality. 

The influence of these various sects seems to have gener¬ 
ally declined towards the close of the third century, but 
they maintained a Hngeriug csdstencu for a long period, 
und somo of tlicir distinctive doctrines have several times 
reappeared in the history of mediuavul Christianity. See 
also Aonostics. 

GNU (Onloldopas’) is an ai»crrant genus of ANTEwnucs 
euiifincd to South Africa, 'riie gnus ])rusent a most gro- 
tesquo appearance. Witli the shaggy broad load of a 
Imilulo they uitilo the body and Iniul quarters of a small 
liorse and tlto slender ]im))s of the eonmion antelojies. 
'i‘he Cumuioii Gnu {Caiohhpast gnv') stands abruit 4^ feet 
high ut the shoulder, and h> U feet iu length. The muzale 


is large, bristly, broad, and square-sliaped, the nostrils- 
being furnished with a muscular valve. The horns, which* 
ore present in both sexes, are wide at tlio base, where 
they expand into a broad protecting plate on the forehead; 
from this point they are directed downwards and slightly 
outwards over the eye.s, and then, making a regular car\'u 
upwards, terminate iu a sharp hooked extremity. The 
chin is furnished with a thick beard, similar tufts of black 
hair being situated below tho eyes. A flowing whitish 
mono extends along the neck, from the occiput liockwarda 
to a point beyond tlic withers. The cars are comparatively 
small. The tail resembles that of a hovso, bos a white 
colour, and reaches to the gi onud. The space between tbo 
hire legs is covered with thick shaggy black hmr. Tho 
general colour of the fur is that of an ainbor-brown, pass¬ 
ing into brdknish-bluek. The limbs are particularly slen¬ 
der, terminating in bluisb-black hoofs, which are pointed 
and compressed anteriorly. 'J'bo habits of tbe gnus are 
pegarious, and they are exceedingly wild and swift of foot, 
following one anotlier in siiiglt^ile. und skimming tho 
plains witli extraordinary velocity; they are extremely 
restless, seldom remaining long at one spot, aud luigratlug 





/ 




The IJiiniUcd fSim (CntfJ/trpas gorgon)» 


from place to plnco in vast herds. Despite their foutaKlic 
n])}>caranec, when seen at a considerable distance tlioy .are 
said to look exttemoly like lions, while tbe snort of tlie old 
males is an excellent imitatlou of tlie roar <jf tlio king of 
beasts. Tbe female gnu usually produces a solitary calf at a 
birth, whicli at first exhibits a whitish crcani-coIounMl fur, 
subsequently becoming reddish-gray. Tho flcsli of the 
adult is coarse, but that of the cidl is considered cxeidicnt. 
The tail is used for making chowries. wliilc t)ic liide is 
brayed and converted into thongs; in this state it is chiefly 
c)n]doyod as harness, being also applied to other uconumic 
uses AS a substitute for rope or twine. 

Tbo Brindled Gnu (€atubltpa» gortjon) is readily dis¬ 
tinguished from tho common species by its arched fac^c, 
laterally directed horns, deep bluisli-bluck liidc striped 
with obscure vertical bands, absence of any tufts of hair 
between tho foro logs, and immensely thick, elevated and 
powerful shoulders (see cut). The body measures 9 feet 
ill length, including the tail and head, tho latter alone 
being 23 inches from tbe tip of tho muzzle to the occtpilal 


crest. The brindled gnu inhabits tbo plains of Southern 
Africa to tho iiorlli of the Oivingo lliver. Tim flesh of the 
brindled gnu rcRcinbh s beef and is eaten by tho natives. 
Tlio hide is dressed with the munc and beard attaclied, and 
is converted into c.lonks, &c. 

GO'A. A Portuguese settlement on the Midabaror west¬ 
ern coa.st of India, lying about 2b0 miles south-south-cast 
from Bombay. Tbo extreme length from north to soutli ia 
G2 miles, und the pcatest breadth from east to west 40 
miles. Tho total ar(>a is 10G2 Hqnure miles, population 
about 400,000, Goa forms a patch of foreign territory on 
tbo coast of tho Bombay coast, and is surrounded on all 
sides, except to the seaward, by British districts. It is a 
hilly country, and is intersected by numerous rivers, which 
are gimerully navigable. TIio staple produce of tbe countrj 
is rice, of wlncli tlicrc are two barvests, (1) tho winter crop, 
called 9 oro^o^ and (2) the summer crop or vanpana^ raised 
by means of artificial irrigation from tho rain-water accumu¬ 
lated iu reservoirs. The territory possesses a harlamr formed 
by tlic promonturies of Bardcs and Salsettc. The annual 
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rainfall averages 100 inches. Tho prevaliing diseases are 
iiitermittent and remittent fevers, diarrhoea, and dysentery. 
'J'he inhabitants are divided into tlirco classes—(1) Euro- 
]u‘ans, (2) tho deKcemlunts of Europeans, and (3) natives. 
Tho last class may be again divided into CMiristians and 
Tugans. Tho native Christians, who constitute about two- 
thirds of the total population, ure tho dosceudants of 
Uindns converted to Christianity on the subjugation of the 
country by the Portuguese. The majority of tliepupiilation 
profess the Ituinon Catholic religion, and are subject in 
spiritual matters to an aichbishop, who has the title of the 
J'rimato of the East, and exercises jui’isdictinn over the 
Culholi 98 of ail the Portuguese colonies in tho East and of 
H great portion of Brltisli India. His nomination reslswith 
the King of Portugal, subject to conlinnalion by tho pope. 

At tiiu conquest of Goa by AUoiiso do Albuquerfine in 
1510, tho village communities, among which the inlmbit- 
iinls w(TO distributed, were found to he in the enjoyment 
of certain immunities from tax.ation and utlier privileges. 
Albuquerque carefully m^tained the cuustitutimi of these 
^i]lage communities, ana avoided all appeurance of fresh 
taxation. 

Acio the puRcrit capital, comprehends Raujim, 
Kibandar, as well as tho old city of Guu, and is 0 miles In 
extent. It is situated ou the left bank of the river lyiumhivi, 
al a distance of about 8 miles from its mouth. As in th<^ 
<*asc of Bombay city, the surface hiisbeeii gradually formed 
by tilling up hollows and reclaiming large tracts of nmrsiiy 
land. ’i'be]>resciitpopnIatioii is returned at td,134 persons, 
dwelling in 8H60 liouses. In the days of its glory Goa was 
the ebiff eutreput of commerce between tho East and AVest. 
But with tlie downfall of the Purtuguose Empire it los>t 
ils commercial importance, and its trade bus now dwindk'tl 
into insigniticance. Few manufacturing industri<*s of any 
importxucc exist, but the country is nut devoid of skilful 
artisans, siK'h us guldsiiiiths, carpenters, blacksmiths, sitoe- 
inukers, &c» 

Old GoUj situated about 5 miles to Ibo north of the 
IJiudu capital, ixas built by tin* Mohaniiuciiaus hi 147U, 
niin'tccu years before tins arrival of Vasco da Gama in 
India. Tins famous city, eoiujnercd by Albrnpicrquc 
in 1510, became the cuj)ital of tlie Puilugucsc Kmpiie 
in Asia. As such it vx’as once the chief (*TTipurinm of ctan- 
incrco between the East and \V(*st, and cnj(»yed tlic same 
])rivucge8 as the city of Lisbon. It icaehed tlic climax of 
ils splendour during the slxtconth ccntniy; but with the 
ilccline of the Portuguese power in the billow ing century, 
it began gradually to lose ils signilicancc in every respect, 
save ns an cccicsiasticul metropolis. 'I he frequent }jlagucs 
by xvliich tho population was lejieatcdly thinned, together 
with the removal of tho sent of governinent to Panjim, and 
the suppression of the religious orders, conliibuted finally 
to cfi’cct its complete downfall. Instead of the 20U,0UU 
inbubilants which once formed its population, h.ardly 100 
]i()verty-strickcu creatures remain to haunt the ponds and 
wells. 

GOAT (Capra) is a genus of horned ruminants so 
cluBoly allied to the sheep (0\is) that nceording to some 
Iheso animals cannot bo gcuciicaliy distinguished. Each 
1ms persistent hums in both sexes. The goats arc char- 
nctorized chiefly by their long horns, which arc directed 
upwards and backwards, arc more or less angular In front, 
rounded behind, and generally mavki'd by transverse burs 
cr ridgCR. Tho sheep, on the other hand, have the horns 
move unifoi'mly cyliiidrical, directed at first backwardb and 
subsequently bent spirally forward. The guats have usually 
a heard on their dtln, but they lack in most eases the 
intordigital pits xvhicli the sheep possess—small pits 
between tho toes, producing a fatty secretion. The rank 
odour emitted by the male gnat is another distinction. 
The tail of the goat is shortiT than in tlic slicep. T1 
chief w’ild species of goat, 6Vi//ra (rgoyrus (ACgagiik) 


and Capra ihex (Iiikx), arc noticed olsoxvhcro. We have 
to consider the domestic goat and tlie varieties to which 
it has given rise. 

The goat aifords another example of the nneertainty 
which clouds the history of our domestic unimals; “most 
naturalists now beliex'e that all our goats are descended 
from the Capra mjagrus of tho mountains of Asia, possibly 
mingled with the allied Indian species Capra Falconcri of 
India” (l)arwin). Tlie goat has been domesticated from 
prciiibtonc times. Its boldness and agility have bccomo 
}>roverhial. It is vciy hardy, enduring hotli heat and 
cold well. “ Ho animal,” says Pennant, “ seems so subject 
to varieties (the dog exeepLed) as tho goat;” nor did Us 
multitudinous transliguratioiis csxsape Pliny (lib. viiu e. r>3). 
The domestic goat {jCapra hircui)^ varies infinitely in 



Tibet Goat, nr Cashmere Goat. 

Klaturc, colour, length, and fineness of the hair, and in the 
size, and cxen in the luiniber of hoi-ns. The goats of 
Angora, in (/iipjKidocia, witii their si>ft and silky hair, and 
thoM* of Tibet, the delicate W'ool of which grows among the 
long hair, and i.s manufai-tured into the shawls (^OAsiiMEiiii:) 
80 iiighly ])ri/.ed, arc ]ir;euUar vaiicties. The Angora goat, 
wliicli iidiabitstlietrncttlml surrounds Angoraand Bciba/ar, 
in Ahialic Turkey, whuie the goatherds hestow mnch care on 
their flocks, freijucntly combing and wasliiug them, loses, 
it appears, the delicacy of its hairy covi'nng when exposed 
to a change of elimate and pastuie. AtU*mpts hav«* been 
made to acclimatize the Caslnnen* gtiat in England, but 
those have not met with mneh success. 

Tile Syrian Goal, xvilli ils excessively long cai's and hair 
(see cut), wbieh is plentiful in tbo East, is xvortliy of 
s}>ecial notice, 'i’lie Maltese Goat has very long pendulous 
cars. The horns are frequently caliifly abscul. Tho 
Nubian Goat, from Nubia, Egj’pt, and Abyssinia, has only 
recently been known in the west of Europe; as a milch 
g<iat it is c*xlreniely valuable. This goat luis lung legs, 
very sliort, twisted, black horns, and very short hair. The 
l)warf Goal is a bountiful litllu variety from the cuabt of 
Guinea. 

That the gout and sheej) will interbreed is a fact sufli- 
cieutly attested. Hybrids between the common goat and 
Hie a'gagu*, and the common goat and the ibex, also occur, 
but nro rarely fi-rtile. 

TJie goat is veiy useful to tnun. These animals can be 
kept in situations which would he unfavourable to sheep. 
Alarshy grounds sliouUl, however, be av<iided. They breed 
usually once u year, tbe female after a jieriod of five 
months’ gestation generally producing txvo kids at a birth. 
Tho milk resembles that, of tlic cmv in taste, and an ordi¬ 
nary goat will yield about .*» pints a day. 'I’he llesli of tbo 
adult goat is eatable, but that of tlie kid is very delicate. 
The okin is dressed uh Icatlior and u>:ed for inaknig gloves, 
ladies’ boots, &c. The hair is used for making ropes^ 
lawyers’ xvigs, &c. 

Goal’s llesli us food is stronger both in flavour and in 
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nso 

power-giving qualities tlian mutton. Tlio travrllcr in It is harder and tougher than mutton, and Is somcitimi'S 
SwitzMland is not uiifrcquently regah'd with it; some- far too rank in taste for refined tastes. At other timi-s, 
times it is passed off upon him us cliuinois (^fjemstjkisch'). if the animal was young and well-fed, it is not unpalatable. 



rian Goats {Cajtrn ftireuv, var. Hambrien). 


Properly “hung’* the flesh of the kid makes an excellent 
snlistituto for venison. The talc of .Jacob and Isaac sliows 
the favourite charnetcr of Iho meat at the. <*arly lime 
described in the opening book of the Old Testament. 

GOAT*MOTH (Coisvs Inpnjn'nln) is one of tlio 
largest Britislt Moths, belonging to the family Jlepiulhlm, 
Tiic body is thick, the head verj’ siniill, and llio untennns 
long and rather slondcr. It measures about 11 inches 
across the expanded wings. It is of a gray colour; the 
fore wings are mottled with whilis and m:Lik(‘d with many 
irregular black Iraiisver.sc lini“s; tl)t^ hind wings .are 
brownish. The caterpillar omits a very strong and tlis- 
agrceablo odour, rivalling in rankness that of tlio male 
goat (whence the cctimnon name). It lives in tr<‘os, espe¬ 
cially poplars and willows, forming large cavities in tiie 
trunks, and h*oding upon the w^ood. It is tlirco years 
before attaining its full growth, at which time it inclose.s 
itself in a tougli cocoon. The goal-molli is ct)mmon in the 
south of England. 

GOAT'S-BEABD. See Sat.sai'Y. 

GOAT'SUCKBR is the name applied In almost all 
languagj‘8, from the limes of the Grerks nnd tljc Homans 
downwards, to a bird 8nsp4M*.te<l of sucking the milk of 
goats and other doiiK'.stie nnimals. This suspicion is quite 
unwarrantable. The goatsuckers indeed frequent tltc foltls 
in which goats and sboi'p avo pcnin-H for the night, but 
they are attracted thither by tho numerous insects to be 
Cound in such jdaces. 

The Common Goatsucker (Caprlmulgua enropittia) 


is tlie type of a very distinct family of Voi.vnutKs, 
Oaprimulgidat 

Goatsuckers are crepuscular and nocturnal in their 
habits; they pass the hours of day in rt'pose, sliroudiiig 
themselves from ohservatiem in the glriom of woods, or 
amid tluj dense foliage <»f trees, coming foifh at evening 
to feed upon such iusc'cts as, like ihemselvcs, are roused 
on tliu advance of darkness. They take their prey upon 
the wing, and pcrf(pnn during the chase the most ele¬ 
gant aerial evolutions. Their eyes are largo, and of the 
true nocturnal character; the beak is sumutimes small, 
sometimes inll.ated, but tlic gape is always eiionnons, ex¬ 
tending below tbo eyes, and reminding one of the mouth 
of a toml; its margin is fringed with strong bristles; tho 
wings arc long nnd pointed; the tarsi usually very short; 
the hind toe is in some genera united close to the base of 
tho inner loo, nnd directed almost as equally forwards; 
the middlo of the tljrei* anterior toes is the longest, nnd in 
the more tyj)i<‘.a] forms is anned with a long claw, having 
' a coinb-Jike or peclinati'd inner margin. 

'J’hc plumage is full and soft, and beautifnlly variegated 
witii dots, bars, daslir^s, and zigzag marks of mingled gray, 
, brown, fawn-c.4>h)tir, black, and white, dilficult to describe, 
' nnd almost ns difilcnlt to imitnto. Hapid and abrupt ns is 
I the liiglit of these birds, still it is noiseless, n'sembling in 
\ that respect tlut flight of the owl, and from the same cause 


I —viz. tlio laxity and want of rigidity in the quill feathers; 
but from the form of the wing and fail tho flight is of a 
different cliamctcr. 
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The Common Goatsucker {Caprimulgua turoptsm') Is a 
bird of passage, retiring in the autumn to the warm regions 
of the south frotn the colder and temperate countries of 
Europe and Northern Asia. It is one of the latest of our 
fnigi’uting birds, arriving in this conntry about tbe midOlr 
of May; it usually departs again at the end of August or 
the early part of Septeinher. 

The common goatsucker measures about 10 or 11 incl«‘H 
iu length, including tbo tail, which ia rather long. The 
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Common GoaisiK‘kcr((7//;)r/mu7^u« ruropauf^). 


{iluinago is <l«slcy in its gcmcral lint, )irehentlng wlien 
closely examined a mixtiiro of gray, red, and brown; but 
the whole of the upper parts arc streaked and sprdted with 
hlacki&h-brown, and the lints of the lower wirfiife are 
arranged so as to form a muIcs of alternately dark Jind 
light tindulatcd bars. The eyes arc dark and very heaiili- 
ful. The note of the hinl, which is only omitted hy the 
male, is a sort of whining sound, compared by many 
writers to the noise, made by a hpinning-whecl; hence he 
is known as the wheel-bird in soino districts, and in otluTi- 
as the night-jar (a very common Engllsli uatiu*), uight-ehurr, 
and el'urn-owl. Tin? goatstickcr is also called dor-liawk 
for its liking for dor-bcctles, an<I fern-owl because it lik' 
to take up its abode in fern brakes. 

TIh< eggs of Urn goatsucker ui*e usually two in number, 
of a white colour, clouded with hluish-gray. They ar< 
depositcnl in a depression or cavity on the surface of tin 
ground, under the slieller of a bush, generally with searc-elj 
auy attempt at a iiest. In this conntry the eggs nr 
deposited about the first week in fTnni% 

The habits of otlier species of the genus, and in(hM*d o 
the wholo family, arc very similar to those of the commor 
goatsucker. I’wo American speeics of a nearly allied g<‘im.s, 
Antrostomus, have very remarkable notes, whieli give then 
their common nnmes—CiiiJf‘K-\Viui.'s-wii>o\v (.iMtros 
iomns carollnenfds) niid Wini*-i*oou-\Vii.i. (^Anlrosionm. 
voeijerui). An Afrieim species, MucroOipferijx hnnji 
pennif^ is remarkable for tlio exiraorditmry devclopnu'ii 
in the male of the iiinth primary of each wing; the feat he 
measures sometimes twice, the length of the lH)dy, hut ii 
fumisbed with barbs only at the cxtroiiiity, the mnnindi 
of the feather eoustitutiug a bare shaft. The Nighl-haw 
of North America {ChordeiUa rirpiiiianvit) also belong 
to tliis fairiily. Jn tills species tlic gape is destitute o 
bristles. Tho genus roi»Atu?i».s, witli a few allie.i 
genera, is Buffiikmtly distinct from the preceding speeici 
to form a suhnunily, or accurdiiig to some a separate faniilv 
Tho curious OuAiniAito, or Oil-Bird of Trinidad, fonnin, 
the genus Stealornis, i.s now separated from the goatsuckers, 
with which it was ftirmerly associated. 

GOB'BO* See Uiuikcum. 

OOB'BLIN. the name of a rclehrated family uh 
Introduced from V^cnieo into Franco, in the reign 


rancis J., the art of dyeing scarlet, and established 
xtensive workshops for the piuTioso upon tho small river 
libvres, in the Faubourg St. Marcel of Paris, at Gentilly, 
Icro tho brook takes the name Gobelins from the mnnu- 
aclory. In the year 1C77 Colbert purchased tlie dyc- 
uuses from tho Gobelin family; in virtue of an edict 
f Louis XTV., ho styled it the Hotel Iloyiil des Gohelins, 
nd established on the ground a great manufactory of 
apestry, similar to that of Flanders. Tho celebrated 
ainter Lo Brun was appointed dh'cctor-ln-cliicf of tlio 
/caving and dyeing patteriiH, Under his administration 
k'cro })roduced many mngiiifieimt jiieces of tapestry, which 
lave ever bincu been greatly admired. TJie manufacture 
s still earned on in the same place, at the national ex¬ 
tense, <‘iirpet weaving as well as tapestry weaving being 
jxeculeil on a large scale. It still remains one of the sights 
>f Paris. As the workmen fancied tho dyeing of the silks 
Did wool.s AYiLs not so bi'illiuiit as in former years, tho 
diemist Clu-vri-nl was induced in 1825 to undertake an 
in>csiigatiou into the matter. The rc.snll was Ills splendid 
hi'ory of the interaction of colours with one another. Ho 
.'leaily slioueil that not the dyer, but tho desiguer and 
weaver were at fault; brilliant eolours were not sufllcicnt, 
hey must bo suitably arranged. He proveil to demonstra- 
,iou th.it a (lull colour can bo made bright hy the edect 
upon it of skilfuIly-Rclecled neighbouring tints, and that 
tho hriglitest hue ean he dulled by the proximily of tints 
which injure it. He succeeded in lormulating these colour- 
hantionies, niul in restoring the eoulidenco of the artists of 
tho Gobelins, who, by attending to tho conclusions of tho 
philosoplier, cxci lied iu brillianey all previous cfl'ccts. Tho 
viMiown of the (h.belins, butli by tho investigation and its 
icsults, stands liiglier than ever. See C(*Lt>tJit. 

GO'BI or SHAMO, for whicli formerly the less correct 
expn'ssi'in Cohi was used, is a Mongolian term signifying 
desert,” and is employed to indicate tlio immense tract of 
ilesert country wlii<*h occupies nearly the middle of the liigli 
l.ible-laud of eastern Asia, and extends from the neigh¬ 
bourhood «)f Yaikaiid and Khotan, or from about 75“ E. 
Ion. on the west, to tlic Khigkhan Odla, or about 115® E, 
Ion. on the east. Bnt a porliou of this desert extends 
I'ast of the KIngkhnn Odla to the northiTii bountlary of the 
Uliinese province of Leao-tong, more Hum live degn'cs 
further cast. Its latitude is hotween 115“ and 45® N.; on 
tlic west it is nearer to 35®, and on the euLst nciircr to 45®. 
Its mean wifUh may bo between 350 and 400 miles, and 
its length perhaps not less than 1800 miles. It is for the 
most ]iart an cxcceiiingly sterile wilderness, consisting of 
loose hand, bare rock and hliingle, alternating with firm 
sand scantily clothed with vegetation. But a large portion, 
while equally treelchs and monotonous, seasonably assumes 
tho asjicet of an ocean of grass, and supplies p.a8turagc to 
the flocks ami herds of the pastoral tribes, whose camps, 
like moving cities, make Iho lour of the vast prairie grounds. 

TIjo elimato of tho Gobi is extremely cold. The w'inler 
lasts more than nine monllis; c.vcn in .Inly and August 
snow falls, and it frequently freeie.s. Tlio Eastern Gobi 
is occupied by difl'erent tribes of the Mongolian race, w’ho 
have numerous herds of camels (but only the Bnctrian), 
horses, and sheep; in the more mountainous distiicts thcvii 
are also black c.attlc, hut they are not numerous. In tJio 
Western Gobi are some nomadic tribes of the Turkish 
Tar! ar race. 

GOB'LINS, called also 7Joy/e/»(in German /■o5oW,and 
in French pohlitC)^ are demons of ]iopu!ar superstition, the 
hclii'f in which has existed in most countries from tho 
coi'Iiest tiini's. Some havo derived tlio words elf ancl 
goblin from Gtikm'h ami Giiinici.UN'Ks, ibo names of 
two great political p.arties which divideil Italy .and Germany 
duiiiig tlio middle ages; but tlio tnie derivation of goblin 
as well as of kohohl is from tho Low Ijitiu cobaluSy Greek 
kobalof^ a rogue, an imp. Tlic metal cobalt, oiico thought 
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an acrid poison, f;et8 its name from tlie same root. [Sco 
Klf, DwAiiFs .3 Hobgoblin, no doubt a corruption of 
liopgoblin, is often substituted. 

GO'BY (Gobius), a genus of fishes, the type of the 
Gobiidee, a family of Acantiioptkuygii. All the s]>ecies 
have two dorsal fins, scaly bodies, and a disc beneath the 
throat formed by the united ventral fins. By mtuins of 
this disc they have the power of atlachiiig themselves to 
rocks. Several species of goby ai'e met with on the British 
coast. The largest is the Gohiwt ntytr^ which uttuiiis the 
length of U inches, and ranges from Cornwall to tlie Ork¬ 
neys. Mr. Couch has imiuircd into the habits of the black 
goby, and finds that when it has seized its prey it carries 
it off alive in its mouth to its resting-place, which is 
among rocks. The other Bridsh gobies {Gohiui pagan- 
ellus^ Gubina minutiia^ Gobiua aurutua^aia mostly inhubil- 
ivnts of sandy ground. On tlie shores of the Mediterraueuii 
gobies abound, and are also found in (h*ep water, even to 
a depth of 50 fathoms. Tlie deep-water species arc dis¬ 
tinct from those frequenting the coast-line. Nearly 300 
species of this genus have been described, abounding 
especially on tropie-al coasts. Many have been acclimatized 
in lakes and other fresh waters. 

The species of Gobius are veiy tenacious of life, and are 
capable, like their neighbours the hlennies, of livhig some 
time out of water. The most remarkable fact connected 
with the history of tlicac fishes is tlieir iiiditicatiou. That 
the goby built a nest w'as known to the ancient Greeks. 
T his nest tliey construct in sjtring of si a-vveeds, &c., .and 
ill it the female deposits her eggs, while the male watches 
over them until they are hatched. TTie nest of the goby 
is very well built, and has of late been olisejved on onr ow'n 
coasts. Several other geiieta closely allied to (johiiis have 
h«M>ii described. One species, JAtlrvuvuliia pellncuiua^ 
found in the south of Scotland and some other parts of 
liurupc, liaviiig a very small transparent hoily, is reinaik- 
uhle for living one year only, all llic adults d}ing in .luly 
and August, and the eggs hc‘ing hatched in the latter 
month. TTie Diiacom-ts (Cullionyinus) also belong to 
the family Gobiidu:. 

GOD, one of the names given to the intinite, etcnial, 
sedC-existent, all-supreme Being, the author and buslaincr 
of the universe. This name is derived liom the Saxon 
good; and it corresponds with the Greek Thcoa^ the 1-atin 
I>eua^ whence llie Freiieli JHcu and Sjianish J>ioa, and the 
German Cult. In the Hebrew Scriptures the mimes ehielly 
used are (God), a word of uncertain derivutiem, but 

cuiit.ainiug (he idea of strength and awfuluess (often trans¬ 
lated The Dredded One), and an unknown word rupre.seuted 
by Yuh&veh (Jehovah), commonly said to mean nin*^ 
(Being), but more probably containing thehleii of creation. 
(.See Jkhovaii.) Tbelaf ler name was regarded willipecul- 
liar vcner.ation, its pronunciation was preserved as a secret 
und has long been lost, the term A donni^ Ia)r<l, or My Lords, 
being substituted in the public reading of the law. Aii 
abhreviahtd form of tiic name Jehovah, Jnh, is used in 
Hebrew poetry, ami otlier titles, such as KlShaddai^ God 
Almighty; EL-ElgoUy the most lligli God; andL7->SV/f»art//i, 
the God of Hosts, arc soiiM'times used. Terms conespond- 
ing to Bomo extent with those indicated could probably be 
found in every Imnmii lungnnge, for the hedief in the exis>t- 
euco of a sjiiritual power, or of pouers .superior to man, but 
having nn influence over lilm, ih at once one of the most 
ancient and most widely spiead of all liiinmii conce]itions. 

The carliesl traditions tliat have been prcKcn'cd of the 
jirlmltlve history of the hnman race are full of references 
to tho gods, and some of the oldest root-words that have 
been traced out by comparative piiilology arc iianies given 
to tho spiritual or unseen powers worBhij.ped. The inter¬ 
esting fact has also been pointed out by Professor Max 
hlUller, that one of the most ancient Aryan names is one 
tlmt is in general use at the present day. The sluteinent 


of Cicero that there was no nation so degraded os not to 
have a belief in some divinity has occasionally been ques¬ 
tioned by modern travellers, but there can be little doubt 
as to its general tratb. The question as to wlmt clement 
it is in huiiinn natnro which forms tho basis of tliis 
belief has often been debated und variously answered 
by philosophers und theologians. .Some of the answers 
given it is unnecessary to refer to, but of those 
which liave obtained acceptance among thoughtful ineir 
tho theories wliich find the answer in the sense of de¬ 
pendence, in the sense of wonder, und in the uonseiousucss 
of the infiulte, may be mentioned; fur although neither 
theory has obtained general acceptance, each hasvcccivcd 
the btijiport of men of eminence in the history of philosophy. 
An entirely Uillcrent theory, which traces the origin of man's 
eoncejitimi of a deity to his faculty of dreaming during 
sleep, and wliinh is known os tlie ghost theory, hn.s bin’ll 
})ro]>uuiuled by Mr. Ilcrlicrt Spencer, who has collected 
and marshalled a series of curious and interesting facts 
both from primitive history and •loderu savage lifu in its 
snjiport. 

I’assing from the questions concerning tho origin of this 
coiiciqilion to its history, we ilud that tho mind of mmi 
has passed through many stages between the first and 
lowest ideas of fcthdnsm nml the spiritual conception of 
the God of infiiiile power and love, whose attributes nro- 
eet forth in the system of GJirislhinity. Thero is very 
mmdi that Is ohsenre and unknown in cunneetiun witli the 
early history of tiio immnn j'nee, and despite many brilliant 
tliooiles upon the subject the real light of science, only 
^lluws at pre.sent the greatuess of the existing darkni'ss. 
Heiico all theories as to tho origin, rise, and jirogre.ss of 
the linnuin knowledge of God must he reeeivod with cau¬ 
tion, for there is not enough positive knowledge to form 
any adequate basis for them. Ileuriiig tliis caution in 
mind wt may observe that the stages generally marked by 
iiuestigatoi'b ai'e those of fetiehism, polytheism, dualism, 
paiitlielsm, and, lastly, monotheism. It is not supposed 
that every nation or even race that has now attained to the 
last-named eoneeption has passed tlirough all these stages, 
but tJial tln‘S« ideas correspond to distinct degrees of civili¬ 
zation. At present there arc in the world nations or 
pi’ojdes whose ideas eoneerning G«kI correspond to eaeli of 
the conditions named, and the inti'lligent study of tiieir 
tlieologies serves to throw mueli light upon tlic history of 
nations which have long jiassed away. Tn the written 
histories of inniiy of the iiiieienL raises tlie ehaiige from the 
primitive fctiehisin, with its adoration <d rocks, metc<»ria 
btunes, beasts, insects, trees, the heavenly IkoIIcs, tbo forces 
of nature, iSrc., to polytheism, or tlie worsinp of many gods^ 
and the decay of the latter before the growing knowleilgo 
of the unity that pervades all iLings, can he clearly traced, 
niid this is esjiecially the case with the nations of Greece, 
ItuniG, and India. Probably in (lie ease of each nation tho 
more lofty and spiritu.'v! truths were perceived only hy the 
finer s})iritH of the nation; and thus, while some adored a 
deity unseen, spiritual, and jive eminent, the iniijority were 
content witli the belief in many gods, or paid devotion to 
some tangible object that excited the emotions of wonder 
or fe.ar. Ocrtniiily nt the present day it is easy to discern 
tliat though all who jirofess Ghrislianity accept a mono¬ 
theistic faith, large tiiimbeis of its adherents are in reality 
polytheists, while traces of fctiehisin .abound on oU sides, 
even in nations tlie most civilized and cultivated. 

Turning to the consideration of the argninents advanced 
by theologians in supjmrt of theism, it has been observed 
us a fact that the idea or pmaeuthnent of God is almost 
everywhere rooted in the mind of man. Tliis h.as been 
observed by the philosophers of all nations, is confirmed 
hy tho inquiries of travellers, and it funns one of the most 
obvious facts of our daily experience. In reference to this, 
intuition a llioughtful modern apologist of Christianity lm» 
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<ibscrvc(l, ‘‘ Tills instinctive perception and affirmation of 
<iod is not merely an act of the intellect; it is also, perhaps 
diicRy, nn act of the moral sensef an act of conscience. It 
is that upward attraction of the soul upon which Plato 
dilates; it is the universal hypothesis which Aristotle 
registers; it is the world-wide prejudice of Kpicums; it 
is tlie ‘anticipation* naturally embedded in the human 
mind of Cicoro. It preecdcs dcrnuiistratiou; it is ont of 
the reach of criticism; it resists hostile arginnciit. It is, 
S|H‘nking phi]osophic:dly. a fact iu psychological aciemu*, 
uud a fact bO fruitful and athiiulaUng that to it must ho 
traced all in human life and effiort that looks really upward.” 
Another writer of an entirely different school, speaking of 
tins intnitiou, says, “ It dc])euds primarily on no argument 
whatever; not (»n rea»ouinff but rmson. The fact is 
given ouU'ight, as it were, and comes to the man as soon 
and us naturally as the consciousness of his own existence, 
■and is indeed logically inscp.arahle from it.” Starling 
fnnn this point, or at least assuming its existence, several 
trains of reasoning liavcISceu traced out wliicli lead up to 
conceptions of (joiI. The most iinportaiit of these are 
Ruch as are derived from tlic contemplation of nature, tlu^ 
law of causation, and the moral nature of man. In 
respect to the first of these arguments—viz. that wliich 
proci.'eds from cffi'cts upward to their euusc—se.icntilic 
investigation has proved that lliere arc everywhere through¬ 
out the world traces of order, aiul that tlu ve is a principle 
of unity pervading llie whole of physieul nature open to 
the mind of man. Further, whatevi'j' puil of IIm^ universe 
is eousidored, there can he traced the working of forces 
which curry evidences of the adaptation of means to cikIs, 
of vvh.at in Imman affairs are termed design and urraiigo- 
meut, while the infinite imignitiulo and complexity of 
these forces and the.ir operations bring about llio cimvic;- 
tioii that they result from a power and wisilom th.at are 
infinite. Closely connected with liiese eousideraliuns, .and 
indeed forming an essential part of them, is the argument 
<ierived from causation. The conviction that for every 
effect there must exist « corresponding cause seems to he 
an original and essential law of our inlelligenre. Some 
attempts have been made by philosophers (d modern times 
to reduce cansntion to merely untccedenee, hut it is u law 
too deeply ingrained in human thought to bo greatly dis¬ 
turbed by any number of melajdiysical urgiiinenls. Reason¬ 
ing in accordance with this law the mind is led u])>Mud 
from the consideration of seetnidary causes to the great 
first cause, itself uncaused, ami to Ihid it in a Ih'iiig of 
jnlinite power and wisdom. 

These arguments, thongh valuahlo, fruitful, nml interost- 
ing, are goucrally adinitted to be inad(‘quatc to denwnxfrate 
the existence of God by themselves, and their insufiicioiicy 
lias been more clearly pointed out by Kant than by any 
•other reasouer; but concerning the third or the moral 
argument lie considers it to be sufficient of itself to prove 
llie existence of God. Deep seated in onr mental con¬ 
stitution there is a sense of moral aceountablcncss, of duty 
and obligation. No adequate explanation eun be given 
•of these jihenonicna in onr mental constitution, excepting 
by the existence of a just and holy lawgiver, and this 
theology of conscience has done more to uphold a sense 
■of God in the world than all the thwlogy of academic 
demonstration." (^ncerning this Knnt observes, “The 
belief in a God and in miotluT world is so interwoven 
with my moral nature, that the former can no moiv vanish 
than the latter can ever bo torn from me” (“Kritik dcr 
Tcinen Vcmunft.,” cd. Ilartcnstcin, p. 647). Considered 
•in the light of human history it must be admitted tliat 
tbe belief in God, with its corollaries of awe, trust, and 
•reliance, has formed the most powerful motive which has 
influenced human conduct in tbe past, and that it also 
iorms the strongest incentive to duty and firmest founda- 
4100 for hope in the present. 


In conclusion, it must he observed that all human 
thought of God must, from the nature of things, be partial, 
inadequate, and imperfect. We can hardly fonn an ade¬ 
quate conception, *,e. a conqdcto and suflieient menial 
picture, of anytliing, and the smallest und uimplest natural 
ubjeel suggests questions quite unansweruhle in the present 
condition of human knowledge. Ilcncc, thongli human 
thought may be sound and justiffahlc as far as it reaches, 
yet assuredly a single drop of water compared with the 
ocean lint faintly represents the snm-total of human 
knowledge us etimpnn*d with tlio infinite reality of (lod. 

For a conKideralioii of the Chrislinn eonceplion of God 
see under TuiNri v, mid for nn account of such systems 
as deny or seek to dispense with the idea of God see 
A<;xosti<'s, Atukjsm, Comtk, I’ositivism, and AIa- 

TK.IttALISM. 

GODS» HEATHKN. Seo Mvrrioi.odT, Ci^ssirAi.; 
and Nousk Mytiioi.ocy. 

OOD SAVE THE KING, the title of iho British 
National Anthem. Its anthorsliip was much disjiuted, many 
attrilinting it to Dr. John Bull, musician to .lames I., wlio 
eomposed an ode iu hunonr of the king; but this ode has 
h(>en found, and has nothing of “God save tlio king” but 
its title. But curiously enough anotlicr air of Bull’s for the 
harjislchord would ]>e inueli like our famous national nutheiii 
wore it not in tin. minor k<'V. A iriiniict of FurooU’s also 
comes very near the tune indeed. Uevent inquirers, however, 
give both words and music to Dr. lleniy <’arey, who com- 
jjosed tiiem in honour of a birtliday of George II., in the year 
iT'lO. The f.iet of Carey's antliorship is testified to by 
J. Christopher Smith, lIunderK amanuensis, and by Dr. 
Jlarringloii. The anthem was printed in the GcnilemaH^n 
Mnjnzhit in 1746. The words wore somewhat altered on 
the accLNsion of the tivo last rnonarchs. Tbe melody of 
“God save the King” hcitch also os the Danish and the 
German national air. 

GOD'ALMXKG, a market-town and municipal borough 
of Knglaiid, in the eouuty of Surrey, 4 miles S.W. of Guild¬ 
ford and 32j from London by the South-western Ihulway, 
is situated on the south hank of the Wey in a sheltered 
A’allev, TIjc streets arc n.arrow and irregular. The river 
is crossed by a bridge of brick. The church, a cruciform 
structure, exhildls almost every stylo of architecture, from 
Konnnn to I'erjamdicular, and has a lofty hlecple contain¬ 
ing eight bells. Scvi ral lUstrivt ehurvhca Jiave been built 
in the neighbourhood. There are also several dissimthig 
chajiels ami a largo {uihlic liull. A very tine building in 
the fourteenlh-ecutury Gothic, in place of u hat was pre- 
vi<Mi^>ly the J.omlon Clmrter~hon.se Sc]i<»ol, was erwted in 
1S7‘J. The buildings are so nnanged that iu had weather 
tlin hoys, at whatever part they reside, can pass to the 
school, hall, or chapel without going out into the rain. The 
groumla purchased by the tru.steus arc over 70 acros in 
extent, and of these eight have been converted into au 
excellent ericlcot ground. Godaiming is famous for its 
manufacture of fleecy hosiery; it has also n timber wharf, 
tanyards, mul paper-mills. Its corporation cousists of 
four ahhamen, including the mayor, and twelve councillors, 
ropulatiou of the innnieipal borougli in 1881, 2506; of 
the parish, 8010. Godalining is a town of Saxon origin, 
and w.as known in early times ns Godhehi9 Ingy meaning 
the meadow of Godhelm, a Saxon thane. 

GODAV'ARI (Goilavcry). A great river of Central 
India, which runs across tiie Deeenn from the Westent to 
the Eastern Ghats; for sanctity, pietnresque scenery, amt 
utility, it is surpassed only by llio Gauges and the Indus. 
Its total length is 8!l8 miles; estimated area of druinago 
basin, 112,2U0 square miles. 

GODAV'ABZy A distrirt of Britksh India, in the Madras 
Presidency, lying lictween 1(1^' 15' and 17® 85' N. lat., and 
between 80“ 65' and 82“ 38' E. Ion. The area is 7345 
square miles, and the population 1,000,000. The district 
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is divided into two almost square parts by the Godavari 
Kivrr. Tbc deltas of tliat river present a vast and nubrokon 
expanse of rice cultivation, dotted by villages, niul varied 
only by clusters of palmyra, cocoa-nut or betel-nut ]>almH. 
North of tlic delta the land gradually uudulates, and the 
liorjKon in broken by conical hills. Tlie forest iradsnro 
tliosc of llampa and Blnadriachulain. 'J'iie chief jungle 
products are myrabolnns, soap-nuts, tainai*inds, iMunboo- 
rice, honey, and beeswax, 'i'lie wild animals comprise 
the tiger, loopai’d, hyieua, wiki l)oar, uiitelopc, deer, W(df, 
and b(‘ar. Game biids are plentiful. 

GOD'BOT£ (Saxon God^ and botCi, n fine), among llie 
S.axons .and Normans an ceclesiastieal penalty for any eriino 
or offence conimllled against God or his lioly clnirch; and 
of this the ])riest was presumed to be the judge*. That 
which was piesejitcd us an ofiering to God, or his serviec, 
was named dod-t/Gtf. 

GOD'FATHEB and GOD'MOTHER, the names 
given in the lloiniin C'atii()lic and Kpisrtqial churches to 
the peisonswho act as sponsors for chihheii at bajitisin. 
Jn most otln'V churches the paiciils of the cJnld oeeupy 
the ]dacu of sponsors, Dio fatlier himself piomising (o 
watcli over and train t!ic child. In tlu? <*ase of Ihijilisls 
the rite is delayed until the individual rt'aehes .an mre at 

r 

which the vow can he intclligi'iitly undeihtood am! taken. 

Jn the Koman Cathenc Chnieli the jiositionol godfather 
and godmother is held to constitute a spiritual relationship. 
Marriage between them and the baptized or paients of the 
baptized is fuil)idden. In tho Ejiiscopal Ciiurch this is 
not the case. The old Knglisli word now written 

f/onfiip, used to ineludc both sponsms. iVs in the liaptism 
of a fetnalo clilkl two godmotliers are re(jnir<*d, these f/od- 
itf/hjt used to meet to talk about Dicir hjiiutiul ehild; 
Jicnco Iho word soon became cuiieiit as f/on.-djt for g.nUiing 
and .speaking idly about otheivs. Ihus Itj vdeu— 

‘^'Tis Ming in pTcry street. 

The common chut of gossips whiai they ineci.'’ 

GODFREY DR BOUILLON. Sue Vjm:iu.ns. 

GOD3XANCHESTRR, a town and mninci]ial borougli 
of England, in the county of and three-quarters of a mile 
8 .E. from Huntingdon, and 00 miles from London by the 
Groat Northern Jfailvvay, the nearest station being atllunl- 
ingdon. It was for many centuries fainud for its very 
supenor hnsb.indr}'. It has a tine parisli cliurcli, which 
was restored a few years since. Then* arc an irou-foundjy 
and inachino works, and some small iiiiinufactnre.s of malt, 
oil-cake, and leather. 'J'hn purlsli, which forms part of 
the parliamentary borough of Huntingdon, contains a 
])0])u1alion of 2188. The municipality is composed of four 
aldermen, including the mayor, ami twelve conncillors. 
The town w'us fornnsrly known as (lumcestei’y and lias pro¬ 
bably declined from a position (»f grcalur importance as 
Huntingdon has rLen in prosperity. 

GODOLPHIN, EARL OF (Svdnuy 
waa a younger brother of a family said to have been 
settled at Godoljdnn, in Cornwall, before the Norman 
Conquest. His father was Francis Gndolphin, wlio was 
made a knight of the Bath at tho coronation of Charles 
TI., 23rd April, IGGl. The d.itc of iiis birth is unknown; 
but he is said to have been very young when first intro¬ 
duced, in 1645, to Charles IL, then rriiice of Wales. On 
the Kestoration ho was apiK)inlcd a gix>om of the bed¬ 
chamber. In the bcgluning of 1678 he was employed in 
the management of a correspondence butw-en the Duke of 
York (afterwards James 11.) and the I'rlnce of Orange 
(afterwards William III.) on the subject of tlie union of 
England and Holland against France. 'J'his led to Godol- 
pbin’s appointment, 26th Marcli, 1070, as one of the lords 
of tho Treasury; and in September following, on the dis¬ 
missal of the Duke of Monmouth and I^rd Salisbuiy, ho 
was, along with I^rd Hyde (afterwards Earl of Boebester) 


and tlie Earl of Sunderland, intrusted with the chief niaii- 
ageinent of the national affairs. When Sunderland waa 
dismissed in 1686, Godolpliin continued in power. After 
acting as one uf the principal scerotaries of state lie rc- 
turned to the Tiwuniy, and was placed at its bead, with 
the tUU* of Baron Gudolphin. During tho reign of JaincK 
he, is snivl to liavc been one of tho chief advisers of the 
king, who, wlicn the rrince of Orange landed, sent Godol- 
]jhin and two other noldeincn to negotiate. On the estab¬ 
lishment of th<‘ new guvoriimunt Gudolphin win? continued 
as a loril of Die Treasury, and (with a tcmjiorary inlerreg- 
nuni) so rem.'iiiied imlil May, 16h7, when he was^cp).ie<*d 
by Mr. Cliarles Moiilugu, .afterwards Earl of llalif.ax. In 
1700 Godoljihiii ag.iin entered olliec, and on the 8th of 
May, 1702, he became lord high-tre,asurer. Ho w.as now 
aided by lil.s coniiuelion with the Karl (afterwards Duke) of 
Jlarlborongh, whose daughter and successor in tho duke¬ 
dom nfterwnvils married Godolphin's sou and heir. On 
the 20th of December, J70G, (iddolphin was created VU- 
cennt IJailton and Earl of Godulphin, Imving been previ¬ 
ously, in 1701, made a kniglit of thn Garter. Gradually 
both j\l:iiIboiongli ami Gudolphin Ic.aned towards the AVhig 
paity, and tlie latter openly joined it from alxmt 1706. 
Mis. J^Iasbaiu and Harley having finally supplanted the 
Duke and Duehess of Marlborongli in the qiiceirs Lavour, 
Gfidoljihin was Mulilcnly and rudely dismissed on 8th 
August, 1710. lie diid on Die liflcentli of Scpumibur, 
1712, leaving one sen, Franeif'., to inherit the title, which 
beeaine extinct on Ids dealli, and though revived for 
another relative, became again extinct. Godolphin’s ad- 
inlnistj’atlou was made csjieeially memorable by tlie vic- 
toiies uf Marlborough and i\w union with Scotland. 

GODUNOFf BORIS* C/ar of Moscow, w*as burn in 
15.’>2, of iv noble family of Tartar de.scuut. Ho was 
att.'icbed to Die court of tbc czar, Ivan Vassilevich tJjc 
'J’crrible, at tho age of twenty-two, where by his prudence 
lie obtained the favour of the lyrniit without aiding him 
in liis cruelties. In 1.^>80 the heir to Die throne, Frince 
F(*o<b>r, married (jodmiofs sister Irina, wiiich so incrcascil 
his iiitlucncu that in 1582, on Feodor's accession, tho wliole 
power of government W'.as thrown into liis hands. Tli« 
Inothcr and heir of Feodor, Frinee Dimitry, perished by 
assassins at Uglieh, whore Jic resided, hi 1561; but the 
}H>opl(: of the place rose and killed the murderers. Godnnof 
(who is believed to Imvo instigated the crime) caused a 
commission of inquiry to be issued, wliicb declared the case 
one of suicide, and the presumed murderers innocent. 
Feodor, weak alike in mind and b'4y, was satistied, and 
tho most liorrible punishments w’cre indicted upon those 
who had killed tho murderers. They were killed or 
banished, and their town became a deserL Feodor died in 
1598‘~-tlie last of tbc Kuvik dynasty in the direct line, 
'l lio czarina, Irina, was procluhnc*d sovereign, but in a few 
days she retired to a convent, and declared her unalterable 
resolution to take the veil. Her brother, Godunof, wa.H 
then immediatelj'hailed as sovereign by univeraal acclama¬ 
tion. He, how’ever, refused the throne; and a genera) 
assembly of the slates met <»n the 17tli of February, 1568, 
and unfiiiiniously proehimicd Godunof czar of Moscow'. 
Aftm* some resistance he accepted tho crown. Ho ruled 
very vigorously. He first qnellod Dio turbulent Khan of 
the Crimea. Siberia was finally subjugated. Notwith¬ 
standing several particul.ar failures in liis foreign policy, 
Godunof Hnc(*eedcd on the whole in e.'^tablisbing his country 
in uu honourable ]>osition among nations. He maintained 
a close connection witli England and with Queen Elizabeth. 
To promote tho civilization of bis country ho sent young 
men of noble families to England, Germany, and France, 
and in many otlicr ways strove, and with success, to elevate 
his country. In 1G04 a rumour spread abroad that Prince 
Dimitry was alive, and preparing in Poland to assert Ida 
rights. It is impossible to ascertain now whether or nob 
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fljiH wfts an impoKtarc. But the eu-calli'd prince Icvicnl nn 
army, entered Kust^ia, nua joined by tin*. f(irc(*s hfiit to 
oppose him, and waa in full iimvcdi upon 2k|oac*<>w when 
Guduuof died suddenly, on the 13th of AjiriJ, 1005, 
liuviuff, it ia suaj»cctcd, tid«*n jmlaon. Ilia sun Feodor 
reigned for a short tiuio over a poitiun of the KuHaiau 
dominions, but was xnui'dcred in Juno of tli« same year at 
Moscow. The falser Dimitry was acknowled^ttHl by his su])- 
jMiaed mother, who pretended to recognize him, but she wjia 
subsequently forced to own that bhe had becni guilty of 
doeeptioii. 

If not noteworthy for the extniordinaiy rise to j)jnv(T of 
Godunof, this reign would ho nnule remaiKahIo in liuaslan 
nniiala hy the institiilloii of Bussian serfdom, wlieruby tho 
peasants were rendered almost as much parts of the soil 
which tJioy cultivated jis the trees or anything else wliich grew 
there, sold with the land nr ])assing from heir to lieir—a 
dri*adful blot on Ilussia only wi]ied away so lately as in our 
own time by» Alexander II. Tliis w’as a desperate device 
of Boris Godunof to endeavour to cbcck Ibe rising »)f tho 
)>eople in matises against him. Tliey Imted Jiini, and to 
him alono tliey attiilmted (in many cases quite wrongly) 
iJio murders, families, ami invaslims wliieh desolated tiio 
laud, wlicthcr under his own lelgn <ir while he ruled as 
vmire du palms for the feelde Feoilor. Cuidunofs reign 
was succeeded hy a period of nuurchy, lasting till the lise 
of the UomanoH’(the prest'Ut) dvnaslv. 

GODWIN, WILLIAM, an I'.nglisli nullior, sou of 
a dissenting ministiT, was born .“id Maieli, at 

Wisbeaeh in Cambridgi'sliiie. At liist edueuted at Ni»r- 
wich by a private tutor, lie was sent at seiLiilccu to 
the dhseiiiera’ cullogo at noxt<m, and in 177S eiit«*nMl the 
ministry, and otHci.itcd for live years in llio neiglibombood 
of London, to which he then reimncd and sought snbsist- 
enro by authorship. In 571)3 ajipeaied his “FolUicnl 
.luHtice,’* which excited great ultenlion at a time when 
the government were constantly prosoeuting Ihusc who I'X- 
hihited sympalliy with tlie Freiieh Bevolntion. Godwin, 
in a pass.nge of rcniailcnhle dignity, cx])ressly smtieipated 
tJio fate that might befall biiti, wiiile, however, as.serting 
the calm, peaceable, ami tbouglitful ebaraeter of bis work, 
lio was not prosecuted, but liis work tmbjeRt<*d Jibn to 
mneh obloquy. Mext year ajijieareil lil.s novel of “ Caleb 
AVillittins,” wliieb greatly incrensed liis reputation. 

Towards the clo.‘!o of 171)4 some of Gudwhi's cliii'f 
friends, Jioleroft, llorno Tooke, Thehvall, IJardy, and 
others, were arrested and brought to trial on eliurge.s iif 
liigh treason. Godwin, wlio had refused to join all sue.ii 
revolutionary sneieties as those of wliich his friends were 
incrnberH, now by bis pen rendered tlie most valuable aid 
to them, and, it is thought, contributed gjcutly to their 
acquittal. 

in 1797 ho published tho “ Im[niror,” n rollcctiou of 
essays on moral and literary subjects. In April of the 
Kuino year lio murried Mary Wollstonecrnft, w'itli whom lie 
liad been living fur some montlis. Mary bad peeulinr ideas 
on marriage, and bad nh*eady tried one union without a 
legal lie, ending w’ith the most disastrous results. Nothing 
daunted she entered into a second with Godwin, but so 
Tnueli inconvenience was felt by the pair that ns a con¬ 
cession to popular prejudice they subinittcd lo tho usual 
jnarviage ceremony. Among other peculinrilii's related by 
Godwin was that of making a point to avoid e.aeh other for 
a groat part of tho day, for fear of satiely. These curious 
tmconvontionalisms do jiot prevent Mary Godwhi from win¬ 
ning our regard as a pure and virluons woman. Slie died in 
childbed in September of the same year, Ic.aviiig a daughter, 
who became tho wife of Shelley. In 1798 Godwin edited 
his wife's works, and published n small inemoir of her. 
The novel of ‘‘St. Leon” was published in 17U9. The 
following year he visited Ireland, whero ho resided princi¬ 
pally with Curran. In 1801 he married again. UIs “ Life 


of Chaucer "appeared in 1.S03, and his third novel, “Fleet-* 
wo(k1,” ill 1804. Alxiut tliis period he hee.tmc a bookseller, 
and wrote, many scliool-books under tho name of Baldwin. 
His other works were nn “Kssay on Sejiulchres,” in 1808; 
the novel of “ Mandoviile,” in 1816; tho “Treatise on 
1‘opuJation," in reply to Malthus, in 1821; the “ History 
of the Oonmionweallh," 1824 to 1828; “ Clumlesley,” a 
novel, in ]«3U; “ Thoughts on Man," in 1831 ; and lastly, 
the “ Lives of tho Necromuueers,” in 1834, wiittcii at tho 
age of seventy-eigiit. His eircninst.auces for some timo 
Ixfore. Jiis d<*ath were rendered comfortable by a situation 
in one of the ]mblic oniccs, conferred on him hy the Grey 
miiiislrv. He died on the 7tli of April, 1836. 

GODWINE, Ihul of Wessex, a famous Saxon nohle, 
was bi*rn ni-ar tlic end of tlic tenth century. He married 
a daughter of King Cantile, and helped to restore the lino 
of Saxon monan-lis in the person of K«lw.ard (the Con- 
feshor), Llhelred’s son, to whom Ills own beautiful ami 
accomplislied ihmghter, Kditli, was given in inarnagc. Ho 
was, however, baiiislied by his son-in-law on account of 
his proli'sts nL^iinst the Norman favourites of ICdward, 
and for the eiiines of Ids son. Kuvl Swegeii. In 10.'>2 ho 
returned, find, hacked hy tho whole peoph-, forced llio 
king to ex)>el tlie Normans from the country, ami to restore 
Ids (GodwineV) jhism-smohs and Inniour.s, The euil died 
in 1653. 

Tliero is no donlit Godwinc, .ardout patriot though ho 
was, aimed steadily .at tho ciowii. His daughter bore no 
son, as lie doubtless hoped she iidgiit, to inherit the king- 
ilorn <»f Cerdii', bee.iu.-i* of Kdwards absurd monkish ideas 
of pinlty. Godwim*, tiien, got much of the kingdom into 
his control. Jlis s<m Swegen had tlie w’cst-mldland earl¬ 
dom (Somerset, Hereford, Gloueehter, Berks, Oxford); 11.aruld 
had Fast Anglia; Ids wife’s nephew, Bcorn, had Norlli- 
nmploii and Huntingdon. Godwlne himself was Karl of 
AVessex—that is, all Knglnnd south of the Thames save 
Beihsldrc. But Swegi-n killed Beoni and did other crimes, 
and this plan also tailed. At Godwdne's death Ids son 
Harold coiitliiiu'd Ids father’s ])ulicy. Ho held the earldom 
of Wessex and the Welsh border, Hereford, &c.; his 
brother 'J’oslig (tho king’s, and espeeially Queen F.dith’s 
favourite) luul the earhlom of Northumbria; his brother 
tiyith ruled Ids ow*ii old c.arldoin uf Fast Angli.a, and his 
brother LeoBviuo was Karl of Kent uiul tho Home Coun¬ 
ties. Men were .accustomed in those days to tlie rule of 
tile Godnine family, wldi-li was for tlie most part a just 
rule. Harold was elected king with great joy on the death 
of Kdn.ard. 

GOD'WIT (Liinosa) is a genus of birds belonging to 
Hie snipe family (Scoi.oi’Ai’UUC). The legs aro long, and 
the bill very long and very slightly curved upw’ards. The 
best known species is Iho Black-tailed Godwit (^Litnosa 
mvUttmra}. Tins bird has a wide range, extending 
throughout the northern half of the eastern liemisphcrG. 
It extends north as far as IcehimL In ICngland they 
appear chiefly in (he spring and autumn, on the way to and 
fiom their northern hreeding places. In former days it 
api)eai*s (hat they bred regularly in Norfolk and tho Fen 
district. These birds were* gifatly prized for the table, 
Tlicir food consists of insucls and their larvie, worms, &e. 
The nest is formed of dry glass und herbage, and the four 
eggs arc light olive brown, blotched and spotted with 
darker brown. The bhiek-tailcd godwit measures from 
16 to 17 inches in length. Tlio female is rather l.'ii’ger 
than the mule. Its plumage varies givatly with the 
seasons. Tho U,ar-t.ailed Godw it 'JJrnosa rufii) also visits 
ICugland in tlio spring and antnmn. 'J'his species ngrees- 
with the pivceding in its liabits; it, however, is slightly 
smaller and has shorter legs. Kcvcral other spi'cics of 
godwits have been described from America and Asia, 

GOETHE (or GOTBE). JOHANN WOLFGANG 
VON» the muster poet of the eighteenth centuiy, who, 
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roniiii" iit a timo wlicn ICurope, and cspcciiilly Gcnnany, 
]ja<i lon^ boon Btt'rile in real sun^, attained in the civilised 
world n jduoe as an architect cjf Iminan cliaracttn* bc&ido 
Dante and ShukspcarCf and in liia own country the poMtion 
of poet-teachcT and national idol, Thoufcb Goethe owea 
fin's high position in the esteem of the world chiefly to his 
peculiarly cosmopolitan bi*c:idth of sympathy, and to his 
Tivid power of realizing arul depicting tiie struggles, pas¬ 
sions, and hopes nniversnl among men, ho was a Ihorongh 
German in thought and ehurncter, and it is perhaps only 
in iiis own language and in his owui country tliat the full 
greatness of his niaiiy-siilcd genius can ever bo thoroughly 
appreciated. In Gcrniuny iiis name and his precepts are 
household words, and during his life, from the time of his 
youthful fame to his death in 1832, it was upon lihn that 
the whole litr*rary life of the Fatherland centred, faithfully 
following or nreompanying all the developments of his 
progr<*.ss. 

It was while under the influence of th(!“ Sturm nnd 
Drang ” poet ic movement tJiat Goethe becauu? distiiiguish(*d, 
when, in «pil(j of the rough and inartistic system of this 
aehool, the touch of bis genius made it world-famous. 
From this time his uulhoiity increased, \mtil In* heeamo 
the acknowledged chief of the German literary circle, im¬ 
pressing upon it a character of classic hennty and artistic 
iiiiish, the value of w’llch he had h aincd to appu'ciate 
W’liile studying tlio tn-usurcs of classic atL in Italy. 

Rarely lias a man destined f«»r /arne conic into the world 
nnder more favourable unsplccs Ilian Goethe. Dorn in the 
wealthy, independent town of Frankfurt on the ^t'tli of 
August, 17'1!), the position of liis fntlier as an imp<'iial 
couiudllor in easy circnmslance.s, witli sinuo taste for po<‘try 
nnd art, early opened to him the circle in wdiich ho might 
meet the finest minds of Gcnnaiiy, and he thus Inmu'diately 
came under the full influence (»f the impulse given to Ger¬ 
man patriotism by' the victories ami life of Frederick the 
Great, and by the phiIos<iplueal ami literary efl’orta of Lesslug. 
Destined by his father for the profession of the law', it is 
probable that the op])osition to his determination to follow 
literature was suflicient to stimulate nnd steady liim in his 
chosen course without really causing injnri<pus efl'cets. At 
the age of sixteen he was sent to the University of I.«*ij)- 
stig, before which ho had hud liltlo regular education, and 
hero, though supposed to be studying for his professioTi, ho 
sptmt most of his time in social ciijoymentR, In 1770 lie 
was transferred to the University of Stmsburg, where ho 
became interested in chemistry und anatomy. 'I'he most 
important event of Ids stay hero was liis meeting with 
Herder, who lutroduecd him to a new world in the works 
of Shakspoare. Under this influence ho commenced his 
“ Gbtz von Dcrlichingon,” which was published in 1773 at 
'Weitzlcr, whither he had gone to complete his law course. 
The eflucl of “ GOtr ” was to make, him famous throughout 
Germany, and the |inblic,atioa of “ Die Leiden dcs jungeu 
Werthers*’ (the Sorrows of Young Wcrtlier) in the following 
year extended his fame all c>ver Eurojie. 

The petty courts of the miincrons German princes were 
at this timo the chief centres of literary activity, nnd in 
1776 Goethe accepted the invitatiiJU of the Duke of Saxe- 
Wolninr to reside at his court. Here he tilled several public 
ofliccs of state, and Weimar bcT^tinc his hotne until the close 
of his life. A visit to Italy in J78fl proved a turning- 
point in his career. On his return his character beeuine 
more self-reliant, and his writings assumed a more classical 
form. It was at this time that he met Christiana Vul- 
pius, who was his loved compuniou until lier death, sixteen 
ytsars before that of her husband. During the wars of tho 
French Revolution Goethe saw some military sen-ice, nnd 
ho was in tho thick of tho fight at Valmy. In 17!>4 tho 
close friendship was formed with Schiller, which was to 
have BO great an influence cm tho writings of both. Tlio 
most memorable year in Ids after-life, which was spent in 


wonderful literary activity, w-as 1808, when ho Imd an 
interview with Kapoleon, nnd published the first part of 

Faust*’ for the first time in a complete form. His death 
took place on the 22nd of March, 1832. 

Gocthc*s eliuraeter, bright and joyous, and nntinged 
with tlic least touch of the harshness induced by adverse 
circumstances, was one omincutly calculated to attract tho 
lovo of those with whom ho u-as brought hi contact, and 
Bumetimes n flirtation may have been pushed too for, as in 
the case of llic sweet Fredcrika of »Scscnheim. It may be, 
however, that tlio play of imagination ho allowed himsc-lf 
in his prose autobiography, “ Diclitung uud Wahrheit,” 
renders the view of him contained therein hardly Yiir. In 
this work, “ Imagination and Reality,” or “ Poetry and 
Fact” (tlio title lit somewhat difiienlt to render accurately), 
Goethe Is to ho understood while not misstating any¬ 
thing, yet ns here uud tlit'm throwing tho glamour of 
ronianoe over passages of which ho desired to heighten the 
enecl. Certainly to consider Goethe as a liums or a Byron, 
or indet'd as uthenvise than an honourable man in hfsreJa- 
tioiishijis with woineu, would ho an unpardonable error in 
these days of fuller knowledge. He choso to defer his 
niarriago with Christiana, very foolisldy and improperly, 
but he was always faithful to lier, wlielhor before or after 
llicir formal union. 

'I’he woiid<‘rful s<*ope of tlio writings of Goethe is unique 
in the histt>ry of llteraturo. Though his lyrics are of sur¬ 
passing beauty, it is in liis druTnas that ho attains his 
highest exeulleiiec nnd ini-ult'oti-s Jtis noblest toacliiiig. His 
lialluds arc beautiful, ns witness the Erl King.” His 
seieiililic writings, while they show an originality of inquiry 
that sometimes carried him far in advance of hia times, 
arc, as might be expected, of much infiaior interest to his 
pcxMiis. Here it will be iinpossihle to do more than glan<M‘ 
at the prjm-i|)al and itiore characteristic of his works, 
which ha\e l>eeu roughly classed, according to the manage¬ 
ment of their themes, as gbntimental^ u/co/, or didactic. 

'The chief works of the first class are tho “Gutz” and 
tiic “ Werther.” The tirst of these, notwithstanding the 
rndc’uess of its style, the ahsenee of artistic form, and tlu* 
want of harnioiilous arrangement between tho scenes, had 
a great efleet, ns being tho first manly appeal to the re¬ 
awakening sjiirit of German chivalry, nnd us presenting the 
men and scenes of the sixtei-nth eentui-y w-ith a life-like 
truth that Imd long been strange to Gennau literature. 
Tho “ Werther *’ was ns melodious as the “Giitz ” had been 
rugged, and in it Goetho disciohod a musical power of 
expression tho presence of w-hieli in the Gorman languago 
had hitherto been undreamt of. Tn tlm sontimeDtal 
swfHitness of its tone it appealed irresistibly to tho soine- 
wliat sickly poetic tt-mpcraineiit of tho age. 

Belonging to the ii/cfU class are tho first-fruits of tho 
Italian journey, “ fpliigenia*’ and “ Tasso,” as they appear 
in their final .form. They nro both poems distinguished 
for thdr clusslo purity nnd strength of stylo. To tlicso 
nmst ])e added tho drama of “ Eginont,** containing much 
that is beautiful, hut wanting in fidelity to history; “Her- 
inuiiu nnd Dorothea,** an idyl coloured with tho experience 
gained in tho French campaigns; and tho masterpieces 
*• Wilhelm MoiHtcva I.ehrjahre ” (“ WTlhcIm Meistoris 
Aiqjrenticeship,’* excellently translated by Carlyle) and the 
first part of “ Fanst.” “ Wilhelm Meister ” is a work that 
has given rise to endless criticism. Its execution is unequal, 
but its style is smooth and flowing, and there is an extra¬ 
ordinary charm about somo of the characters. It contains 
some of Goethe's best teaching. The episodes wherein 
Mignon figures, with her unsurpassable songs and her wild 
grace, and tlio fine criticism of “ Hamlet,” involving a con¬ 
sideration of the dramatic art and of acting, are or ought 
to bo known to all educated persons. Mignon has inspired 
practically every musician of eminence since her birth, from 
ficothoven down to Thomas. The last has an excellent 
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entire opera on tlie sabject It waa in “ Fauat,” how- 
Gver, that the poei'a geniua waa displayed lu its most cul¬ 
tured perfection. Here a popular legend, long a favourito 
street dramSf became the vehicle for depicting in the most 
beautiful form and in the loftiest language tbo atruggle j 
aniversolly waging iu the soul of man between his higlicst 
moral aspirations and tlie most powerful longings of his 
senauoas nature —the severity of (he conception being 
softened and hnmanizf'd by the touching repxescntation 
of Gretchen in her innocence and joy and in her terrible 
sorrows. It is nut loo much to say that in this poem of 
Faust” Goethe changed the cuuceptiun of the spirit of 
evil. The old malicious trickster with horns and a tail at 
once gave way to the figure, which all felt true, of the 
mocking Mcphistopheles, tho spirit wliu’li denies.” This 
is at all events the Sutuii of tlie iiinetecntii century, the 
onibodiinent of a hell wliere is no truth, no love, no good, 
no hope, no belief, no trust, hut where grc*at intellectual 
power and enormous gifts of control over the forces of 
nature eaist, and are always used to lower, never to elevate, 
tlie soul of man. Such a wonderful answer to the cry of 
the thoughtful world as the enmtion of Mepliistupheles has 
rarely been given in the history of litenitnre. 

In the third and last class thosn works are included 
that were chiefly written during the later years of Goethe’s 
life, such as tho “ Wcbt-iistliehe Divan,” a colleiUiuii of 
poems w'ith a colouring of Eastern oxjireRsion; the “ Wil¬ 
helm Meisters Wanderjahre,” a work containing Home 
beautiful passages, but yet on the whole tedious to most 
readers; and the second part of Faust,” written to repre- 
€eut tho regeneration of the hero, and abounding in ihsip 
teaching and ulJegoricnl bc.autieH. 'J'his work marked tlie 
couclubion of Goethe’s lung literary labours. 

Few great iticii in any department of intnlleetmil 
achievement have had the good fortune to find a biographer 
at oiiec bo appreciative* and so discriminathig as tin* gi'cat 
German poet-philosopher foiiml hi the late G. 11. Lewes. 
Another life of liiin iu English by W. Hayward was pub¬ 
lished in 1878; hut the most recent, and in many respects 
the best life of Goethe yet published is that by Heinrich 
DUntser, of whicli an English tnuislatioti, with valuable 
notes and additions, by Tliomas W. Lysfer, was issued iu 
1883. Professor Hlackic's “Wisdom of Goethe” (London, 
1883) has also done much to place the poet before Eng¬ 
lish readers as a teacher. 

GOSTH'rrS or <H>TB'rrE is a crv’stalli/.cd hydrous 
peroxide of iron (Fe^OalljiO), of a brownislj-yellow or 
yellow-ochre colour, and eoiilaiiihig about 00 per cent, of 
iron, with n specific gravity of about 4 and a hardness of 
4 ibout 5. It is a valuablo oro of iron when in suniciciit 
quantity, and generally occurs with iiannatitc and limon- 
ile; from the latter it diirors in containing a less ])er- 
centage of water. Tliis mineral has been imiiied after the 
German poet and mineralogist, Goethe. One peculiarity of 
this mineral is its showing a blood-ml colour by transmitted 
light when in sufficiently thin sections. 

GOG and BtAQOG. In Ezekiel xxxviiL '2-18, and 
zzxix. 1-11, Gog Is named a.s king of the hind of Magog 
and prince of Mc.secli and Tubal. In Ziuvelation xx. it is 
referred to as a remote region and people. It has bi>(‘n 
supposed that the people thus imined were the numer¬ 
ous tribes which inhabited tho region between the IMuck 
fSea and Caspian Sea. The Scripture use of tlie naines 
dearly indicates that they wi're a people opposed to the 
truth of God, and enemies of thube who held it. Tlie 
names are, however, most familiar to Englishmen ns tho.^o 
of the two giants in the Guildhall, Umdon. To them a 
fabulous history Is given, which carries their date buck more 
than 8000 years, when Britain is held to Imvc been in¬ 
habited by a race of giants, sprung from the marriage of 
certain wicked women witli demoiuH! The old images of 
Gog and Magog were of wicker-work, and used to he ex- 
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hibited at bird mayors* mIiowr. They were, how'cvcr, de¬ 
stroyed by fire, and the present ones, 14 feet high, were 
put in their place. 

GOITRS. See liuoNriiocKT.K. 

GOLCOK'DA» a furtrcKS and ruined city, situated !n 
the Nizam’s Dominions, 7 mUos west of Hyderabad, British 
India. In former times Golconda was a largo and powerful 
kingdom of the Dcccan, which arose on the downfall of the 
Bahmani dynasty, but was subdued by Aunmgzebe in 1087, 
and annexed lu tlie dominions uf tho Dellii Empire. The 
fortress of Guleuuda, situated on a rocky ridge granite, 
is extensive, and CAJiilains many inclosures. It is strong 
and in goi'd repair, but is commanded by the summits of 
the enc^rmous and massive mausolea of the ancient kings, 
about GOO yards distant. Tlieso buildings, which aro 
now the chief cliaracleristic of the place, foiin a vast 
group, situated in an arid, rocky desert. They have 
suffered cousideralily from tho mvages of time, but more 
from the hand of man, and nothing but the great solidity 
of their walls h.as preserved them from utter ruin. Th(*ao 
tombs were erected at a great expense, some of them 
iH'.ing said to have cost as much us XL50,0()0. Golconda 
fort is now used as the Nizam's treasury, and also as 
tho state prison. The diamonds of Golconda have ob¬ 
tained great cedebrity throughout tho world; but tlioy 
were merely cut and polished here, being generally found 
at Tuilial, near the south-eusterii frontier of the Nizam’s 

territory. 

* 

GOI«D is a metal wliicU lias been known from the 
remotest antiquity, and has been uuivcrbally employed as a 
medium of eNchange. Although the quantity of gold 
which is found, w hen coinpai'od witli that of other metals, 
ill small, yet it occurs in greater or less abundance in 
almost <'very part of the globe. It occurs in the native 
state, and eoinbined with silvei', and frequently mixed with 
metallic sulpliides ami arsenides. A large proportion of 
gold is the produce of South America; the rieliest mines 
in Europe are those of Hungary, Spain, and I'iedmont; 
but it has been found also in the sands of tlie llhone, the 
Khine, and the Danube; and small quantities arc occa¬ 
sionally found ill the stream tin-works of Cornwall, in 
Wicklow ill Ireland, in the L(*Ad Hills of Scotland, and in 
North Wales. The ancient gold mines of Tlmice, which 
yielded llie value of X*JU0,()00 yearly to Philip of Maeedon, 
and enabled him to sap the fouiidatioiis of Greek inde- 
jH'iidencu with a golden solvent, were in tlie country of tho 
Bessi, iu the Rliodopu MuUntaiiiB, which modems call by 
tlie Turkish name of Despoto Dagli. Tho Kinperoro of 
Constiuitinoplo worked them by slave labour for centuries. 
<iold formerly reached us from the west coast of Africa 
111 such large proportion ns to give us tho name of tho 
guinea for what once was our chief English gold eiiin (from 
tlie country of Guinea), and to inijiurt in return tlie name 
of the Gold Coast. Guineas exist now only on piipcr, and 
the Gold Coast long censed to export gold; but the great 
gold 0 X 0 and other ornaments of the King of Ashantee 
were made well known to us by tlie Ashantcc War, and 
the old reputation of Africa may yet be restored (see G<»i.r> 
Coast). Gold is also met with in rather large quantities in 
the Uruliau Mountains of Siberia, and in India, but by far 
tlie largest supplies of this metal are now obtained from 
California and Australia. The rich gold region of ('alifornia 
was iliscovercd in 1847, in Suter’s mill-race, Sacramento 
Viillev, and for several years the yield was upwards of 
X13,000,000 per annum. It lias lately considerably 
diminislied, for while diggers in 1852 couhl earn ten 
dollars a day, they can m»w scn.wly obtain a fifth of that 
amount. In 1833 Count Slrezclecki diM*ovcn‘d Irneesof 
gold in Australia, but the governor of New South Wales 
persuaded him to keep the jnatter secret. In 1841 tho 
Uev. W. Clarke, a native geologist, wrote to a friend in tho 
colony that lie hod found gold ore; but this fact was also 
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kept from tim public in the c»)lony, nnd was totally nnlcn(»wn 
ill Kiiropc. Ill 1840 Mr. Smith, who was rn^nj'cd in sumo 
iion-vvoiks at Uerrima, in Sydney, was indueeii to search 
for ^old by obHorvalions of Sir K. MureluKon to the Geo- 
Krn]diical Society in 1844, in wbieli he stated that he felt 
certain ^old would bo found in the vicinity of Ibe Blue 
Mountaiim in consequenee of their .similarity to tlie Ural 
MountaiiiH in KuKtern Siberia. Mr. Sinitirn scaruli was 
suceeKsful, lint be refused to disidoRo the place of deposit 
unless paid X500, wineli tenns tlie governor refused to 
accede to. lu tin* meiintiine Mr. ifui<;ravcs, a ^eiitlemau 
who had been in Califuniiu und gained much experience on 
the subject, went to Australia and soon made a discovery 
of gold on iJie banks of Summer Uill Creek ami Lewis 
I*onds rivers, siiuill streams rmiiiing into the Macquarie 
near Bathurst. This diseovery was no sooner made than 
several other plaees in Bathurst and tiio adjoining counties 
were found to eoiitain riclt deposits. In August of the 
same year (1851) further discovinies of gobl w'ere made at 
Ballarat In Victoria, wliieli excelled in richness those of 
the Sydney dislriet, and these in turn were soon surpassed 
by fresh discoveries in the Mount Alexander range. 

Very'careful estimates lead to the eonelusioii that in tin* 
850 ycar.s from 1500 to 1840 the production of all the gi»ld 
mines amounted toX;j<i0,00i>,000. in tlie less than thirty 
yeai'B which elapsetl from 184!) to 187G n quantity of gold 
was produced equal to the total output of the previous 
850 years! 

Gold is generally found in Binull grains or scales, called 
gold dufty hut occitsionnlly large jderes or nuggets are met 
with. 'J'Jie annexed drawing is u much-reduced delinoullun 


or «■« twoMo. 

of a lump of almost pure gold, weighing 27 lbs. 0 oz. 15 
dwts., which was found in the diggings at Foivst Creek, 
l^Iount Alexander. It measured 11 inches in length hy 5 
in bi*eadth at the widest jiart; but much larger pieces have 
been obtained. Gold is now ulistracted from the ore by the 
processes of crushing, stnni])ing, grinding, and washing. The 
crushing mill consists of two large east-iron cylinders or 
rollers, revolving in opposite directions, wliieh break the 
ore into small pieces us it passes through them, it is 
then stamped, i,f. crushed still smaller, hy means of a 
stamping mill; and to pulverize it still further, it is passed 
through a grinding mill. It is Iheii washed hy a variety 
of Meve-liko macliinos, and most of the }mrc metal thus sep¬ 
arated from the quartz and other rock particles. But after 
the most careful treatment small ]iartiel(‘s, invisible to the 
naked oyc, remain, and to obtain these an amalgam is made 
by mixiug it with mercury, which seizes and dissolves the 
gold particles, however minute. 

The extraction of gold from quartz is a large industry. 
By carefnl working a iive-iniUiunth part of gold can be 
profitably extracted. A large proportion, however, oseupes 
the action of the mermry by tins wet process, and is 
carried away in tho washings. An improved iiiethod lias 
been recently proposed, which consists in cruHhing the quarts 
and grinding it dry to nn impalpable powder, and tlicu 
forcing it through the mercury; this method is said to 
•xtroct the whole of the gold from the ore, and even to 


make old w'orked ores pay for reworking. Sodium amalganv 
has also been used for increasing the solvent action of the* 
mercury. The gold is obtained by distilling off the mer¬ 
cury, the pure mutul is left behind, and tho mercury used 
again. 

Gold is a beautiful metal of a yellow colour, and capable 
of a fine polish; the atomic weight is 100, the symbol An. 
When quite pure it is os soft os lead, and is the most 
malleable and ductile metal known. A gi ain of gold lias 
been drawn out into 500 feet of wire, and it has been beaten 
into leaves having a thickness of only one two-hundred- 
thousaiidth part of nn inch. At this thickness it is quite- 
translucent, transmitting light of a green colour, which 
becomes rod whiai it is heated. TIio specific gravity is 
The nielting-point is 1200° C. (2192“ Fahr.), and 
it is volatile at liiglicr temperatures. It forms a whito- 
nmalgum witli mercury, whieli is fluid. A solid amalgam 
is found native in yellow crystals in California. 

Tlic amalgam of gold h.as been long used for gilding, 
but it is now superseded hy electro-gilding, tho gold being 
d(‘positcd from sfilution in cyanide of potassium. Gold Is 
iiisohihle in hydrochloric and nitric acids separately, hut 
mixed together these acids dissolve it hy the develop¬ 
ment of clilorine. This clement, und also bromine and 
iodine, attack it strongly, forming tlio chloride, bromide,, 
ami iodide. Ihere are two cliloridea, tho protochloridc or 
auroiis chloride (AuCl), and Die tricliluride or auric chlurido- 
(AiiGIh). The former is Insiiluhle in water, and the latter 
is a red suhihle cr)’stalliue salt used in tuning positivcK oiv 
paper in photograpliic printing. There are two oxides, 
auruns oxiile (AiieO), a green insoluble powder, and auric 
ONido (AuaO^), a black powder, known alho as auric 
acid. With the alkalies it fonns salts called aurates. 
Of these the most rcmarkalile is tho aiiriUe of 
ummoiiinm, Au(NIT 4 ) 02 Kir 3 , a dangerous suit knowm 
us fulmiiialing gold. It is very explosive; the 
temperature of iHiiling water or a blow with a Iiain- 
mer will explode it. 

Gold i.s easily detected and se])arated from other 
metals on account of the ease with wliicli it can ho 
thrown down from iwdntion in the iiiotallic slate by 
reducing agents, such a.s sulphate of iron or oxalic 
acid. Chloride of gold, when treated with chloride 
uf tin, fonns a beautiful purple precipitate known as 
purple of cassius. This is a very sensitive reaction, 
by which one part can be easily detected in G4,000. 

Most metals arc susceptible of combining with gold to 
form a//o//A, of which the most iinportniit is that with 
copper, wliich, from its greater hardness, is used for c^iius 
and jewelry. Silver is also used for giving it a lighter 
colour. Tho weight of gold is estimated in carats, 24 
of which go to tlie ounce. Articles di'scribod a.*! of 18, 
20 , or 22-cnrat gold arc tlms so many twenty-fourth parts 
pure gold, the remainder heinjr made up of various alloys. 
British standard gold is nn alloy of 11 ]>avt8 pure gold and 
1 part pure copper, known ns 22-carat fine. 

Gold as Cukiikncy. The gi'eatest value of gold is one 
conferred upon it hy the general ugi'cement of civilized nations 
to accept it as their chief or standard medium of Kxciiakor. 
In this way the value which helon|^ to every kind of labonr 
is represented in a durable and convenient form. The hard¬ 
ness and strength of gold, when suitably alloyed, its chemical' 
stability in the atmosphere, its divisibility without loss of 
substance, its distinctive weight and colour, its comparativo 
scarcity, and tho regnlarity of the cost of its production—all 
combine to remter it specially fitted for this purpose. Gold, 
then, representing the price or value at which oveiy kind of 
labonr can bo obtained, liccomes the chief universal object 
of dc.sirc, and as in its use in the arts and sciences, so, like 
any other article of commerce, as money it fluctuates in 
value according to the ordinary laws of supply and demancL 
It should bo here observed that tho value of gold as a 
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circulalin;; medium entii'oly depends on the quantity of 
metal, and sot ou any convenient marks placed upon it by 
governments. It results from this that whenever there is 
an increaso in the quantity of gold available for enrreney 
purposes, it is indicated by a fall in prices, and a decrcaso 
brings a contrary result. In other words, prices are an index 
of tlie purchasing power or Bxchmgeahh value of gold, and 
it is most important, in drawing conclusions ns to the state 
of trade from the prices quoted in trade reports, to distin¬ 
guish between cfTccts produced by fiuctuatioiis in tho cost 
or quantity of the metal itself produced and put into cir¬ 
culation and those produced by n nl idterutlons in the con¬ 
dition of commerce. In the first case trade may in no 
wise hftve aiU'red, and yet prices may show a considerable 
rise or fall. At the same time every allerstion in the con¬ 
dition of commerce lias a tendency to produce un analogous 
effect. Tims with increased activity of trade more gold is 
needed to facilitate exchanges, and sliould the activity be 
universal gold is everywhere in gieatcr demand, men will 
give more of tlieir labour for it, uml jiriccs ns stated in gold 
currency will fall; but if, as is generally tlie case, the imtl- 
vity is local, money, otherwise gold, lieromes Hear at that 
spot and gold is attracted from places where there is loss 
demand for it, until an equilibrium is produced. The con¬ 
dition of tlio demand for gold at the centre of activity is 
indicated by iluctuations in Die rate of discount for hills, 
which rises with the scarcity of the nietnl and falls with 
its abundance. 

The clioapening of the cost of the production of goods 
by machinery, improved nieuiis of transport, and nuuiy 
otlicr causes also aifoct the purcliasing power of gold. 

Tho quantity of gold at any one time in cii’culatioti is very 
small compared with the value of tlie truusactions it facili¬ 
tates, and it is the aim in modern times to reduce the need 
for it ns much ns possible by banking, bills of exchange, 
and systems of credit; but since j>aper <»nly represents 
local credit, and gold ropresents a universal standard of 
value, it is clear that there should always ho u sufHcicnt 
quantity of gold witliin reach to meet the balances of <'x- 
changes between vmious places, and for tho doily popular 
requiivinents. 

TJm effect on prices ennsed by a large increaso in the area 
over whioli gold is employed us u chief medium of cxeliange, 
—resulting in the absorption of upwards of £1.00,000,000 
by Gennuny, Italy, and the United States for currency 
purposes in one or two years, beginning with iy80—com¬ 
bined witli an annaal decrease in tlie supply, gave rise to 
much discussion, in the course of which several interest¬ 
ing facts bearing on the subject of gold were elicited. 
Mr. Gosclien, who cninmeiiced tho discuNsiop witii a jmper 
delivered at tho London Institution, states in a letter 
dated tho 4th of May, 1883, that the annual pmduction 
of gold during the Hrst five years after tho discoveries of 
1861 averaged nearly £30,000,000. It now amounts to 
loss than £20,000,000,” Of this sum a.s much ns Iiulf is 
said to be taken up by the arts and sciences, leaving the 
small sum of £10,000,000 to cover tho now coinage de¬ 
mands and tho loss by wear in circulation. That the latter 
is something considerable tbrouglmnt the w'orld may l>o 
judged from the fact that for Kugland alone in 1884 the 
mint authorities estimated tho expense of recoining 
100,000,000 sovereigns at £760,000. Tho annual wear 
of a sovereign has been closely estimated at *0426 grain, 
and Diat of a half sovereign at *04370 grain. The expe¬ 
rience of bankers leads them to the conclusion that in tlie 
weighing of “ light ” gold, that is, gold which lius been in 
circulation, on an average 100 sovereigns require a l;alf 
sovereign as a mako-weight to turn tho scale, while the 
estimate os to the deficiency ou 100 half sovereigns is 
more variable, extending from 7jf. Or/, to 25s. per cent. 

In England gold is the only legal tender fur snms over 
40s., but in many countries silver can bo tendered for any 


amount. In England, and in many countries, the gold 
coinjige is tho only true coinage in the sense of represent¬ 
ing its nominal value, the silver, and still more the copper 
or bronze coins, being really ” tokens” rather than coins, and 
nut representing in metal the amount for which they pass. 

GOliD COAST, a British colony in Western Africa, 
Upper Guinea, cxtr'nding about *220 miles from west to 
cast, between tbe rivers Ankobar and Volta, and divided, 
till within recent years, between Great Britain, Holland, 
and Denmark. It constitutes one of tbe divisions of 
Western Africa respectively known as tlic Grain, Ivory, 
Gold, and Slave Coasts—named after the special character 
of the production and trade of the districts. Tlie popula¬ 
tion of tlie Gold Const under the dominion of England is 
estimated at 430,300. 'J'ho aimnal revenue and expendi¬ 
ture average £100,000, 

Tlie whole coast, being only N. lat., Is considered one 
of the hottest countries un the glubc, and its climate is in 
general very unhealthy to Europeans. At no great dis- 
tunce from llic const, however, tiie interior rises rapidly, 
and offers a climate wdiicli, if thoroughly tropical, is at all 
events pleasant and salubrious com|)ared with that of tbo 
const. Travellers who have pcnctrnt(‘d it speak with 
nduiiratioii of its beautiful scenery, its vast forests, its 
emerald meadows, and sparkling rivulets. There wore 
fonnerly few roads, the communications between the dif¬ 
ferent villages consisting of mere tracks passable but in 
single tile. This, however, is fast ladiig remedied undci 
tlio present administration. Beasts of burden are not 
known, and inerchandtstt of every description is carried on 
tho beads of natives. 'J'he great rainy season lusts from 
March till .June, but a short rainy season occurs in October 
and November. September is Die hottest month. 

Tho whole (‘oaNt-liiio jircsents materials for trade, the 
priiH’ipal article produced and exported being palm-oil. 
Extensive plantations have been formed for the cultivation 
of the palm, and munufantorius for the oil. Tho other 
exports roiibist of ivory, gum, skins, maize, and ground¬ 
nuts. 

Guinea has from time immemorial supplied the world 
with considerable quantities of gold; but it is only within 
tlie last few years, and sinco some of tho richest auriferous 
gi-onuds of Australia and California have sliowu signs of 
cxhanstlon, that European enterprise has unco more turned 
to the neglected diggings of Western Africa. Tho closer 
knowledge of the country acquired since tbo last Ashantee 
War has rcvouled the fact that tho soil of the wbolo of the 
British protectorate is impregnated with gold, and that 
it may be also e.\pe(:ted to supply copper, zinc, iron, and 
jireeious stones. 11 speaks well fur the prospects of mining 
enterpriso tlini ^Miydruulickiug” can bo carried on in most 
localities undi.T advantageous circunistauccs, and that while 
ill Australia water has to bo carried long distances tbroogh 
pipes or leats, at the Gold Coast it abounds everywhere, 
and may be liad for nothing. So plentiful indeed does 
both gold and water seem in some places, that Mr. 
Tiiompson, when lately reporting upon bis journey of 128 
miles from Accra to Brahsuc, via Insabang and Insoaim, 
returning to Klmina by Acrofiil, Abracampub, and Assay- 
boo, mentions that after ere'^^ing the Aynsue, which was 
then, in the dry scJison, 26 teet wide and 2^ feet deep, 
being 20 feet deep and GO feet wide when full, ho found 
that at tho neighbouring village of Asafu gold is collected 
in tho street gutters after rains, and tlmt he saw about 
fonr gniins found on tho previous day. Tbe Accra is 
unollier tine stream, 20 feet wide and 3 feet deep, and at 
Agnna Swaydra, on its right bunk, tine specimens of aori- 
forous quartz from Quabiii wer*^ si'cn. 

Tho I'urtugnesc appear to have been tho first wbo cstah 
lished themselves on the Gold Coast for trading purposes. 
Elmina, the principal settlement, was founded by them; 
but Captain Kdhu having by a doling feat of arms 
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«fltAb]Jtihcd lihnself here, tho stronphuM was fonnally 
ceded to tho United Notfaerlands. In 1672 tlic Uoyol 
African Coin])any of England, in the endeavour to estab¬ 
lish rival sottleiiients, involved the Dutch in never-ending 
quarrels, in which the lattor were finally worsted, and had 
to submit to the erection of English rival forU and factories 
in close proximity to their own. l’I»e rivalry continued, 
and was entered into by the natives, wlio took the mMo of 
cither for the time as interest or inclination dictated. 
Native feuds and potty wars contimiully arose, tlie Aslmn- 
tees and Futitucs uiti'rntitely clainiing jurisdiction over the 
coast occupied by the Dutch and Kiiglish trading com¬ 
panies. Numerous contests with the Aslmntces took place, 
resulting in some instnnees disastrously for the English, 
ospecially in 1K2 I, wlien after an encounter at Esmaoow, 
tho governor of Cape Coast Castle, Sir Charles M‘Carthy, 
and a number of English oHicerH were killed and their heads 
token in triumph to Cuoiiiassic. Ultimately the Asliaiitees 
were 1 ‘oulcd at the battleof Doadowali, on the 26th August, 
1826, and driven out of the country. The charter of the 
African Company was withdrawn in 1821, and the English 
aeriously entertained tho idea of withdrawing from the 
country; but an arrangement was made with the luendiants 
on the coast by which tlic government made a grant to aid 
them in maintaining the forts, la 1844 tlm government 
resumed the direct control of the Gold Coiust settlenieiits, 
and by the system then adopted the native chiefs and kings 
retained a cunsiderubie amount of power and intiuenee. 

In the course of time, ln>wever, the protcclc'd tribes be¬ 
came more and more dependent on the English, and when 
tho Ashttiitees crossed tho Erah in 187.'i they were ijuitu 
unable to defend themselves. 'J'iio inviuh'rs pushed on to 
within a short distance of Elmiiia and Ca]ie Coast Castle. 
For u time the position of the V'liglish settlement was ex¬ 
tremely critical, but Sir G.ainet (iiftf*rwards I»rd) Wolseley 
was despatched wdth a furc<i from England, and early in 
1874 the Ashantccs were driven back, their capital bnriiod, 
and King Kuflco forced to conclude a treaty binding him to 
pay an indemnity, &c. 

The division of the const between the nritish, Dntrh, 
and Dauisli governments bad boon long fci-tile in misundej - 
fitandiugs and dilHcnltics, and with a view to ending the 
emburroKsments of the situatiun the Uritish government 
expressed its willingness to acquire by negotiation and 
purciiase both the Danish and Dutch settlements, so as to 
consolidate the w'hole into one comp:i<-t territory. The 
possessions of Denmark were aequii'cd at various periods 
from 1852 to 1868, and those of llolhiiid in 1K72. NeithiT 
country showed much reluctance to p.art with its African 
settlements, they having long been not only tronhiesoine 
and costly to maintain, hut comparatively worthless for 
trading purposes. Ily far the largest tcrriiory transferred 
was that of the Diiteli, and the terms were the valuiation 
price (i,‘3750) of the Btores anti furniture in the ft»rts, and 
liberty to the DuUh to inako, unmulcbted, certain annexa¬ 
tions in Sumatra. 

The territory transferred by the Ncthcrlauds government 
to the British crown in 1873 extends about 30 miles west 
of Elmina, the strongest post on the const, and includes a 
number of minor towns and villages. 'I'lie Dutch divided 
their territory into seven districts, nanu-d after tho chief 
places in each, Appolonia, Axim, Dix Cove, Bantri (Uontry'), 
Sekondi, Charoa, and Elmina. Elmina was the capital of 
the Dutch possessions. 

Parliament having resolved, after the war of 1874, to 
retain the Gold Coast settlements, a new ndininistratiun 
was established, now known ns the Consolidated Setth*- 
ment of the Gold Coast and Lagos. The seat of the gov- 
ci'nment was removed from the unla-rtlthy neighbourhood 
of Cape Coast Castle to Accra, and a sanitarium established. 
The French still retain some few forts and trading jxirts 
along the Gold Coast, wlille on the other hand there uie 


English Riations on the Gambia, whore French power 
predominates. It was proposed to Parliament in 1876 to 
exchange tliCMO minor posscssiunK, but the opposition to 
the scheme was so p’cat that the government withdrew it. 
An interesting work on this prutectorato is ** To tlio 
Gold Coast for Gold,” by Captaius Burton aud Cameron 
(London, 18H2). 

GOZJ>-BSATlCRS' SKIN, the material used in attenn- 
ating gold. It is made from the peritoneal membrane of 
the largo Intestine of the ox. Thu manufacture is an cx- 
tiTmely oOenKive and unhealthy one, and chlorine is used 
during the process both us a disinfectant and to assist in 
the RL'()uration of the membrane. It is earned on.both in 
England and Erance. The intestine is subjected to partial 
putrefaction in order to separate the mcmbiaucR; then 
cleansed by soaking, washing, and scra]>ing; dried, stretched, 
beaten, pressed, and moistened Huecessively with solutions 
of alum, isinglass, and white of egg; the object being to 
obtain the pure continuous membrane free from grease aud 
ini)>urities without allowing the pntrefactivo processus to 
weaken it. A packet, or mouldy cousisling of 300 pieces 
of skin, each 4 inches Si^uare, is worth XH or XIO. They 
may be used for gold-lH 2 aling purposes for many montliH 
without h(‘cotniug tliinner or weaker, 'i'hc skiu is also 
used us a plaster for dressing slight wounds. 

GOLD-BEATDVO. This is n process whereby gold iR 
br(»ught t<» the stale of very line leaves for usv; iu vivvioUB 
kinds of gilding. The nannrkablo ductility of gtdd'—a 
quality po.ssessed by it to a greater degree than by any 
other known suhstaiice—is here taken ndvautoge of to the 
fullest extent us a mums of limiting the quantity of this 
costly mulerial required on ii given surface. 

It is by a combined proa'ss of rolling aud hammering 
that tile attenuation of tho gold is produced. An ingot of 
gold is milled or rolled to u tliickness of abont 7,^,0 of an 
inch, and tliis riblioii is then hammered. The hammering 
does not take ])lm'e on the gold itself, hut thin membranes 
are iiitcr[>osed between the hammer and the gold. Tlieso 
niembrniK's are of three kinds—un outside covering of 
common ])Hrelinicnt, a set of leaves made of very fine and 
smooth ealf-skhi vellnm, and a set made of the gold-beaters* 
bkin deserihod in the Inst article. ribbon of gold is cut 
up into small )»ieee 8 , each measuring exactly an inch square, 
and 150 of these are beaten or hammered at once, inter¬ 
leaved between the inenibraiieH, until tliey are expanded 
to nearly 4 inches square. They are tlieii removed, cut 
into qu.arters, replaced between new niembranes of gold¬ 
beaters.’ skin, and beattui again; they again expand to 
nearly 4 inches square, and are again removed, cut into 
quarters, and n'pluced between the skins. A third beating 
expands them nearly as miic-h ns heroic. The thickness of 
the film of gold by this time varies from tmniiim 

of an inch, according to the pnrftose for which it is intended. 
I'he. atteninitioii may be rendered m<m<, intelligible by stat¬ 
ing that 100 squaie feet of the leaf gold weigh no more 
than an oniiei*. 

A certain greasiness whiidi comes upon the interleaved 
menihrunes is removed by beating them Indwecil pieces of 
white pnjier. The beating of thi‘ gold is efieeted by ham- 
iiiers, weighing from 10 to Iti lbs., on a smooth block of 
inurlde; loO small squares of gold form the group or bundle 
f<ir the first beat ing, OUO for tho second, and 800 for the third. 
Maeliines of very ingenious construction have from time 
to time been inventeil for gold-lK‘atiug, but their use is 
very Umited, and nearly all the gold-leaf manufactured is 
still beaten by liniid. 

Two other metals, silver and copper, have sufficient 
malleability to he Imnight into the stale of thin le4iveB by 
linnnnei'ing, nnd both arc used to a limited extent in this 
statu in the arts. 

GOLD-LACE. a fabric formed by weaving wlk threads 
I tliut have been previously gilded. The peculiurity of this 
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manufacture cunnifitH in the plding of the silk in such a | 
mniiner that it shall rotaiu sutHcieut flexibility for weaving. 
Yellow silk is used for the purpose. The lace when made 
has all the appearance of burnished gold. But so small a 
quantity of the preciuas metal is iiitrodnnod, that perhaps 
the thinnest gold wire ever manufactured (the thirty-thou¬ 
sandth part of an inch iu thickness) does not approach in 
thinness the flhn of gold on the sui-face of the silver and 
gold lace. It has been calculated that the gold on the 
flnest silver wire for this lace is not more than oue-third of 
oue-millioDth of an incli in thickness, nr about ouH-tenth 
the tliickucBS of ordinary leaf-gold. Ono process by which 
this ri^-looking material is produced is as follows:—*'The 
silk threads for making this material aro wound round 
with gold wire so thickly as to conceal the silk; and the 
making of this gold wire is one of the most Hingulnr iiiecha- 
iiical operations imaginaide. In the first phico the rcflnrr 
prepares a solid rod of silver about an inch in thickness; ho 
heats this rod, applies u])on the surface a coaling of gold- 
leaf, burnishes thU down, and so on until the gold is about 
one-hundredth part the thickness of the bllvcr. Then the 
rod is subjected to a train of proccsBcs which brings it 
down to a state of fine wdre; it Is passed through holes in 
a steel plate, lessoning step by step in diameter. 'J’lie 
gold never deserts the silver, but udlieres closely to it, and 
shares all its diininutioiis. It W'as ODC'-imndredtli part the 
thickness of the silver at the bi-ginning, and it niaintains 
the same ratio to the cnd.'^ Knirieroua other mctlioils of 
flbrc-gilding arc practised by passing through clicmical 
solutions and by mcchatncnl forces, but tliat described 
above is the original and most universal one. 

GOLD'CltEST is the name of a beautiful little bird 
of the fuiiiiiy Sylviidor, or warblers. It is also known as 
the Gold-crowned Kinglet {Uetfulm auricapillttit) mui 
Guldeu-creslcd Wren. Jt is abundant in all parts of 
Britain, and is to bo distingiushcd from another very rare 
bjiecics, the Fire-ci*owiu*d Kinglet (AV//?i/ms iffni('apiUm\ 
noted for its two black hands on each side of the head. 
In the funner the top of the head of the female is dull pule 
orange, in the latter bright yellow. Thu gold-crest is a 
permanent resident in this country, and indeed Tu<uivcs a 
considerable ac^^ossion to its numbers dm*jng the winter by 
a migration from the more northern parts of Kurope. It 
usually inhabits fir woods, where it may he seen cxjiloriiig 
the twigs and branches iu search of insects, ho}iping and 
creeping about with great vivacity, and associating freely, 
not only with its own specie.H, but also with the titmice 
and creepers, which reseinhln it somewhat iu mode of life. 
Its ni^st is cup-shnped, composed of moss and lined with 
feathers; it is suspended from three or four twigs beneath 
tho branch of a fir-treo so as to be sheltered fmn above. 
The eggs vary in number from six to tun; and the feinah*, 
while engaged in hatching and bringing up her young, is 
very bold, allowing tho nest to bo looked into, and even 
submitting to be handled without shrinking from her 
duties. The male has a soft and agreeahlo song. Tiic 
gold-crest is the most diminutive of British birds, being 
scarcely 8^ inches in length. The plumage is yellowish- 
olive above and yellowish-gray beneath. 

OOXaOBK AGE is tho mythological period of uni¬ 
versal happiness before wjvr and sufl'ering, following in 
tho train of civilization, had defaced the lives of men. 
Then tlie earth was said to have yielded her ])ro(lncu willi- 
out labour, and tho passions of vice wore unknown. The 
theme was a favourite one with tho old Latin poets. 
OOXiX>SK BSSTXiE. Sec Chkysoaiklid.^c. 

QOXiDBN BULL (ImU aurea hullo), was the celebrated 
imperial edict whereby the Emperor Charles IV. in I 
settled tho form of election to tho Ibjly Roman Empire 
(tho modiieval empire of Germany), Uio number of princely 
electors, &c. The tenn hull is more often applicil to papal 
than to imperial edicts. Tho hulUt was a leaden ball or 


roundish stamped body attached to the edict by way of 
seal, and in this important hull the seal was, for greater 
dignity, made of gold. [See Bull, Pai»al.1 Tho cloctora 
were fixed by the Golden Bull at seven, the eonveucr of 
tlicm bfdng the Archbisliop of Mainz, and tho primu» 
inler parts or president the King of Bohemia. Besides theso 
two there u’crc two other spiritnal electors, the Archbishops 
of Treves and Cologne, and three other secular, the Duko of 
Saxony, the Margrave of Brandenburg, and the Palsgrave 
of thu Bhine (palatinate). All elections wore to go by a 
majority, and the elections were to be held at Frankfurt, 
and the eoroimtiuiis at Aix-la-Chapelle. 

Tl)c Golden Bull is cnnstantly referred to in German 
blstory, and although it was aUerad in certain points, 
as, for instance, the number of elector^, &c. [soc! Grumaky, 
Htstouy of ], yet it remained to the last the fundamental 
law of the empire. 

When Frederick-Williain of Prussia had forbidden his 
son (aftcrwanls Fwicriek the Great) to learn Latin—as 
being unpractiral—this Gulden Bull {jiureu bulla), being 
in I.iitin, was used as a jwetext by young Fritz and his 
pree<‘ptors whereby, under cover of political studies, lin¬ 
guistic 8tudie^ could be surreptitiously can'icd on. How 
the old king saw at once through the device Is the subject 
of one of tlie riwiest anecdotes in Carlyle’s masterpiece 
(“Frederick the Great”). “ * fAro MajeHdt, I am ex- 
]>lnining the nun'a bulla (Golden Bull) to the prince,' ex- 
ehiitiied llie trembling pedagijguc. * I^og, I will Golden 
Bull you!' said his Majt'sty, flourishing his rattan, ^Ich 
irill (Itch, Schurhe, he-aureom-bullami* yshxaXx sent the 
terrified wretch ofl'at the top of his spued, and ended the 
Latin for that lime.” 

GOLX>EN*EYE (CitvKiula (jlnwion) is a spc’cies of 
the duck family (Anatijia*), belonging to the subfamily 
I’niaouLiNAa or sea-ducks, Thu generic characters of 
Clangula are:—Bill narrow’, elevated at thu base, some¬ 
what atlcMiuatud at the anterior exlivmity, and short; 
nostrils inclining to oval, snbincsial, t»r rather anterior to 
tl)c middle of the bill; tail rullier lung, of sixteen 
f cut hers geiferally. 

'I’liongh many of this genus frequent the sea, the species 
arc more generally met with in tlie fresh waters tiian tho 
other sea-ducks. 'I'hc species of this genus m*c found in 
llic northern regions of both hemisjdicros. The malo 
golden-cyc has the irides blight yellow, the liead and 
upper neck grt'on, the hiwcr neck white, a large ovate whito 
spot between thu eluTk and the bill, the hai^, rump, and 
lesser wiiig-eoA ors black, and the greater wing-covers whito. 
It does nut breed in Britain, hut as the breediug season 
approaches it betakes itself to tho Arctic regions. Return- 
ing in autumn, it is to he met with in most parts of Britain. 
Ill Ireland, also, it is a regular winter visitant. It is 
chit'fly to lakes, pools, and rivers that the golden-eyes, or 
garrots, resort iu small flocks. Their food consists of the 
larvic of fresh-water iiibccts, fresh-water mollusea, and 
sometimes of small fishes. Tho flesh is d&rk-colonred and 
nnsnvonry. The goklen-cyo usually makes its nest in 
the holes of trees. The Bnffet-headod Duck (Clangula 
albeola) is comimm in Noilh America, where it is called 
Spirit Duck, from its rapidity iu diving. The Harlequin 
Duck {Clangula hisirinnica) belongs to tlie same genus. 
It is rnridv f<mnd in Britain. 

GOLDEN-EYE ELY (Chrgtopa rvlgaris) is tho 
imme of one of the Lacfayings (Ilemcrobiido)), a family 
of nenvopti’rons insects. It is so called from the brilliant 
gi»]deii luhtix* of its eyes. This heautiful insect is common 
in Britain. 

GOLDEN FLEECE, a fruitful subject of myUm 
among the Greeks. Tlie most celebrated U that which 
formed tho ohjeel of tho exjwdiliuns of Jason and the 
Argonauts across the sea. 

The fleece was that of a ram, given by Hermes to the 
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prrsccuted Plirixos, hiB votary. This ram had a fleece of 
pure gold, and was quite as extraordinary for its powers of 
flight os for its fleece. Upon its hack Plirixos and his 
sister IJcIle would have both been carried siifoly through 
the air Across the straits dividing Europe from Asia hud 
not Uelle fallen off in mid stream. It is from this fatal 
occurrence that tlie ITollespont (Ilelle’s sen) derives its 
name. The flight of IMirixos and his sister was caused 
by the decree for tlicir death issued by their father Atha- 
mas, king of Orcliomenus in Ita^otia, wlio )md been deecived 
by Ills setMUul wife, Ino, into believing that theso childi*Gn 
were tiio c-ause of a famine timt desolated the land, and 
that their saeriflec to the angry deities would alone suflico 
to stay the jilague. JlirJxos and Jlelle were clindrcn 
of Atliamas* lirsl wib*, the goddess Eephele (tlm mist), 
wluan he somewhat hascly deserted for the mortJil clinrms 
of Ino, daughter of C.idniuH. When Phrixos fled his motlier 
imiueed liennes to help him with tlic golden flying ram. 
On liis alighting, sorrowful and alone, on the shores of Asia 
Plirixos saeiifleed the ram to Zeus, and taking witli him 
liie splendid fleec(^ ctiasted the Euxine to Colcliis. Hero 
ho presented the fleece to ADetes, the king, in gratitude? for 
n kindly reception, and it wus iiung on an oak in the saered 
grove of Ares, where it was guarded by an c\ er-watcliful 
dragon. Phrixos married tlie daughter of A^ctos and 
settled in Colchis, lie wus father of Argus, builder of the 
ship Anno. JJow JasON obtained posh(‘ssion of the fleece, 
witli the help of the Princess Mkhv.a, and liow he returned 
with it in triumph to lolkos with his friends tin? Aiioo- 
NAUTs, is told in other nitieles. After the delivery of tlie 
gulden flecec to King Polios hy Jason we arc surprised to 
hear no more of it. 

(lOLnicx Fi.i<:ki?k, Ordku ok tiik. This, the most 
celebrated cxihting order of knighthood, exci'pt our uwu 
unrivalled Order of (ho 


Spain) gave tho famous order into Spanish keeping, and its 
dignity was even enhanced by the change. No one but a 
grandee or noble of tho highest grade can wear it, unless 
in quito oxtraordinai^ cases. When the great war of the 
Spanish Succession, in the time of Louis XIV., ended in 
placing tiic French Bonrlion prince on tho throne as Philip 
V., the Ktn|)eror Charles VI., to whom tho Netherlands 
were surrendered at the poAce of Ilastatt in 1714 as tho 
price of his withdrawal of bis own claims on Spain, asserted 
(hat with tlm land of Us birth the Order of tho Golden 
Fleece had passed into the keeping of Austria. This 
Philip V. by no mi'uns agreed to; but notwithstanding his 
objection, Cliarles VT. at once inaugurated tho Austrian 
branch of the oixlcr at Viennu. Tho Austrian branch has 
never b(‘en so sli ictly maintained as what one may e^ll the 
original Spanish order. 

GOIiDBIN liKGENDf a well-known popular collec¬ 
tion of sacred tales com})iled hy a Dominican friar of the 
thirteenth century named Jam<‘.s do Voragine or Vragine. 
Each section, of which there are 177, is devoted to an ac¬ 
count of some saint or some festival of the church. 

GOLDEN MOLE (Clirysoidiluris) is a genus of In- 
stictivoua wliicli, preKonling a general agreement with 
tin? genus Talpa, of which oiir common mole is the type, 
yet ditlers from it anatomically in S(?veral respects. This 
genus is therefore usually removed from the family Tal- 
pidu*, and made the type of a distinct family, Chrysocliloridse. 

'i'hc golden moles are eontined to Southern Africa, 
ranging from the Ca]>e (>f Good Hope to Mozambique. 'J’ho 
Ca]>e (iuldon Mole (C7/r//4oe4/om capsnsis) is the best 
known species. I'his animal is rather smaller than our 
common itmle, being about 5 inches in length. The fur is 
of a brownish colour, capable of reflecting iridescent hues 
of green and purple, v liich change to a copper or bronze 


Garter, was founded Ifltli 
January, by Philip 

111. of Uurguudy. Like the 
orders of the Templars, &c., 
that of the Golden Fleece 
was nomiimliy fur the pro¬ 
tection of Christianity; tho 
epitlict ffoldtm referring to 
the Bplemlom* which was 
intended to snrroimd the 
new order, and the fleece 
alluding nt once to the 
Lamb of Scripture and to 
the great wool industry c>f 
the duke’s Nctl)er]aiiJi.‘>li 
dominions. Tlie pnaniilgn- 
tion took place nt Bniges, 
in tho Netherlands, on 
tho oeensiun of the duke's 
marriage with the Infanta 
of I’ortugal. The motto 
of the order is Prftium uon 
vile iahorum, Flint enters 
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largely into the composi¬ 
tion of the insignia, us a flint formed the ancient tint. The body is short and stout, and destitute of a tail, 
arms of Durgundy, with the motto Ante ftrii r/uowi Tho muzzle is short and broad, terminating in a slightly 
JUtmma nuceU Tho collar vi the Fleece is acriwdingly pointed and projeeting nose. The eyes are covered by the 
made of double steels interwoven with flint stones (or their integument; there is no appearotico of an external cor, 
representation in gold and enamel), in sueli a way that the these organs being eoneealed beneath the for. The total 
cumd sides of tho steels make HV, tho cypher cf Bur- number of teeth is thirty-six or forty. Tho dental 
gundy. Tlio flints are repivwnted as emitting siiarks. fonnulu is 

The badge liongs from the collar, or now more usually 3.3 3.3 3.3 2-2 

from a red ribbon, and is a sheep’s fleece in gold sospuiidcd *'alg* T7i’ iTa 

from fi flint emitting sparks. Tho order was originally to 

•contain but twenty-four knights, but this rcstiiction has A species, ChryeochlorU ohtueirottrie^ has only two 
been long removed. The aequisition of the Netherlands molars on each side of each jaw: on account of some other 
by the Emperor Charles V. of Germany (Charles 1. of peculiarities it is sometimes placed in a separate genus, 
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Calcochloris. The fore limbs arc provided with four toes; 
the first 18 very smali, but the second is large and nrnied 
>vilh powerful claws: the phalanges of tlie third and fourth 
have coalesced to form a biugle gigaiilic digit, which forms 
a powerful digging and burrowing organ. The liind feet 
have five toes. The skull exhibits n more conical form 
than obtains in the true moles. The sternum dilfers in 
structure from that of the true moles; the clavicles and 
the Hcapulse are long and thin. The humeruK is compara- 
lively longer than that of the cominon mede, and at the 
lower |>Art it is not only mticuhitcd to tlic radins and ulna, 
but also to a third bone, specially d(welo|)ed to Klreugthcii 
the arm during the action of burrowing. This strange 
supplementary osseous appendage represents one of the 
<iai*pal elements of the wrist. The golden inoli*s ai'e similar 
in habits to the common moles. 

QOJMBN NUBCBER. so called from its having ]»eon 
formerly written in golden letters in the almanacks, is the 
year of the metoniu cycle of nineteen years in which the 
current year falls. 'Jo find it, add one to the year of the 
Chnstlan era and divide by nineteen, the remainder is the 
golden number of the year; hut if there he no remainder 
then nineteen is tln‘ gtddeu number. 

OOLSSN BOSS, a ruse foi'ined of gold and anointed 
with rich perfumes, wdiieh is laid on the altar on Mid-Leiit 
Sunday, ^tor having been blessed by flie pope. Jt is 
afterwards sent as a gift from thii pope to some sovereign, 
chnrch, or community which has been specially distinguished 
by a«.*tB of zeal for the church. If no one in any year is 
deemed w’ortliy of the gift it is laid up in the Vatican. 
'J'lie only Kiiglisli munaivh who ever riK^etved the golden 
rose was Henry VJTJ. He earned it by his ])nniphlet against 
T.utlier, as well as the title “Defender of the hVith,” from 
Clement VII. (Medici). 

GOLD'FINCH is the common name for the well- 
known and gaily jilumaged songster, CarthaitH cJet/aits of 
ornithologists, belonging to the family rniNOiLLiDj:, of 
the order Passeres. 

This bird is so familiar to most persons that a detaih'd 
desei'ij)tion would be superfiuons. The sexes are nearly 
alike, but the tints of the female; arc not so bright ns 
liiose of the male. 'J’he young are rind In a c<imp:initively 
simple plumage, in which brown ])redomiuales till their 
first change, ami are then the “ Branchevs ’’ of the London 
birdeatchers. The goldfinch inhabits most parts of 
Europe, and reaeh(;s ns far east as IVasia; it is niso 
found in North Africa, 'rhis bird dwells during the 
spring and summer priiicipalh’ in orchards and ganlons, 
hut during the autumn and winter it fictinents tlie Ihlds 
in largo flocks to feed upon the ripe seeds of thistles, 
dandelions, and other plants. The song (»f this bird is 
ngrucablc. Tlio nest is a very pretty cup-sliaped sliiic- 
lure of moss, grass, fine roots, and twigs, often iutennixed 
with other suitable nintciiuls. and lined with down, feathers, 
and hair. The eggs, whieh are four or five in lunnher, 
are pale blue, marked with a few purple and hruwii spots 
and lines. 

In captivity the goldfinch is prized morc'for its beauty, 
docility, and afibetionate disposition, than for its song. It 
is frequently taught to perform a number of tricks. 

Hybrids between the goldfinch and hen canary are not 
wnfrcquently to be seen in the shops of the I.oiidon bird- 
sellers. The American Goldfinch {CtirduelU 1rU(i») is 
very similar both in plumage luid habits to the European 
species. The eggs are nearly white. In Central Asia the 
place of the common goldfinch is taken by Cardudis canu'fpf. 

GK^liB'VXSH (Jjaratsivt aura,tu$\ a species of fish of 
tho family Cyprinidm or CAura. It is the kin^yu (or 
gold-fish) of the Chinese. It w'os fit'st Imported intu Hol¬ 
land in the middle of tho eighteenth century; hence it 
spread over the Continent. It had, however, been brought 
from China to England ss early as 1611. It is a favourite 


domestic pet, and may he fed on bread, yolks of eggs^small 
insects, Ac. Its water should l>e frequently changea. In 
a wild state in China and Japan it does ]>ut differ In 
colonr from the Cmcian Carp ( Cntaniuit vultjaritt). In 
the dnmestieated state it is bul»jeet to a kind of incipient 
albinism, acquiring a bright urangu or yellow colour; the 
shades of colonr arc very variable, and often a silvery white 
lino is found, giving rise to the well-known silver-fish. 
Many monstrosities have been produced with several tails, 
very lai'gc fins, or no dorsttl flu. The variety most prized 
i.s the telescope-fish, which has very large protruding eyes, 
no tlorsai fin, and a very large-lol>ed caudal fin. 

GOLD-SXZS, a kind of tenacious and quick-drying 
varnish, chiefiy used by gilders to form the letters and 
other objects intended to be gilt by means of gold-leaf, 
which inseparably adheres to the varnish. It is also used 
for attarliiiig bronze p<iwder8 to objects intended to bo 
dccov.ated in thuL wav. 

'riie rationale of gold-sizing is this. As metals cannot 
w’ell adhere by rontact to any but other metallic substances, 
when gold is to be applit^d to the surface of some non- 
metallic body, as wood, leather, paper, &c., the suiinco 
must be pnwionsly covered with home sizy or viscid sub¬ 
stance by whieh gold ih made to udlierc. 'I'hese substances 
may he made* of any vegelablt! or animal glue, or of oily, 
drying materials, and are usually called »izes. After tho 
application of this size to tho surface of any body, thin 
leaves of finely-beaten gold are spread upon it, and pressed 
down with a hares foot. When the whole is dry tlie work 
ill some, eases undergoes the finishing or })olishing process,* 
by l>cing bnniished with a hard ami smooth instrument, 
liy the a]>])liration of a gold-coloured size or varnish a 
very fine traii'^paront colour is given to silver and brass, 
and all the lalllianev of the metal is shown heneath. 
Many brass ornaments arc* vaiiiished in this manner, and 
the process is called yold-lncqverhifjy to distingnish it 
from real gilding. It is veiy similar to the beautiful art 
of jupanniny^ so extensively practised by the Japanese, 
tnjinese, and other nations of the East, 

GOLDO'NI, CABLO» the famous dramatist, w'as horn 

at Venice in 1707, in the liouse of his grimdfatlicr, who was 

I fond of the eonipanyof inusidanH and comedians, and thus 

Goldoni imhihed his theutrical tastes. He ran away from 

dillerent ctdleges in order to join strolling players; and 

even after having taken the degree of doctor of law at 

Padua, and practised as an advocate nt \’cnicc, he em« 

]doyed himself as stag(*-}ioel t*) a eoinpany of actors, and 

thus spent some years. In J7i2 he h'ft them and began to 

pruetihe as a lawyer at Pisa n ith gixal Mieecss; but again, 

on the appearance of aiiotlier eoinj»any, he resumed his 

occupation us a stage-poet, and commenecd in earnest his 

long desired career as a reformer of llic Italian stage, whicli 

was then eliieflv eliaiwteiizcd eitlier hv dulncss or hv 
• • • 

licentiousness .and uhsnrdilv. 'J'lio only popular national 
speeios of ]>luy were the “ commcdic dell arte ’’ or “ k sog- 
getto,” in which n men; outline of tiic pl<»t was sketched 
(»ut, and the dialogue w.as delivered nearly extempore by 
the actors, but with certain fixed and popular characters, 
called Mnsehere, from the masks worn hv the actors. Tho 
])rinci]ml characters weie a Pantaloiie, Arlcchino,Policinello, 
and a clown. These jdays of conrse depended upon the 
mental resonrecs of the .actors; and their tcndeiieie.s were 
towards both an immoral and mi inartistic Hcentiousnoss. 
Goldoni, while often retaining the masehercin n subordinate 
position, raised his plays to the rank of regular comedy. 
His productions were very numerous; he wrote, at one time, 
sixteen plays in a single year. Nutwitiistanding the in* 
equality of his works, lie is confessedly the restorer of tho 
Italian comedy. Tlic species of popular play alravo spoken 
of found a jmwerful defender in Goldoni's time in Carlo 
Gozzi; and hence a great rivalry arose between tho two. 
In 1761 Goldoni was invited to Paiis by an Italian com- 
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pan*', and tliere wrote many plays, sonic of wliicli were in 
Kientli, and iio met with f'l-eat success. His ‘‘Bonrru 
JlunfaiKant ” remains n standard play in France. Voltaire 
praisiMl him, and Diderot borrowed from him. He was 
now relieved from the poverty in which he had lived by au 
ap)>oijdment as teacher of Italian to the dauj'hter of IjOuIh 
X\'.; and, after sonic years of service, a pension of JICUU 
livres was granted him. Tins was taken away at the Kevolu- 
tion, but restored by tlio Convention *iii Jannary, 17H3. 
He died at Paris a few days afterwards. His completo 
works were published nt Venice, in forty-four volumes 
bvo (1794-06); he wrote liis Memoii*s in French, in three 
volumes. Copping’s l.ifo of him (London, 1857) is amusing 
and accurate. 

GOLDSMITH, OLIVER, was horn on the 10th of 
November, 1728, at Pallas, in the parish of P’orncy and 
county of Longford, in Ireland. He was tiie fifth of tlm 
seven children of the Itev. Charles Goldsmith, who had 
married while very poor, and only ree-idved his first pre- 
foniient, the rectory of Kilkenny West, in 1730, two years 
after tlie birth of Oliver. Tlie future poet received the 
rudiments of ('dueatiou from a village sehnohriaster, Thoinns 
Byrne; he was afterwards sent, at the expense (»f an unele 
and of other relatives, to school at Alhlonc; then to Kdge- 
wortlistowii, to prepare him for the University of Duhliii, 
which lie entered as a siznr in June. 1714. Here liis in¬ 
dolence and extravagance, and the iiijiidieions violence of 
his tutor, prevented In's ndv.nnci'ment, and he did not obtain 
the degree of B.A. until February, 1749, two years after 
the usual time. His father was then dead ; but his nnele, 
the Uev. Tlionms (’onlanne, fully snppli(‘cl Ins place. By 
bis advice Goldsmith appliL'd for orders, but was rejected 
by the bishop, owing, it is said, to liis iiaving presented 
himself dressed in a scarlet suit. Tlie sitnutlon of tutor 
in a gentleman’s family was then taken, but soon thrown 
up in disgnst. Ilis uncle then fnniislied him with money 
to go to l.ondon to study the Inw, Imt on his way In* lost 
all his money in gambling at Dublin, and returned penni¬ 
less. His uncle forgave him, and sent him in 1752 to 
Edinburgh to study medicine; wlience after two years he 
went to Leyden, to coinplide his nu'diitiU studies. He 
resided there a year, studying clnwistry under Gaubius, 
iiid miatoiny under Albinus, but indulging mneli in dissipa¬ 
tion. From Le^'den ho set out to make the tour of Kumpo 
on foot, trusting entirely to chance fur support, A well- 
knovvii p.assagc in the ‘‘ Vicar of Wakefield ” is supposed to 
refer to this period—“ Whenever I approached a pensjint's 
house towards nightfall, 1 played one of my most merry 
tunes, and that provided me not only a lodging, but sub- 
sisteiico for the next day.” Ho thus woi ked his way through 
Flanders, portions of France and Switzerland, and the 
north of Italy, whence he traiismitted the first sketch of 
“The Trnvellcr” to his brother. Tlie news of the death of 
his uncle and benefactor caustid him to return to Kngland 
in 175(1, after about twelve months’ travel. In Loudon ho 
became an usher in a school; then an apotliecary's nHsist- 
ant, until an old schoolfellow helped him to commence us a 
physician; and with tliis pursuit and literature he manngt'd 
to subsist. In 1758 lie lost an important medical appoint¬ 
ment in India, through his rejection by the College of 
Surgeons. He next wrote for some months for the Monthly 
JievietOy under the management of Mr. Oriniths, the pro¬ 
prietor. Much of liis time after this was spent in literary 
conipilntions, &c., for the hooksellerB. Wc shall only 
mention his chief works. In 1759 he published his Pres¬ 
ent State of Literature in Knrope;” in 17(11, while under 
arrest for debt, ho was freed by the sale of the inim¬ 
itable “ Vicar of Wakefield," for wliich Dr. Julinsou ob¬ 
tained for him XdO, but which was not published for Home 
time afterwards. The “Traveller” ajipeared in 1704. 
His comedy of the “Good-Natured I^Ian” was produced 
with but moderate success in 17(18. Tlie “Deserted 


A^illugo” was published in 1770; and he then commenced 
Ins well-known histories of Rome, Greece, and England. 
On the chtablisbinent of the Royal Acadomy in 1770, 
Goldsmith Ix'caine the professor of ancient history. “ Sho 
Stoops to Conquer ” was jiruduced in 1773, with the greatest 
success. , One of his latest publications was his “ Ilistory 
of the Earth and Animated Nature," published in 1774, 
and for whicli he received £850. In the spiing of 1774 
ho was taktm ill with fever, w'hicli, aggravated by mental 
distruKs caused by the poverty and debt into which im¬ 
provident habits had plunged him, and by a wrong treat¬ 
ment wliich Ills physician could not dissuade him front 
pursuing, ended fatally on tlio 4tli of April A mor^iument 
to Ids meinorv was emded in Westminster Abbey, with ai» 
inscription by his friend Dr, Johnson, “ He touched noth¬ 
ing which he did not adorn.” The fullest and best biogra])liy 
of GoldKinitii is that of li'orster, entided “The Life and 
Tinie.s of Oliver Goldsmith” (Loudon. 1802). 

GOLDSMITHS* NOTES were the originals of the 
now familiar bank-note. When Charles I. committed his 
fatnons act of royal embezzlement, and seized the £200,000 
reserve of the Uuidon merchants lodged iu the Tower for 
security (an act which when imitated by privato persons 
in our days riglitly semis them to prison), men felt tliat 
tlie royal word could no longer bo token, and that tho 
money was safer anywhen* than iu the possession of the 
eliief maglstiatc of the le.'ilm. (/onsequently for ever aftei 
the cash w’as deposited with the goldsmiths to obtain the 
advantage of their strong looms, i{^e^ The goldsmiths 
]iroved IhoinKelves better and more honourable custodians 
than the king. The form adopted was for the goldbiiiith 
to give a recc'ipt or recedpts for the money, and tlies^ 
receipts weie passed from hand to hand like bills of 
exeliange. Or a merehant would draw upon his store by 
a note to the goldsmith (cukIi uut('). Or finally, instead 
of a receipt the goldsmith woiihl give a promissory note, 
or notes for the amount received. Both these forms of 
notes of Lourso could pass from hand to hand. Thus 
the tnodern clicque and the modem baiik-noto were clearly 
foreshadowed. Few specimens still exist. The earliest 
known notes are dated 1GK4. The Bank of England was 
uut founded till 1094. 

GOLF, a game whitdi is almost us national In Scotland .aa 
cricket is in England. Within the last few years it has been 
introduced south of the Tweed, and the old metropolis of 
gfdf, St. Andrews, hits found a rival iijion the sandy “dinios" 
tliat break for a while the towering eliffs of the North 
Devon cuast-lhie, nndthesighlsand sunndsthat for genera¬ 
tions have been connected with the bret'zy shores of (ho 
Lothiaiis and Fife are now almost as familiar to (ho fre- 
queiiUTs of Wimbledon and Blaekheatli. It is played on 
downs or meadows, by either two orfoiir gentlemen. Clubs 
of various sizes with heavily weighted heads arc used, and 
guKa-percha balls painted white. A scries of small round 
holes, about four inches in diameter and the same in depth, 
are made in the turf, at distances of from 100 to 500 yarda 
from each other, so as to form a circle. The famous links 
of iSt. Andrews arc a stretch of sand and “bent"grass 
between tini town and the estuary of tlie Eden. Thom am 
eighteen holes arranged at distances varying from 100 to 
about 400 yards, and the coui*&e, as it should be driven over by 
a fair player, is supposed to he ns nearly as possible 4 mile.s. 
The game is to drive the hall from one holo to tlio other 
round the circle witli as few hits as possible. The player 
whose ball is sent into tlic hole with the least number of 
strokcH has gained that liolo, and the winner is he who 
gains the greatest number of iiolcs in one or mom rounds, 
tliough the match is sometimes made to depend on the 
aggregate number of stvokes taken in gaining the holes onco 
or twice round the <?ourse. 

The game of golf Is of such remote antiquity that its 
origin is mntler of dispute with arehceologlsts. Some of 
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tbcm maintain that it was introduced from Scandinavia 
or Kortliern Germany, though the sport must have been 
carried on under difficulties in the forests and swamps of 
the barbarous Nortli. Be that as it may, it has never been 
played out of Scotland in historio times, nacept in one or 
two of the English and American colonies, ^lile from 
the first it acclimatized itself naturally on the Scotch soil. 
Scotland was, in fact, the very country for it, with those 
broad bare links of saudy turf, broken by patches of scrubby 
furze and cprotected from tbo sea by lines of sand-hills. 
Ancient the game undoubtedly is, but there was a time 
when it had little favour from royalty. In the fifteenth 
century it bad bcconio bo popular as to be proscribed 
under penalties by Acts of I’arliament, as interfering with 
the practice of the people iu archery; 150 years later we 
find the clergy denouncing the game on dificront grounds. 
Tiieir parishioners would insist on dusecrating the Sabbath 
by toiling after golf balls mi the day of rest, and some 
offenders were cited before the kirk sessions to be dealt 
with summarily by way of example. King James VI., 
tliough the most religious of monnrehs, held Inoadcr views, 
and it was iu his reign that the game may be said to have 
become royal. 

With the fall of the native Stuart dynasty the associa- 
lion of royalty with golfing ceased, til! in lK.‘f4 William IV. 
hecjune patron of the St. Andrews Club, conferring on it 
the style of “ Ih»yal and Ancient,” and in 18(»J the rrinee 
of Wales consent(‘d to fill the same dignified ofiice. 

GOL'GOTHA, the Hebrew natne of the place whieli 
was the scene of onr Lord's crncilixion. Tbo name is 
interpreted by Matthew, Mark, and John as meaning ^Hhc 
pitted of a skull.” but Luke refers to it ns “flic place 
which is called, The skull.” The Latin equivalent of the 
word is Ctthariay i.c. a bare skull, whence the word Cal¬ 
vary, adopted iu the Authorized Version. Two explana¬ 
tions of the name have been suggested: (1) that it was 
probably tbo ordinary spot used for executions, and that 
the skulls of tho malefactors ivcrc left lliorc. Or (2) 
that it was a rocky mound or hillock having a bare ruuiid 
ap])eAraDco resembling the dome of a skull. Tho latter 
interpretation would give sotno warrant for tho common 
phrase “ Mount Calvary,” which, however, rests upon no 
Bcripluial authority. 

The place now shown at Jemsalem ns the site of 
Golgotha is that wliioh is covered by the Church of tlie 
}{uly Sepulchre, where a spot having three holes is pointed 
out as tho place whera the crnsHc>s were planted. A 
church was erected over the site of Golgotha in the fourth 
ccntuiy by Constantine, but the building now shown has 
no claim to bo considereil as that wliich was built by that 
emperor. Some strong reasons have been advanced in 
favour of tbe building known as the Mosque of Omar nnd 
the place called “The Dome of the Hock,” but the ques¬ 
tion is veiled iu much obscurity. Dr. RubiiiBon, Dr. 
Thompson, and other scholars are of opinion that so nmny 
clianges have taken place in the neighbourhood of Jerusaletn 
as to cause tho true sites of the cruiiiixiun and scpulcLrc 
to be for ever unknown. 

GOU'ATB BEXTLB is tlie name given to some 
species of HosE-cjiAFKRfl (Cetuniinot), a subfamily of 
tho extensive family Bcarabaddo!. The Bpeeies to which 
this name is applied arc all tropical; tliey arc <iistiuguiKhcd 
by their large size and by the bomy pruccHses with which 
the heads of tho males arc furnished. Tlie fiHjd of those 
beetles is liquid, consisting of the sap of plants. 'J'hey 
have been found on trees fiO or 40 feet high. Like all tho 
rose-chafers the Goliath beetles are romarkablo fur tho 
Bpleiidour of their colours. In the British litusoum is a 
specimen of the coroon of tho GoliaOittn druri^^ with 
a strong raised ledge whieJi nearly surrounds it, and not 
only helps to sli'cngthcn it, hut also keeps it from rolling 
too far should it fall. Cotinthun druryi is the largt^st 


species known; it Is a native of tho Gold Coast ^ho 
natives of Western Africa eat these beetles, which are said 
to be very fat and sweet. 

GOLOSH'BS, or caoutchouc overshoes, were first mode 
in America. They arc eumposod of vulcanized india- 
rubber, are elastic and easily ])ut on over boots, and are 
impervious to wet. Tho pweess of making goloshes con¬ 
sists in preparing tlte raw material by washing and rolling; 
kneading it up with certain chemicals, by passing it through 
hot rollers; converting it into thin sheets of several yards 
ill length, cutting out the various parts by machinpiy, 
cementing thorn together by hand, vainiRliing, and baking 
or ratlier vulcanizing. Goloshes were at first imported 
solely from America, but there are now many large factories 
engaged in the manufacture in England. Tlie word golosh, 
as a name for a covering for tho feet, has undergone many 
changes of inc.aning, A tjnlor/ia w’as originally a Spanish 
wooden «lioe or clog; then gnloche was u French shoe, with 
a leather upiier and a wiKiden sole; then a galonh was ua 
English Bhoemuker’s name for a strip of leather applied as 
a strengthener around the lower part of tlie upper leather; 
and afterwards r/o/ox/i or golonh w.as the name given to 
a Kn]>Hriur kind of clog for women. 

GOMU'TO PALM. See AuhstsA. 

GON'DAR or GX71CNDAR, a town of Abyssinia, is 
situated in 12'’ Jb' N. lat., and .‘17*^ J2' E. Ion., not far fro:n 
the northern border of the ])lain which reaches from the 
northern shorcBof LakeTziiuatotho tiible-luml of Wogghersu 
It btands hetweeu the Angcrah on tho cast nnd the Gaha 
on the W’ost. Tlie town covers a considerable Bpaee of 
ground, but the larger jiortion at jiresent consists of ruiiis 
(tr tracts overgrown with eaiies. The inhabited portion 
docs not cousibt of one continuous mass of buildings, but 
of seven isolated groups of buildings, lying at some di>- 
tauce from one another. Tlic largest of these groups lies on 
the western side, and is only inhabited by Mubomniedans; 
lienee it is called Islumbad, and not far from it is Etsbe- 
ghebad. These two quarters contain lialf the population 
of the town. Over this space, and mostly among the miiis, 
a great number of cliurelies are dispersed. The houses 
Jiavo the shape of a cylinder, with u conical roof of straw. 
Tliey are built of volcanic stones in tbeir natural condition, 
and they are eeuieiited by a loamy earth. To the north »»f 
the town stauds the palace of the emperor or Negus, whieli 
wa.s built by Fasilidas in the sevcnteeiith century. It is 
surrounded by a high wall surmounted by embrasures, and 
contains a court} ard and several largo buildings, now 
iu ruins, except one of moderate* size', in which ibo late 
emperor resiMoei. 

Gondar was fonnerly tbo capital of tho Amharic king¬ 
dom, and was founded in tbe fifteenth century by tho 
Kmiicror Fahilidas or A’lein Seged. It was laid in ruins 
by 'J'hmlore in 18G8. Tho inliabitantH aro largcdy em¬ 
ployed in making cotton cloth, gold mid silver ormaineiits, 
copper wares, fancy articles iu Imno and ivory, saddles, and 
shoes, which are chiefly worn by the clergy. The uumlMT 
of bouses in Gondnr is about 1000, and the population (ioOU. 

GON'DOLA is the name given to tlic plcnsnre-boats at 
Venice, which aro very iiumcrous, and serve, in its canals, 
for persons of all classes to proceed from one district to 
another. The gondola is shallow, long, and narrow', look¬ 
ing, aa Byron describea it, like a coffin in a canoe, tiwing to 
the black curtains, &c., of tlio cabin in the centre. Tlio 
gondnlieri oihm} formed an important corporation, several 
thousands in number, and were distinguislied for their wit 
as well ns for their skill nnd honesty. The number i>f 
gondolas has decreased iu eonsequence of the introduction 
of steamboats on tlic Grand Canal in Venice. Tho word 
gOndola docs not occur till tho twelfth centuiy, and then 
not at Venice but at Avignon. The derivation of the namo 
is still an open question; but tho view which has obtained 
tin* most gi'iieral acceptance is that which connects tho 
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with the l4tin cifniba nnd Ihe Greek hum3n\ the ] 
light boat in which Chnroii ferried souls across the Slyx. 
Charon’s boat, as it is represented on gj'ins nnd marbles, 
reseini^les the i>arul)otta, and Cliaroii hiuiself uses a puddle 
to guide his boat behind. The word gondola occurs for 
the first time iis the name of a Vetuliau bo:it in the 
ancient Chronicle of Altino (about the y4‘ar 1200), wlicre 
w*e Icam that tiiu I’atviarcli of Grado ^joved nil tlie riglits 
of shooting and fishing in (Ite lagoons beyond lorccllo, and 
the inhabitants were bound to furnish him with boats and 
gondolas. Gondola, tlicrerure, w’as probably the geiiorie 
Venetian name for all Ixtals <d the l>arch<'tta build, nnd 
remained attuclied to thaf particular barebedta form which 
subKet^ucntly emerged us the modern gondola. IVllh the 
help of illuminated nianuseviptK, designs and plans of 
Venice, engravings and pictures, we e-iin trace the develop¬ 
ment of the hatehetta into the gondola. 'I'he earliest pic¬ 
ture of a gomitihi, or rather <d u Imrchetta, dates from the 
fifteenth century only. 'Mie next illustialion of a gondtjla 
which w'o ha\e lie.ars the dale of JdKd. 'I'ho gondola nnd 
its oarsmen have a little volume all to themselves, from 
which the above particulars of tlie enift are <lraw’u—Mr. 
Horatio F. Brown’s fascinating ‘‘l.ifo in the Lagoons’’ 
t^liondon, 188 t). 

GONG, a (.'Ijinesc and Indian musical instrument of 
l>crcussion, made of a mixed metal of eoi)per nnd tin. in 
form sieve-like, much like the e«>ver of a large culinary 
caldron, being cirenl.ir, v.aryiiig from ab»)ut lb to 20 inches 
ill diameter, nnd Imving n lini of from 2 to 8 inches in 
depth. It is stiuck by a diumsliek, the iiead of which 
is of padded leather, it is a very powerful instrument. 
TJio hi'St gong-inelal ii.as 80 parts of copper to 20 of tin, 
cast to the reijnired shape, then lieat<*d sliongly, and wIjcu 
hot plunged into cold vsutcT and thoroughly hammered. 
This tre.atincnt gives tlu^ remarkable tt»ne. Gongs arc 
used occasiunaliv in the orchestra for sombre and >veird 
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effects, (iossec first used lliein in tJiis maimer uL tlio 
funeral of lilirabeau, 17tM. A more humble use has lately 
come into fashion, whereby the gong serves instead of a 
dinner bell in large lioii.se.s. it certainly is as well heard, 
and is much more distincUve in tuiu*. A roll (like a diiim 
roll) on a gong, rapitily eresecmlo, and ending with a stroke 
at full forec, is the most etfective way of using the iustru- 
munt. Thu effect is really grand U])(»n a full-sized geuuino 
Chinese gong. 

GONGON'HA, a sjieeles of Paraguayan tea extracted 
from the leaves of a species of holly, tlie Jicx Goufjonho, 
It is much used in Brazil. 

GONIATITES is n genus of fossil cephaloiKxls, be¬ 
longing to the family Ammonilula*, of wliii'h the genus 
Ammoxiti:s is tlic lyiie. in this genus the shell is disc- 
shnjied, the sutures lohed, and tlie sipimnelo is dorsal. 
Nearly 200 Kjiecie.-. are known, chiefly I’ula'ozoic, ranging 
from tlie Silurian to tho Trias. 

GONZOM'STXR is nn inslimnent employed for the 
detonniiiution of the anglo.s which the fattes of crystals 
maku with each other. These angles being eonst.ant 
within nariw limits for each miiieial s])eeieK, their exact 
measurement is of nmeh importniiee, as from it not only 
the crystallographic system and form may he nseertuined, 
but also the precise mineral stieeles. 

Goniometers arc eonstmeted on tw'o different principles; 
in the one the inclination of the faces is obcertaincd directly 
by striking two jointed blades over tlie edge of the crystal, 
and at right angles to it, tlum when clamped in position, 
the angle thus obtained can bo int'asured off by a protrac¬ 
tor. These are Hie contact or direct goniometers, of wliieli 
Carangeot’s, which was used by lluiiy at tbo end of the 
last century, may bt) taken ns the type. In the indirect 
or reflecting goniometers the inclination of tho faces is 
determined by ascertaining the angle through which tho 
'Cr}‘sfa1 must be turned in order to obtain the reflected 


image of nn object successively in both faces. Of this type 
there are many forms, the most simple and one of the 
earliest being WoIIastunV. modifications and improvements 
in tho adjustments of which give rise to most of the 
uubseqiicnt forms. 

In Wollaston’s goniometer the unavoidable eiror in 
measuring tho angle is less than the possible variation of 
the crystals themselves, Babinct's goniometer has tho 
advaiit.agc of the divided circle being horizontal, so that 
the crystal crjicnitud upon is placed upright, and the read¬ 
ings made through ii telescope; the most improved funn 
of this iublrnment is that of Fuuss of Berlin, which is 
capiihle of tlie most precise adjustment. O'Keiliys goni- 
omoter is a portable and compact instrument; it is about 
the size of a largo pencil, the graduations being on a spiral 
w<iuiid round a cylinder, and tlie crystal placed on tho 
principal axis; it gives good results; under favounihlt* eir- , 
cumslunces lucosai’cmuntR can be relied upon to witliin a 
degree, and being so compact, it forms a valuable adjunct 
to the blowpipe for tbo determination of minerals. 

For the adjustment and manipulation of guiuometers, 
which cannot be clearly explained without diagriama, tho 
studimt must cmisnlt tJie larger works on mincralog}*. 

GONIOttK'ETRY, the dicasuremcnt of angles; a little 
used term wliich, Iiowcvcr, should ho substituted for 
Titir;o>’oMT:’rnv (ineasuremont of triangles), if it wore 
advisable to alter established designations. What is called 
trigonometry is, strictly speaking, griniomctry. 

GONORHl^'CHUS is u genus of fislios belonging to 
the order PilYsusToMi, and funning the family Gono- 
I'hyncidoj. Only one species is known, Gonorhynvku$ grefi^ 
u niariiiu fisli found od’ tliu Gape of Good Hope and in 
Australian and .lapanesc seas. This fish, the sand-eel of 
the New Zealand colonists, is about a foot in length. Tho 
body is covered wirb small spiny scales. Tho mouth is 
])rovidfd with tmi'h(‘ls. Tiic dorsal and anal fins ai'o 
short; tlierc is no adipose fin. 'i'lio air-bladder is absent. 

GONZA'GA, an Jiislorical family of Italy, claiming 
descimt from tliu Fmperor Lothar, and taking their name 
fi-om their native village. Luigi Gotizaga, w-lio was ap¬ 
pointed pndosta of Modena in 1.818, became captain- 
gencml on the murder of his patron Bmmeosai, lord of 
Mantua, in a conspiracy in whicli Luigi was coneemod; 
aud the year after the Knipuror Louis of Bavaiia made 
liini iinjierial vicar of that city, of which tho family 
hecninc hemM'forward the hereditary rulers. A century 
later the head of tho family nssmnud tho title of Marquis 
of Mantua. During the war waged hy Iho Italian league 
to drive lliu French under Charles VI11. from Italy, Gian- 
francesen Gouzugn was at its head, and defeated the 
French at tho battle of Toniovo, on tlie 6th of July, 
l l!h8. He wus also present at (he battle of Atella, and 
conlrilmted to restore (he Aragonese dynasty to tho 
kingdom of Naples. When Louis NIL again invaded 
Ix>mbai'dy, Gonzaga was compelled to do homage to him. 
His son Fedcrigo, for his services against the French, was 
made Duke of Mantua by the Kmperor Charles V., and 
obtained also in 1.886 the marquisate of Mouferrato. 
Fcdcrigo’s brother, Ferranto Gonzaga, was mode by the 
emperor governor of tlio Milanese, and ho founded the 
line of the dukes of Guostalla. Guglichno, Federigo’s 
son aud successor, was lmmp>backed. He w'os a good 
prince, and chenshed learning. His son Vincenzo sh^ed 
in these views, nml obtained the release of Tasso from tho 
Duke Alfonso d’Fste. Ho it is who is charged with tho 
mnrdcr of bis preceptor, tho Admirable Crichton. He 
died in 1612. Francesco, bis son, exerted himself to 
repair the errors of bis father’s rule; bo died soon after 
his acecHsion, and was succeeded by his brother, Cardinal 
Ferdinando Gonzaga, and he by a third brother, Vincenzo, 
in 1626, at whose, death, in 1627, the direct line became 
extinct. 'J'hc ducal throne was then claimed by Chaiiesi 
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duko of Korers, Ron of Louis, brother of Gugllclmo the 
hump-bAcked, and also by Charles* cousin, Ounza^, a 
descendant of Ferrante Gonza^pi (before named). Their 
dispute indneed the Duke of Savoy to invade Monforrato, 
Mfliile the Empeior Ferdinand II. invaded Mantua as an 
imperial dof. Louis XIII. took the part of tlie Duke of 
Nevers, and thus a European war l)rokc out. I'hif Fi'cncli 
atoppod the proceedings of the Duke of Savoy; on the 
other hand, Mantua was taken and pillaj^tal, and Us 
treasures of art dispersed. Dy tlie treaty of Uittisbmi, 
tOdO, peace was made, and the Duke of Nevers ealah- 
lislied l^th in Mnntuaand MnnfeiTato. In 1G35 he seized 
the priiicipality of Correggio. He died in 1(137. Ills 
grandson Cliorlcs succeeded. ITc was weak and dissolute, 
uud lie died in 16(17), leaving mi only son, Ferdinand 
Charles, nnder the guardianship of his uiutluT. Ferdinand 
proved w'eaker and more dissolute gvcmi Ihnn his fatiier. 
On the breaking out of the war of the S])anish Sueeitssiun 
lie allowed the French to garrison Mantua, and was j)ut 
under the ban of the empire as a traitor; and when the 
French left Italy, the Austnans took Mantua and annexed 
it to the Milanese. Ferdinand, having thus lost his do¬ 
minions, retired to Padua, wliero he died in 170H, w'lthont 
issue. He was the last duke of Mantua. All tiin other 
lateral branches also became extinct or dispossessed. 

OONZA'LO. HERNAN'DSZ, DE COR'DOVA, 
Rurnamed the Great Captain, was born at Montiil.a, near 
Cordova, in 14.^)3. After various minor services he aided 
in the defeat of the Portuguese at Allmeni, and in t)ie ten 
years' contest which ended in the eon<]ii(‘bt of Graiia<la he 
])]ayed an important part. When Charles VIU. of Franci* 
<*oit<{Ucred Naples in 14i).5, Gonzalo was sunt hv Ferdinand 
the Catholic to expel the invaders, whicli he did witli 
wonderfnl rapidity. He then iH'ceived the name of tlie 
Great Captain from friends and foes. Gonzalu next aided 
the pope against ouc Menoldo Guerri of Jlisray, who, hav¬ 
ing received Ostia in trust from Clmrles Vill., distressed 
mtd stan'cd Koine. Gonzalo stormed the fortress, brought 
Mcnoldo in chains to Koine, where Gonzalo obtained his 
pardon, and tlien, w'lth a hint to the ponlUT as to a 
refonnation of his liuiiseliold and court, retired to his own 
country in 14!)8, 'I'wo years later ho suppressed u revolt 
of tho Maui'S, and obtained their pardon also as the reward 
of liis victory. Cliailcs Vlll.’s successor, Louis XIL. 
Again strove to obtain ^mssossioii for Fmnce of Milan nnd 
Naples. Ferdinand of Spain now agiccd to bhare in the 
Apuils, Gonzalo w*as sent to aid the Venetian's, and 
Cephalonia was taken from tho Turks in loOO. The 
King of Naples was dcpos(>d, and the pope sanctioned the 
act. The partition of Naples soon brought the Spaiiisli 
Ainl French into collision, when Gonzalo drove the French 
cut of the country, nnd reconciled the natives to Spanish 
rule. Ferdinand ut last grew jealous of such brilliant 
snc-cesscs, and removed him fi*om Italy in sjute of the 
desires of tlie Italians. On liis return he was almost 
•worshipped by his countrymen, >vhilc treated with con¬ 
tumely by the king for whom he liad done so much. He 
was kept in idleness; and even when the king s fears wen; 
Aroused after tho victory of Gjiston do Foix over tho new 
viceroy of Naples in 1512, and Gouzulu had been I'cipicstcd 
to organize an expedition, when all was ready the king's 
jealousy overmastered his fears, and he oiderc'd tiio dis¬ 
banding of the forces. Many of tho volunteers hud parted 
with all their property to prepare themselves; and Gonzalo, 
forgetting the bittoriicss of his own disappointment and 
humiliation, rewarded them in a princely style. He then 
wroto to tlie king a letter of bitter cuiiiplaiiit. llo died 
Snd December, 1515. 

OOOO UBAVXOtnt is in legal phraseology generally 
cynonymoua with keeping the peace. Thus a person who 
haM committed an assniilt, or who 1ms threatened or pro- 
Yokod another, may in addition to the peimlty inflicted bo 


i-cqnircd to give security for good behaviour. To dii^lua 
ho is required to enter iiis 1 ‘ceognizanccs with one or more 
sureties, or simply by himself, to pay a certain sum to the 
crown unless he Is of good affnarance for a stated time. 

GOOD mZDAY* the Friday before Faster Sunday, 
is the name given to the day of our Saviour's crucifixion. 
From Iho earliest ages of Christianity it lias been held os 
a solemn fust It it in England only that it is known by 
the appellation Giaid Friday; its ancient and appropriate 
title i.H Holy Friday. In the Uomaii Gitliolie Church 
the services of this and the preceding day are very 
striking. At mass tlie priests are robed in black, the 
altar is stripped of its ducomtions. and eveiything is done 
to increase tho solemnitv of the, occasion. At the oflice 
of 7'cne5i*ee (darkness) all the lights except one are cy- 
tingnlslied, one after another, a psalm and an antiphon 
being sung before each extinction. This lu in refei*eneo 
to the supcniiitural darkness ut tho crucifixion. The Hingle 
ligiit is for a time hidden under the altar, as a symbol 
of our Lord's death and burial, and a bulemn silence ob¬ 
served, wluch is suddenly suttceeded l»y n loud noise, in 
token of tlie rending of the temple veil and of the con- 
Yiilsioiisuf nature. Tlie adoration of the cross, or creeping 
to the cross, is another part of the ecrcmoiiiul; a large 
crucilix is placed upon the altar, and the entire congrega¬ 
tion draw near, and, kneeling reverently, kiss the figure 
of the Ucdeemcr. Good Frhlay is also cch'hrated in the 
Englisli (fliureli with specifil solemnity, the Uituftlistie 
jiarty closely imitating llio cereunniiiil of tlio Catliulic 
Cliui'ch. A sermon used to lie preached at St. Faul's 
Ci'oss, at which the lord mayor and aldermen attended in 
tli(‘ir robes. Cakes made with the mark of a cross upon 
them form llic general breakfast on Gootl Friday, but the 
piactice lias lust its religious hignitieanee. Cross-buns 
are supposed to have originated in the desire of marking 
on the only food aneieiilly allowed on this fast-day a 
Bvmhol of the crucilixion. In England the dav is ob- 
served by a total suspension of bnsijjcss, but in Scotland 
it is only oI)S(‘rved by Episcopalians and Catholics. 

GOOD HOPE, CAPS OF. Sue Cafk of Goo]> 
llniM-:. 

GOOD PARLIAMENT, TBS. a title of honotir 
givLMi to the I'arliameiit of 1376. la'cause of its attempt 
nnder the Illuck IVmce, to end abuses .and initiate reform. 
It impeached T.ords Latimer and Noi’ilie and suiitc com- 
inoiiers for having Imught up the king’s debts for purposes of 
extortion, and on eonvietioii imprisoned, fined, and banisliod 
them. This is tlie grand }U'eeedunt for impeachment of 
the king's ministers for evil conduet. Tliis rariiamont 
also made a Rtrong stand against purretfniice^ or tho right 
of tho crown to buy at its own jirico whetlior the owner 
agreed to it or not. Tlie death of Iho lilack Prince, and 
the return of dohn of Gaunt to power, put an end to the 
eflbrts of tho ffood pnriiament; hut tlic people long re- 
incmhored it nnd enshrined their memory of the feeling 
which inspired it in this honourable epithet. 

GOOD-CONDUCT PAY is an addition made in the 
English nmiy to the daily pay of corporals and private 
soldiers whose names have not heim entered in the regi¬ 
mental defaulters* book. The amount given nt one time 
is It?, per day, with a stripe of white or gold braid to bo 
worn on tiie nnii as a budge of dUiiiietiou. In all eases 
two years of uninterrupted good conduct immediately 
bufoiu the award being granted is requireil. Thus the suc¬ 
cessive awards of good-conduct pay may raise the wages 
to (»<?. a day extra, with a corresponding nuinlier of stripes. 

Nun-counnissioned oflicers liavc an addition of 2t?. per 
day to their regular pay, in lieu of good-conduct pay; and 
a sum of money, about X4000, is annually distributed among 
sergeants of long service and giMul conduct as annuiticB 
of not moro than X2(l each. This is given during active 
service, and after retirement. 
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ftitlio navy similar awards arc made, ilie only diffi-rpnce { these sands were once part of the mainland, and formed a 
beinj; tlmt th» stri]>es arc limited to three, and the ^ood- portion of the estate of Earl Godwinc. 
conduct pay to 8(7. a day. Petty ofHeers may receive it, OOOLS, a murket-town and river-port of England in 
hut the good behaviour wliieh it evideiiceb is not taken the county of Yoik, West Riding, 80 miles Houtli-wcst from 


into account when considering the pension on retirement. 

OOODSNO'VZSJE, a simiH order of plants, eliiefly 
iiihubltiiig Australia and Polynesia, and in that region re¬ 
presenting the Gampaimlaeeu! of the iltirthcm hemisjdiero. 
'I'liey ar« in fact so nearly allied to the tribe Lobidieie 
tlint tliey can Hcurrely be said to differ in anything of 
itnf>ortanco. The following arc tlii> general charucteristics 
wiiicli distiiiguisli the order from others in the cohort 
Cumpanales of —Tlie flowers are generally 

im*gular; the eorolla is indiiplieatf-valvate; there arc 
five btaineiis; the stigma is surrounded hy a eup-shaped 
structure, wliieh (doses over it after fertilization; the 
(*vary is one or t>vo-ei'lled, with one or several ovules; 
the fruit is a dnipe, berry, or ca])snle; tlm species are 
Iterbaecous, rarely shrubby. 'J’welve genera are all that 
this order contains. The prevailing colour of their flowers 
is ^(dlow, and sotne of them un>. stifliitienlly handsome to 
Ixi woidh cultivation. Sonic few of the plants arc eutoii, 
or arc otlierwise useful. 'I'lie leaves of Sictrrofa Tticvadn 
are boiled us a pot herb, and the ]>ith furuishes a kind of 
rice-pn pr*r. 

GOODS and CHATTELS. in law, is a plirnse used to 
signify tilings personal as distinguislied from things real, 
lauds, teiHuneiils, and h(‘iedltainenls. When iimmI in wills 
it generally ineliulcs the pt'rbonal piu)a'rtv of the testator. 

GOODWILL' is used in trade to desnihe tlie advan¬ 
tage or benefit whicli is a'’c|uireil by a business beyond the 
tiMTe vahiit of tlui (‘ajiital and stoek, in eunsequonco of its 
aecpiiriiig a number of regular custraners and a good repu¬ 
tation. Formerly its existence was not recognized by itself 
ill law, and the sale of “tlie goodwill of a business’* without 
something more was a mere nullity, but now under some con- 
dltiuns it is the subject of sale and is personal ('state. In 
the sale of the goodwill of a busiiu'ss it Is impliiMl that the 
vendor is to do all in his power to rceoimnend the pur¬ 
chaser and to ]»romoto the interests of the husiiiess. lie 
must not coiiimeiiee a new hio.ini‘Ks using the styb^ or name 
of the old firm, nor can lie hold out to the customers or 
tlic public that ho is carrying on business In continuation 
or su(;cesbion to the old firm. Put the sale of llie good¬ 
will of a hushiesK will not ]iiev(>nt tin; sel]('r setting up a 
similar business in the neiglibourliood, even next door to 
tlic buyer, aiul appealing to the same customers, unless be 
has cntei'od into an agre(‘nieiit not to do so. Hence it is 
usual to deiliio a distunee witliin wbi(di the vtmdor pramiscs 
not to carry on a similar business, and such a co^e^unt is 
recognized and can Im* eiiforeod liv law. 

GOOD'WIN &ANDS, THE, are about 8 miles from 
the east coast of Kent. They are about 18 miles in length, 
and of an average breadth f>f 8 miles. Tlii'y are divided 
into two portions by a narrow cbunncl, and may be seen 
above the suifaeo at low water. Three light-vessels are 
placed respectively at the north, eeutre, and south of the 
sands, fo mark the bouiKluries of Ibis dangerous sboal. The 
Goodwin Sands are constantly shifting, and charts re(]uire 
frequent rectifying to seeurr .aeenraey. Wlien gales are 
blowing from the east or south-east tlic sands sene as a 
breakwater to form u seeun' aneliorage In the Downs; hut 
when the wind blows strongly oH* the shore, ships are a]>t 
to drag their anchors and to be (mt upon the Goudwln 
shifting sands, lii IHdfi a lighthouse was built on piles 
of iron driven into the sand, but it was soon washed away, 
and all attempts to fix a beneun biue failed. Numerous 
wi'ccks liftve taken place here, ncdably tlioso of the JSdrUng 
Custhy .4/or//, and Northvmh^rltiutly which with ten other 
warships were lost on the 281b of November, 1703; the 
-Iwrom, ntransport, in 1885; the liritUh f7wee»,iu 1814; 
ami the Viokty a maii-bteamer, in 1857. It is believctl 


Hull, i& situati'd on the south hunk of the river Ouse, at the 
mouth of tiio Don, and connected witli the Great Northern 
Railway, by wliiuli it is 187^ miles from London. It is the 
terminus of the Goolo and Knottinglcy Canal, 18 miles in 
length. A short distance north of Goole the Ouse is crossed 
by the Skelton viaduet of the North-eastern Railway, com¬ 
pleted in lK(i8, one of the most remarkable works of the 
kind yet constructed. The Ouse is here 800 feet wide, 
and the bridge is of seven spans, bat to permit the* passage 
of ships the centre portion is made to turo upon an iinmenso 
mid-river pier. The movable part is 232 fct*t long, longer 
than anything of the kind in England, but is turned with 
the greatest case by iiydraulic powtw. Goole is now a busy 
and important harbour, pier and docks having beuii coii- 
slrue.ted l>y the Aire and Calder Navigation Company. Tho 
wet ducks consist of tlio sailing-ship dock, 800 feet hy 200, 
with 18 feet of water, the railway dock, 700 feet by 200,and 
the steamship dock, 900 feet by 160. There are also largo 
warehouses. Steamers ply regularly between Goole uud 
Hull, Antwerp, Dunkirk, Rotterdam, &c. 'i'lie trade of the 
]>ort is steadily increasing. Tnm, cloth, aud building stone 
are (lie (diief exjiorts, fruit and vegetables the prinei])al 
imports. Shipbuilding, lioatbuilding, in>n-foundiiig, and 
sugar-refining aie umung the staple resources of the town. 
'I'lie (')mreli is of inudern (*ou.striictiun, with a lofty spire. 'J'lio 
population of-the town in 1881 was 4823. The number of 
vessels registered as belonging to Goole In 1884 was 298 
(2-1.800 tons). The entries uml clearancos average 2800 
(450,800 Ions). The customs revenue in 1883 was £22,200. 
GOOS'ANDEH. S('c MrnuiANRKU. 

GOOSE (Ansei'ina*) is a sulifamily of Anatidiie. As 
a general rule the Anscrinic arc far less decidedly uijuatic 
than tlie swans (Oygiiina') or the ducks (Anatinm uml 
I'nliguHtite). 'Fhe geese arc grazers; nil ore gregarious in 
their liahits and mure or less migratory. The beak is 
strong, and mure or Ic.ss eoniea], covtu'ed with a coriaceous 
skill, with th(* exceptiou of the nails (jdtTtra) of the upper 
and lower mandibles. 'I'lie edges of the mandibles arc 
liimino'dcntatt'd; tlie lumelltB of tho upper mandible ex¬ 
posed, those of the lower mandible covered by the projec¬ 
tion of the upper one. The nostrils are lateral, placed 
rather behind the middle of the bill, and pierced in the 
lower mid front ])art of the meiiibrmic that covers the uasal 
farrow’. The tongue is bioad, fiesby, and fringed. The 
wings arc long, ample, and tulierculated. 

Tlio Anserimu appear to be all migratory; those at 
least belonging to Europe and North America are so. In 
the beginning of spring they travel in long lines to the 
desert regions of tho north, where they mate in pairs and 
rear tlicir broods; in autumn they cointueuce their journey 
southw'iird. 

Of the European species wo may enumerate the follow¬ 
ing:—Tho Gmy-lag Wild Goose {Ans&r f&ru9)\ the 
R(?an Goose (ylwser n^gttvvi) [see Beak Goose] ; the 
White-fronted GooHo(/lMaer«/5i/r(MM); AnitrerythropWy 
very similar to tho former species, hut not occurring in 
England; the Pink-footed Goose (Anser htackyrhynchus)% 
the Buniacle Goose or Clakis {Anwr bemiclay or Bemicla 
leucopsU) [see Barnacle Goose], common to Europe, 
Asia, and North Aim^rica; the Brent Goose (^Bertticln 
torqun(a)y common to Europe and North America; the 
Kod-brensted Goose (Bernicla rvficollis)^ a native of North¬ 
eastern Asia, occasionally straying as far as Britain; the 
Snow Cimniii{Chcualoj)ex kypet'bortu8)ya native of Northern 
Kurepe and the regions of America. 

To these wc may add the Eg}ptian Goose {Chenahpex 
trgypfiaca)y found in South-eastern Europe, and also in 
Noith America; the Ccreopsis Goose of Australia [see 
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Cbkkopbta]; tlid Spur-wingcd Goorc of Northern and 
Western Africa {^PUciTopttru* jamftcfww); the Bar-headed 
Goose of India and Central Asia {Amer tndicus); and the 
Chiuese or Guinea Goose (Anser cygnoidtt^ or Cygnopm 
from Eastern Siberia or Mongolia. 

North America possesses some species peculiar to itself, 
as the Canada Goose (Anser camdit.nnin') and the A»ser 
huickinti; and species of the genus Cliloeplmga, as the 
Hock Goose (ClUaphaga anUirctica) and the Upland Goose | 
{jChlaphQga fnagttlamcd). 

To enter into a detailed history of all tljo species which 
we have enumorat(»l is, in a work like the pres<‘nt, 
impossible; yet a slight sketch of one or two of the most I 
interesting may bo uduiissible. The undoubted original of 
the domestic goose is the Gray-lug Goose (^Amer ftrui). 
Tins bird, before our great marshes were drained, hnnl 
regularly in England, but is now of rtu-o occuri'cuce, and is 
only met with in small flocks during tlio winter. In some 
parts of Scotland it occasionally breeds. On tiie Cuiitincnt 
its geographical distnbution extends over the central and 
eiibiern parts of Europe, Northern Asia, and somo ]):irlsof 
Western Africa, where it inbabits the marslies and the 
borders of lakes and inland seas. It makes a coarse nest 
onjid rushes, &c., and lays from five to eight eggs of a 
dull or dusky white. It is very watchful; and wliiie tlio 
flock are fiHuling sentinels are stationed so as to commatid 
an extensive view, and these, on the slightest npjicaranceof 
clanger. Utter a loud cry of alarm, npoii whicli the whole 
fl<)ck takes to wdiig with incredible alucrily. They generally 
fly at a great elevallun, either iii single fdo or in the form 
of thu letter V, the leader being occnsionaliy changed. 
Their resting-place at night is eitlier on the water or on 
fioine sandbank, at a distance Irtnn the shore; but even 
llion the safety of tlio flock is watciied over by betilinuls, 
AS it is during their feeding time. 

Witli respect to the domosliu relulivo of the Gr.ny-lng ' 
littio need be said. It> has been dumeblieatcd from a 
very early period, for it is mentioned in the Odyssey of ' 
Homer. Geese were sacred to Juno, and on one occiusion 
the sacred birds, which wore tended in the temple of the 
goddess on the Capitol, stiVLMl the fortress by their vigilance 
from the attack of the G.q.nls. Jiarwiii remarks that 
** hardly any otlier anciently dtiinesticatcd liird or quadruped 
lias varied so little.*’ It has iuercased in size and pro¬ 
ductiveness, and it has lost tho darker tints of the wild 
bird, its plumage always tending to white, and being fre¬ 
quently wliolly of that cohair, Tlic liver of tlm goose 
seems to have been esteemed by epicures in all .ages; the 
Strasburg//dfe defuie gru» is not more in request now 
than were the great-goose livei's in the tiiiio of riiiiy. 

Tho goose is valuable, not only for its flesh, but for its 
feathers also, and the systiMn of plucking these birds alive 
is not obsolete. It would seem that they arc nsifally 
plucked five times a year, first at Lady Day for featliers 
and quills, and afterwards at iuten'als to Michaelmas fur 
feathers only. The quills before the introduction of stex*! 
pens ww*« in universal request. 

The White-fronted Gwjsc (A««er alb!J'rou»\ avnthcr 
smaller species than tho pi-eeeding, is distinguislied by 
having a white band at tho base of the upixir mandible, 
continued in the form of a patch on the forehead; it is an 
inhabitant of the whole norlhorn hemisphere, and is nn 
abundant winter visitor to this country. Its note somcwhiit 
resembles a laugh, and hence it bus sometimes been called 
the Laughing Goose. 

Tlie Canada or Cravat Goose, a beautiful species, of 
which numbers havo been reciaimed, iti\ites notice as a 
link between the geese and the swans, and the same ol>- 
aervation applies to tho Cliineso Gook« (^Attfer Cygnoideg), 
Both these birds are kept as cniaments on our lakes and 
abeets of water. 

The Egyptian Goose (^Chenahpex aggptiaca') requires a 


passing notice, not only on acconnt of its exquisite cvj/twe^ 
ing, but because it was a sacred bird among the ancient 

^<!^t on their monuments its sculptured 
ciiigics in abundance. It is common on tho banks of the 
Nile, and indeed is distributed over tho whole of tho vast 
continent of Africa. This handsome species braeds freely 
til confinement, and is often seen in aviaries and on the 
ornamental ponds of tlioso who take ])leHSure in collecting 
choice specimens of water-birds. It might be easily addsa 
to our list of domestic poultry. Its Cireek name, Cheun- 
lopex (goose-fox), refers to its watchfulness and cunning. 

GOOSB'BBBSY, the JCibca Orossularia^ indigenous 
to Britain and other Kuropeaii regions of cool temperature. 
Is tlie origin of the many hundreds of kinds of this whole¬ 
some fruit now in cultivation. Some authors refer tho 
varieties to two species, JiiOes (Jroftsularia (the rough 
goosi^berry) and JiibeM Uva~cri»jtn (the smooth gooseberry). 
Others consider the latter as being mei*ely a variety of tho 
former; and ceriaiiily this is most can*ect, since it inis 
been proved, from tlio results of successive reproductions, 
that the rough wilt somotimi's become smooth, and tho 
contrary. 'I’ho name getoseberry is a corruption of gvoat- 
herrg^ from tlie French and Latin name, added to tho 
Knglihli beiTy.” The French name, gruaeUle ii mnqwr- 
eattx^ also may indicate another u])plication as a sauce. 
I’he English natne, Fmhcrrg or Fealma^ w'as given for its 
medicinal use in fevers during the middle ages. The 
gooseberry will ripen in tho extreme northern parts of 
Britain, near tlie level of the sea; and in hit. b7°, even at 
Hii elevation of UOU feet, it acquires great perfection with 
regard to flavour. 

It appears that the flavonr is best where tho low tem¬ 
perature of tho north brings the fruit inure gradually to 
maturity tlian it does in the hoiilli, where tho fiiiit is in 
danger of being scorched, and where it ripens far too 
quickly to acquire tho peculiar flavour wliioh it attains in 
its favourite clitnale; and a difl'erent method of pruning 
and training ought to bo practised accordingly. Tims, in 
the north the branches should he left thin, so os to expose 
the fruit, and with tho same view the spurs should ho 
short. In the south the tiees sliould not bo laid sc open, 
.and the lateral young shoots. Instead of being cut close in 
immediately above tlie fruit-laid ut their base, should have 
two buds left to oruduce leaves for bliading the fruit in 
summer. 

Tho goosebiMTV is not mentioned by the* Greeks and 
liomnns, fur .although it docs occur rarely in the muuntalii- 
0118 districts of tlic south of Europe, it is not worth 
cnltivating. In the north of .\fricu it is found in Algeria 
in the Mountains of AuiC's, .and in Morocco in tho Athas 
Mountains. It also exists in the Caucasus, and in tlio 
Western Himalaya. 

The pruning «if goosehevrirs is performed any time during 
tho winter, and before the s.ap begins to be in motion iu 
the sjuiiig. The ojieratiuii consists in removing all cross 
laterals, so as to leave the branches us nearly as jmssible 
at rcguhu’ distances round un ojjen centre, except where 
thu heat of the climate renders it iiecessury to retain 
hranehes in the centre fur shade; and the points of these 
hr.anches, where too extcndcil or weak, should also bo 
shortened to some well-situated bud. Very stivaig shwits, 
assuming the character of robbers, should be cut clean out, 
except such as may bo oci'nsioimlly wanted to supply 
vacancies. It is, however, better economy, with regard to 
the health of the tree, to pinch oil' tia* tops of these strong 
siiootB in the summer, and thus prevent tiuar inotio]H)lIziiig 
1 the sap from the other jiarts. tS ickcrs, on the same priii- 
I ciple, should be jireveiited from gi’owiiig at the root, 

Tlio brnnehes in all cases should be pruned to a Single 
tenniiial shout. In sliort, the plant sliould oxhiblt a 
regular iqipcarance, without any overciowdiug in one part 
and defictciicy in auutiior. 
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ilOOSS'BEBBT CAnOtPILLAR is the grub of 
the Magpie Moth (Abraxa$ gro$tulariaia\ one of the 
Ooometndic or Luopera. Tliis moth is less than the com¬ 
mon butterfly. Its colour is black mid white, the blnek 
mixed with orange occurring in spots and blotches, the 
white fonning the ground. It undergoes n perfect metn- 
morpliosis, from egg to cateipillar, then to })upa, and Inst 
to the perfect insect. The grub is black and white; tlio 
pupa case is black, with four transverse bands of white. 
The eggs are deposited on the leaves of gooseberry and 
currant bushes, which tliu gruhs frequently strip bare; 
the growth of the berry is tlius interfered with, the juicy 
secretions stopped, ninl the fruit ki'pt bmall and acrid. 
The best remedies are found in wasliiiig the huslics with 
hellebore, or in spreading qnieklimo around them in 
autumn and sj)ring, preparatory to llio digging of tlio 
ground at both seasons. Hund-piekiiig is, however, the 
most efl'ectnul mode of getting quit of this garden pest. 
The gooseberry bush also suffers inueli from the larvm of 
one of (ho saw-iiies {Ne.matug ffroanularim). These lurvoi 
are of a green colour, shagrccncd, as it were, with minute 
black tubercles, wliicli they lose at their last moult. 

OOOSE-GBASS. S( ‘o Gai.ii'm. 

GO'PBKR (7tsfu(/() ffopher) is tlie sole representative 
in North America of the land tortuises (Testudinidte); 
its range extends from Vlorida to the river Savannah. Tlie 
gopher is nocturnal in its habits, seeking its food by night 
and concealing itself in its burrow during tho day. Tlio 
sweet potato is its favourite food. The strength of these 
tortoises is enormous. The carapace is about a foot long, 
oblong, and compressed. 

GO'RAZi (A'tmorkceihts ffoml) is an ANTKT.orK inhabit¬ 
ing the Himalayan range. Tho goral resembles greatly a 
goat; the back is Hoinuwimt arched, and the legs arc stout 
and moderately long. Tho hair is hruwiiisli-gray, >vitli 
dark markliigs on the legs nnil a dark stripe down tho 
back; there is a large wliite spot on the neck, just below 
the chin. In the male the liorns are Inches in length. 
Gornls are usually seen in pairs or in small companies of 
three or four. Tluy are not very wild, and ailbrd good 
sport to Anglo-Indian sportsiiKMi. 

GOB'DIAir (M. Aiitonius Gonliniius) was the name 
of three Roman emperors. 

Maucus Antonius GnKDTAJius, Humamed A/*nca«««, 
bom under tho reign of tla* iirsf Antoninus, of one of tho 
most illustrions and wealthy families of Romo, modo him¬ 
self very popular during his quicstnrship by the great sums 
which ho spent on games oiid other ninusemcnts for llio 
people. lie was succesHively oollunguo in the eonsulsliip 
with the emperors Caracnllu and Alexander Severus, and 
eventually became proconsul of Africa in 237. When an 
insnrrection broke out in that province against tho Kinpcror 
Maximiu the insurgents sulutcd Gordian os emperor. He 
prayed earnestly to be excused on account of his great age, 
being then past eighty; but the insurgents tlireatoning to 
kill him if he ndnsed, ho aci^eptcd the dignity, naming his 
son (also a Marcus Aiitouius Gordianus) as his colleague, 
nnd both made their entry into Carthage in the midst of 
applause. The Roman seiiatc contirmed the election, and 
declared Maximin and his son enemies to the country. 
But Capelliunus, governor of Mnuritauin, collected troops 
in favour of Maximin, and marched against Carthage. The 
younger Gordlau came out to oppose him, but was defeated 
and Irilled, whereupon his father strangled himsi'lf. Their 
reign had not lasted two months, yet they were greatly 
regretted. The younger Gordian was forty-six years of 
age, was well-infonncd, and had written several works. 
The senate elected Balbinus and Maximus Roman joint- 
emperors in their place, 

Marcus Antonius GoBniANUS, surnamed Pius^ son 
and grandson of the elder Gordians, was twelve years of 
age when lie was proclaimed Ctesnr. 'i'he senate named 


him colleague of the two new emperors, Maximus and 
Balbinus; but in the following year (288) a mutiny of the 
praetorian soldiers took place at Rome, B^bJuus and Maxi¬ 
mus were murdered, and the boy Gordian was proclaimed 
sole emperor. Ilia disposition was amiable, but at the 
beginning of his reign he trusted to a certain Maurus and 
other freedincn of the palace, who abused his confldunco 
nnd committed many acts of injustice. Gordian married 
P'uvia Sabina Tniiiquillina, daughter of MUitlieus, who 
disclosed to Gordian the disgraceful conduct of Maurus 
and his friends. These men were driven from court. 
From that moment Gordiau placed implicit trust in his 
futher-in-kw, on wliom the senate conferred tlio title of 
“Guardian of the Repuhlii;.” In 242 the Persians, under 
Snpf>r, invaded Me^>opolamia, and entered Syria. Gordian 
set out from Ikmc ut the licad of a choice luriny, and drove 
Sapor back tu his own dominions. The senate voted him 
a triiiiiiph, and also a statue to Misithens. In 244 Gordiim 
advanced into the Persian territory, and defeated Sapor on 
the banks of tin* Chuboros; but, while he was preparing 
to follow liiin, Philippus, an olliccr whom he had named 
general on the death of Misitheus, caused him to be mur¬ 
dered. A monument was raised to him by the sohliers 
at a place called Zuitha, 20 miles cast of the town of 
Circesiuin, nut far from tlio left bank of the Kupliratcs. 
Gordian was nlnmt twenty years old when he was killed. 

GORDIAN KNOT, a term applied to anything of an 
iiilricAtc cliurncter or of difhcult solution. Cutting the 
Gordian knot’* originated from the story of Gordins, a 
Phrygian, who though originally a peasant was raised to 
the throne. It is thus related by the ancient historians: 
During a sedition tho Phrygians consnltud the oracle, and 
wera told that all their troubles would cease as stKin ns 
they chose for their king the first man they met going to 
the temple of Jupiter mounted on u chariot. This mau 
was Gordius, who was elected king, and consecrated his 
chariot in tho leinplo of Jupiter. The knot which fastened 
llic yoke to the beam was tied with so much art, and tho 
strings were twisted in so intricate a manner, that it was 
impossible tu discover where it began or ended. From this 
cii'ennibtaiicc n report was soon spread of the oracle fore¬ 
telling that the man who could untie it should posst^ss tho 
empire of Asia. Alexander tho Great on his capture of 
Gordium, being anxious to inspire his soldiers with courage, 
and make the p(‘oplu believe that he was destined to con¬ 
quer Asia, attempted to untie tins knot; but failing in bis 
object, lie exclaimed, ns Qniiitus Curtins informs us—“It 
is no matter which way it is loosed," and at once cut the 
knot with ids sword; and by that means, says tho historian, 
either eluded or fuliilled the oracle: “ Sortem oraeuli vcl 
elusit, vel implevit.” 

GOB'DZUS is a genus of nematode worms (Nrma- 
toiuka). Tho must familiar species is Gordius a^uati^ 
riM, a fresh-water form, popularly known as the hair-worm, 
from tho belief, fonnerly almost universal, and even yet 
liold by a few, that a black horse hair, if kept long enough 
under running water, would become alive in this shape. 
'J'lic folly of this inmgiiiation need not be pointed out here. 
Those hair-worms In their lan'al state are internal parasites 
ill tho bodies of the larvn of gnats and various aquatic 
insects; licro tliey remain inclosed in a cyst, but moving 
freely within it till tho laira is devoured by a fish. The 
]>arasite is now set free, and soon encysts itself again in the 
mucous membrane of the hsh's intestine. In the spring 
the parasite becomes free and posses ont to the exUvior, 
where it becomes sexually matura In passing from tho 
larval to the mature condition groat degeneration takes 
place. The alimentary canal and even the mouth dis¬ 
appears. The adult is very long and slender, often a foot 
in length. Many of them are often found twisted togctlier 
in a knot; from this circumstance arises the generic numd 
Gordius. See Guudian Knot. 
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CKDllDONa LOSD GBORGB* tho prime mover in the 
Gordon riots, was bom on tho lilth of fieptnmbev, 1751, 
On the pasHin^ of a bill to relieve Human Catholics from 
certain pensltlea and disabilities, he was elected pi'RKi(!ent 
of a society established to procure the repeal uf tho Act. 
A mob of about 100,000 persons, headed by Lord George, 
proceeded to the Honso of Commons to jirotest aji^ainst the 
bill, and riots ensued which lasted stn'cral days. Catholic 
chapels, tho mansion of the lord chiuf-jnstice, Newp;atc jail, 
and many private honses ^'eru destroyed. Tho loader was 
arrested and tried for higli treiison, hut acquitted. His 
subsequent conduct was equally rash and foulish. ITlli> 
mately bo was convicted of publishing a lihcl on the Queen 
of France and the French ambassador, ond died during 
his imprisonment in Kewgntc in 170d. 

GORDON, BCAJOR-GBNERAL CHARLES, C.B.. 
R.i:., son of Licatenant^geucral lleairy Gordon, R.A.^was 
horn in 1K33, and educated first nt Taunton and then at 
tliij Royal Military Academy, Woolwich. He entered the 
Royal Engineers as lieutenant in 1H52, and bcn’cd in tho 
CriiuoA, where ho was w’uunded. At the close of the war 
ho was employed In the delimitation uf the Riisso-Turkish 
boundary, and subsequently touk part in the expedition 
ngiiinst I’ekin. Uy 1KG3 he hud entered tho service of the 
Emperor of China, and took the tield as commander to 
combat the Tai-ping rebels, who had gained possession of 
the rich districts of tho Yang^tse valley and were rapidly 
reducing them to wastes. Witliiu two years he had crusheil 
the rebulliun, and by Ins energy, cuntempt of peraoiinl 
danger, power over his men, and almost invariable success, 
he inspired his enemies with n snpeiHlitions dread wiiich 
did much to achieve his victories. He rose to tlie highest 
rank in the Chinese army, hut when recalled by tbe British 
government he quitted Cltiim without accepting the siuallest 
pecuniary reward. In February, 18C4, he was proTnotcMl 
lieutenant-colonel and received the order of Companion of 
tho Bath. From 1871 to 1873 he was British vice-consul 
of the Danube delta. But the second great epoch in his 
career begun when he entered the senice of tho Klu^dive 
of Egypt, and in 1877, ns Gordon Fusha, assumed tho 
governorship of the Soudan. Here his Chinese career w’lus 
almost rcpi'ated; ho Imd to suppress ivvolts, cru:>li tlio 
slave trade, and establish law, order, and justice in nn 
immense tract of country. Ilis energy, straightforwardness, 
and perfect justice were new and strange qualities to his 
subjects, and in Egypt, as in China, he won the love of his 
inferiors, the fear of his enemies, and the respect of all. 
Then followed a broken and unsatisfactory period. Resign¬ 
ing his post in 188U he was successively and for short 
periods secretary to Lord Ripun, commander of Royal 
Engineers at Mauritius, where he heenme mtijnr-gcncral, 
and, finiilly, an official of the Ca|)c governmont, a |> 08 t 
which he soon resipicd. 

In 1682 tho military rebellion of Arnbi Pasha in Egypt, 
followed by tho religious revolt of tho Molidi or false pro¬ 
phet, paralyzed tho Kgyjitian government, which appeared 
unable to suppress the latter; so Gordon was requested 
by the British government to go to Egypt and report on 
the military Bituation, cspecmlly saying how the garrisons 
could best be withdrawn from the Soudan, and what should 
be done for the safety of tho Europeans at Khartonin. 
Arrived in Egypt Gordon was at once apjminted governor- 
general of the Soudan, and started for Khartoum with one 
English companion (Colonel Stewart, 11th Hussars) and a 
few Arabs. Ho reached it on the 18th February and at 
once procliumcd, “ 1 come without soldiers, but with God 
on my side, to r^resa the evils of the Soudan,” and he was 
received with acclamation by tho natives. Once there, 
however, bo and the British government could not agree 
on a plan by which the garrisons could be withdmwn with¬ 
out leaving anarchy behind. Meanwliilo the power of tho 
Mabdi increased, and gradually advancing northwards he 


at last laid siege to Klmrtnum. For 317 days Gordoi^cld' 
out, awaiting a British relieving expedition which was ad¬ 
vancing up the Nile, and his heroic struggles against tbe 
foe without and famine and treachery wiUiin form one of 
tlic noblest chapters of tho history of the English in Egypt. 
But at last the starved and worn-out garrison succumbed, 
and Khartoum fell on the 2(lt]i .Innunry, 1885, when the 
advanced guard of the relieving expedition was within two 
days of its destination and actually in communication 
witli Gordon, who could easily have saved himself by 
abandoning the garrison. During tho confusion Gordon 
w'as killed, probably by some one who did not know him. 
Thronghout life his actions had been exclusively guided by 
the Strongest religious feelings and sense of duty, and in 
his death the civilized world felt that it had lost one of the 
noblest heroes of onr thiv. 

GORSE'. a smnll island near tho western coast of 
Africa. It lies along the Koiithurn shore of the tongue 
of land witli which Gape Verd projects into the Atlantic, 
in 14'' 3!»' N. lat., and 17*^ 21' AV. loii. Tlie ibiand consists 
of volcanic rocks, partly covered with sand, with which has 
been mixed vegetable mould brought from the contiiiont. 
It lielongs to the Frencli, wlio have erected some fortifica¬ 
tions. At tbe noi'tb-eiLst extremity of the ibiand is a nmd' 
stead, safe for slupping during eight months of tho year. 
Tlie town has 25U0 inhuhilants, and covurs tw(»-lhirdH 
of tho island. It is the s(‘nt of civil and commercial 
tribunals, a free port, and tho entrepot for Fremh com¬ 
merce nn tlio coast of .Senegamhio. Goreo c.xpoiis gold 
(lust, ivory, wax, &.c. It is deficient in water, hut is con¬ 
sidered healthier than the mainland. Amoug the natives 
it is known as JSir or Berr. 

GOR'GIAS, of Lcontini, in Sicily, n statesman, sopliist, 
and orator, belongs to (he most brilliant period of tlio 
literary activity of Gi’ccei;, and has been imniurtiillzed by 
the dialogue uf I'lato wliicli hears his name. The most 
probable date for Inn birth is 475 To tho eighty- 

fourth Olympiad is nsKigiicd the publication of his pbilosu- 
phicul work entitled “ Of tho Non-buing, or of Nature,” 
in which, according to tho extracts from it in the pseudo- 
Aristotelian work, “ l)e Xenophane, Zenoiie, et Gorgia,” 
and in Sextus Empiricus, he purposes to show, 1st, that 
ahKolutely nothing suhsists; 2nd, that even if anything 
subbists, it cannot be known; and 3rd, tliat even if aught 
subsists and can bo known, it cannot be expressed and 
coinniuiueated to others. Gorgias devoted himself to tho 
practice and teaching of rhetoric, and his professional 
labours seem to have been attended both with lionuur and 
until profit. Botli Alcihiadea and ACsehincs were his pufiils. 

GOR'GONS. in tho Greek inytiiology, were throe 
dauglitei's of Fhovkys, a marine god, and ins wife Koto. 
Their names were Mcduwi, Euryale, and Slbeno. They wore 
sometimes described ns having great wings, sharped crooked 
claws, tcctii like the tusks uf the wild boar, and snakes 
instead uf hair. They were said to Imve had the power of 
turning into stone nil those who gazed on them. Athena 
encouraged IVrseus in the enterprise of overcoming the 
Gorgons. Site lent him various magic aids, and a slucld 
brilliantly polished, so that he >vas able to strike off the 
head of Medusa when sleeping without actually seeing her 
stony face except by reflection. The goddess claimed the 
severed head, which Hhe fixed in tho centre of her legis or 
breastplate. 

GORUi'LA {Ji'rofjlodyten (j<n'illa\ tho loigcst of tho 
anthropoid apes. It is confined to Western Equatorial 
Afriea, inhabiting tho country lying between the Cameroon 
and Congo rivers. Hnnno, a Carthaginian a«lmiral, gives 
the following account of those apes in his /Vrip/Mi;—“la 
the bottom of this bay there was an isinml similar to tho 
one previously described (in his voyage); this contained 
a lake, and in this lake there was another island inhabited 
by wild men. The women were most numerous; they 
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entirely covered with hair, and our interpreters called 
tlicin Gorilloi, We pursued Ihem, but could not capture 
tlio men; they all escaped us by their threat activity, ns 
they climbed tlie rocks mid defended themselves by throw¬ 
ing; stones at us. Wo only caught threo women, who 
resisted by bitiiif; and scrateliiu^ their conductors, ami wo 
were forced to kill them. Wc skinned them, and brouftht 
back tlieir skins to Carthage." These skins were placed 
ill the temple of Astarto iii Carthage, where they reiimined 
until the taking of tliat city in tiie year 14(i ii.c., as slated 
by riiny, who, however, only mentions two of tliem, and 
changes the name of these Mild men into Gorffones, It 
Is, however, considered by some M'ritcrs that Hanno’s 
Gorilloi were not the maii'-sliapcd apes now associated 
with that name, but were bulioons, Huniin's accumtl of 
these creatures climbing rocks niid hurling stones agreeing 
bettor wit!) the hiihitN of the latter. It was not until the 
latter part of the biatcenth century, wlien the intercourse 
of Knropeans wiili tlie west const of Africa became more 
extended, that the accounts of travellers began to fur- 
iiisli more reliable information upon these nmn-like apes, 
altlioiigh the earlier of these accounts arc mixed up with 
fabulous narratives obtained from tho negroes. Andrew 
Battel, an Knglish sailor who M'as taken prisom^ by tho 
Portuguese, in 1689, and resided for several years in Angola, 
mentions “two kinds of monsteih" wliich inhabit the 
woods of that country; of these the largest, which he says 
is of gigantic height, is called i>on(fo^ and the other enyecko 
by thu natives. I'lie poiigo appears to be the gorilla, and 
the other the chimpanzee. But it was only in 1847 that 
•certain evidence of the occurrence of a second species of 
African ajie wjis obtained. Dr. Thomas Savage, an Ameri¬ 
can missionary, obtained some skulls mid other parts of 
akeletons of large apes, which appeared to him to differ 
both from tlie orang and from the chimpanzee. He also 
gathered from the natives mucli infonnatiun ns to tlio 
habits and appearance of this dreaded ape. Witli his aid 
Professor Owen described this ape ns specificnlly but not 
generically distinct from the (diimpanzee; he placed it 
therefore in the genus 'rroglodytes. Our knowledge of the 
gorilla was iiicreaw.d largely by the traveller Du Ohnillu, 
who saw many of tlieso apes alive and dead, and found out 
much concerning their liabits, but m'us able to send only 
eome dead spcchneiiH to England. Du Chaillu's account of 
tlic tremendous strength and ferocity of tho gorilla has 
not been borne out by subsequent travellers. 

The gorilla is about 6 feet 4 inches in licight when fully 
stretched, but appears shorter owing to its usual habit of 
walking on all fours. A position more or less upright may 
be Assumed for a short time, but, for anatomical reasons, 
the animal could not balance itself long. When walk¬ 
ing it rests on the knuckles of its fore limbs, M'liich are 
very much longer than the hinder pair; when tlio body is 
quite erect the arms reach to the knees. The Imnd is very 
large, but tlio hugers are short and tlnek. Tlio digits of 
both pairs of extremities are nnited together mueh further 
than in the chimpanzee, whose limids nearly resemble those 
of tho human species; in the new speeles, on the contrary, 
the fingers of the liandK arc nnited nearly as far as the 
ends of tlie first phalanges, while in the feet the union 
even goes beyond these, leaving only four little stumpy 
toes free, Tho thumb of the hands is comparatively small; 
but that of the foot is of enormous size and power, and 
the whole foot fonns a grasping ajiparatuB of tho most 
tremendous character. Prom the callous marks upon tho 
knuckles it is evident that the gorilla, when on the ground, 
walks upon all fours, and that lie does not apply the whole 
lower surface of the foot to the ground. The foot of tho 
gorilla is turned inward in walking. There arc thirteen 
pairs of ribs. The skull is provided, especially in flic male, 
•with great crests for the attachment of the mtisrles that 
move tho lower jaw. The leidh len’inble, in number and 


arrangement, those of man. The canines are largo and 
tusk-like; tliere Is a break in the series of 

tcctli. The palate is long and narrow. Tbo larynx is 
provided witli large air-sacs. The belly is very large and 
prominent. The luur of the gorilla is brownish-black, 
turning gray with sgc. The chest is bare in the adult, and 
very scantily clothed in tlie young animals. The palms 
of the hands and the soles of the feet are bare and intensely 
black. The skin is everywhere black. The bead and neck 
are thickly covered with brownish {p'izzlcd hair of moderate 
length. 

Tlie food of the gorilla consists exclusively of vegetables. 
Gorillas are polygamous. The African traveller Vvinwood 
lieade asserts tliat the ferocity of the gorilla is no greater 
than that of any utluT vegetable-feeding wild animal, and 
that ho will not volnutarily attack man. The native 
Imnters considered that the leopard was more dangerous 
to encounter. 

Voung gorillas have been occasionally kept in confine¬ 
ment. in Euro}>e, but with small suceoss, the little animals 
dying very quickly. A young gorilla was obtained ‘in tho 
winter of 1883 by tho Natural History Museum at Paris. 
In disposition this animal, which was about three years 
old, differed gicatly from the orang-outaii or the eliiin- 
panzee, being very savage, morose, and brutal. lie was 
very inactive, usnally crouching sullenly in a comer of his 
cage. His intelligence was feebly developed. After spend¬ 
ing some six or eight months in captivity ho died. 

GORSX. Sec PuitXK. 

GOH'TSCHAKOFF, PRINCE ALEXANDER, so 

long the guide of the foreign ptdicy of Russia, was born on 
the 16th of June, 1798. In 1824 be was appointed secre¬ 
tary to the Riisstrtn embassy in Ixmdon, and devoted mucli 
of his time to the study of foreign languages. In 1830 ho 
became chargd d'affaires at Florence, and two years later 
he joined the Russian legation at Vienna, where tho death 
of the ambassador suddenly forced him into considerable 
prominence. In 1841 ho was sent os ambaasador-extra- 
ordiiiary to Stuttgart, and by acting for ten years as the 
young grand-dnehess’s guide, counsellor, and friend in the 
iitlle court world of Stuttgart, he established the friendly 
relations witli the imperial family which were subsequently 
of snch great service to him. In 1860 the sphere of his 
activity was extended by his appointment as minister-pleni¬ 
potentiary to the German Bund, in addition to Ids previous 
functions. In 1854 he was nominated by the Czar Nicholas 
to tho post of ambassador at Vienna. After the Crimean 
War he succeeded Count Nesselrode in tho ministry of 
foreign affairs, an office which he licld continuously for more 
than twenty years. ■ 

At the time of the suppnission of the Polish rebellion 
in 1860-63, he gained great jiopularity in Russia by his 
liaughty ropudiatioii of the right of foreign nations to inter¬ 
fere, and in July, 1863, ho received the appointment of 
chancellor of the empire for foreign affairs. During tho 
wai’ between France* and Germany in 1870-71 Prince 
Gortschakoff maintained the prudent and reserved policy 
which he had carried out fur many years. In November, 
1870, he proposed the nuTting of a conference in London 
to revise the treaty of 1856, so far as it concerned the 
rights of Russia in the Black Sea. Lord Granville assented, 
aud on tho 18th of May, 1871, the guarantees required by 
the treaty were suppressed. Tho alterations effected by Ute 
treaty of Berlin, in tlic terms exacted from Turkey by the 
treaty of San Stefano, practically brought the prince's 
public career to a close, though ho retained his position at 
the foreign office until a year before his death, which took 
place on 11th March, 1882. 

GOS'HA'WR (Astur) is a genus of birds of prey (Fat<- 
coNi7).i{) belonging to the subfamily Accipitrins (Hawks). 
Tills genus is cliaraeterized by a short beak, bent down¬ 
wards from the base and convex above, with tomowhat 
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oval nostrils. Tlie legs are long and the toes short and 
stout) with sharp talons. The wings are siiorL Kumeruus 
species of this genus are diffused over all parts of the 
world but Europe) which only contains one, A»tvr palum~ 
2 »artuf (the goshawk), so highly prised by the falconers of 
old, and famous for its flights at cranes, gcoso, pheasants, 
and partridges. A full-grown female measures 24 inches 
in length; the male is about a fourth smaller. It flies 
low, and pni'ftues its prey in a line after it, nr in the man¬ 
ner called raking” by falconers. If the game takes 
refuge it will sit patiently on a tree or stone till it moves, 

or till some other prey is ac¬ 
cessible. It ])rey8 on bares, 
rabbits, pigeons, pheasants, 
grouse, and partridges. The 
jPemalo was generally flown 
by falconers at fur, and the 
male at feather; but tiie 
female wus also trained to 
take tlie largest winged game, 
the niahs being principally 
flown at partridges. Th« 
nest of the bird is usually 
built on u liigh tree in the 
<stitskirts of the forest, and 
the same nest frequently serves 
for several years in sucecsslon, 
being added to from year to 
•ear; it is rarely found in 
the interior, except in llioso 
parts wliich arc open and free 
from linduT, The eggs iiic 
(>osUawk(^tf/u47^e/u/<i£>(f/ta.'«), three or four, frecjnenlly 

hatched in the middle of 
May. They are of a polo hluisli-wliite colour, without 
any spots or streaks. 

The Common Goshawk is found tolerably abundantly in 
many parts of Europe. In Britain it is now' very rare. 
It also occurs in India and many parts «)f Asia. Tljis 
species is tlio largest of the “ short-winged ” hawks of the 
falexjnur, the full grown female measuring about 2 feet in 
length, while the males are often oiie-thii’d less. 'I'lic 
plumage of the upper parts is brown and that of the lower 
surface nearly white—spotted, barred, and lined with 
black; the tail feathei's ore haiTcd transversely with light 
and dark brown; the beak is horn-colour or bluish-black, 
the core and feet yellow, and the claws black. The young 
birds difler somewhat ill their plumage, the undersurface 
being reddish streaked longitudinally with dark brown. 
In North America tho place of the common gosliawk is 
taken by a veiy similar species, Antvr utricapillut. AMur 
novas-hollandim^ found principally in tho colony of New 
South Wales, is remarkable for the pnre white colour of 
most of the specimens, only a few being occasionally met 
•with in which the back is gray and the featbors of the 
chest marked with brownish transverse lines. The gi‘av 
birds are peculiar to New South Wales, but the wiiitc 
specimens not only occur in that colony, hut also in Van 
DiemcnV Land. While some imturnlists regard this as a 
case of dimorphism, others consider these two forms to be 
distinct species. 

The Australian Goshawk (^AbIut is a far 

more abundant species than the preceding, although occur¬ 
ring principally in the same range of country. The 
general colour of its plumage is brown, with numerous 
nanw transverse grayish bands on tlic low'or surface, K 
is an active, bold, pow'erful, and sanguinary species, 
destroying great quantities of small birds, quadrupeds, 
and reptiles. Its nest—which is of largo size, built with 
sticks, and lined with leaves of tlio gum-tree—is usually 
placed among the boughs of a large swamp oak (CWsf<- 
aWna and commonly contains three eggs of 
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a bluish-wbite colour, covered with patches of bro^ish« 
buff. 

GO'SHZN, that part of Egypt wdiich was assigned to 
the people of Israel wliilo dwelling in that country. It it 
prolmblo that Goshen was in the easternmost part of Lower 
Egypt,around the town of Ehacusn. The site of this city 
is 20 miles south of San, the site of Tanis. 

OOS'LAR, one of tho oldest towns of (leniiany, wat 
formerly a frequent seat of the German Diets, and a resi¬ 
dence of tho emperor. It is 27 miles south-east of Hano¬ 
ver. The population is 11,0U0. The town has manufacturcB 
of ritriol, shot, liardw'arcs, carpets, and leather, and many 
of (he inhabitants are employed in distilling and brewing. 
It is inclosed by walls. The principal buildings are tho 
churches and conventual edifices, an hospital, and a college. 
Its greatest curiosity, a catliedral flnished In 10.00, was 
almost wholly pulled down in 1H20; little now remains of 
it except a small ciiapel, containing an ancient Saxon altar 
and some other curiosities. 

GOSPEL. The name gt»sppl, in Old English 

discourse or news about God^ Le. Christ), is used M 
tho equivalent of the Greek evanyeHon (Uayyi'Xiev), which 
Biguilh‘s good new.^, ll is not known at what perio<i tins 
tenn was first npi>lied to the narratives of the life and words 
of Jesus, Init it was in eomuiou use during the third century, 
and according to some scludars it is to be found in writ¬ 
ings which date from a period at least half a century 
earlier, 'fhe four (iospels were pronounced c.anonicaI and 
autlioritativo hv the couneilH laid towards the close of the 


fcftirth eentury, and they have ever since been received in 
this sense by the whole Christian clmrcli. They profess, 
howeviT, to ho wriltcu during tho apostolic period, and it 
will be necessary to consider tlic evidence that exists in 
favour of this claim in addition to the fact of their being 
accepted by tho e.arly clinreli. 'I'liis is found chiefly in the 
writings of the fathers, portions of whieh, extending from 
the fourth century hack to the times of tho apostles, are 
extant, and w’hieli display an ucijuaintance witli the Gospels 
and a freipicul reference to tliem. Thus in the fourtli 
century Chrysostom wrote cmnmeiitaries on the whole of 
the New Testament, and llic w'orks of Gregory of Nyssa, 
Jemme, and Anpistine also date fixnn this period. More 
than a century enriier we find Irenceus, Iho bishop of Lyons, 
where the first Christian church in Gaul was founded, 
writing a work against giioslidsm, in whicl) lie observes 
that “ so well established arc our Gospels that even teachers 
of error themselves hear testimony to them ; even they rest 
iheir ohji*ction.s on the foundation of the Gospels.” In his 
extant woiks nearly 400 references lo the words of the 
Gospels have been counted, over eighty of which are taken 
from tho fourth, attributed to St. John. Tcrtnllian also, 
a converted ]>uguu who lived at Carthage about the tMjd of 
the second century, and hetNime a powerful apologist for 
Christianity, refers in liis works to tho four Gospels; and 
while ho quotes freely from them all, ho discriminates 
between tlioso w'ritt(‘ii by the apostles and those written 
by their disciples, giving the highest place to the first and 
fourth. Half a century earlier, about the middle of 
thu second century, two harmonics of tho four Gospels 
were written, one l>y Thcophilns, bishop of Antioeli in 
Syria, and tho other hy Tatian, a disciple of Justin 
^In^tyr. The Murutoriau catahigue of the socred lutoks, 
which is supposed to date from the same period, gives the 
names of Luke and John—the conimenceinent of the list, 
w'bicli shouhl have the names of Matthew ami Mark, being 
destroyed. This is almost tlm earliest evideiico that can 
be found giving tlic names of tin? four books; but Justin 
Martyr, writing in defence of Chrirtiiinity, probably between 
13U and 147, refers to certain extant written documents, 
w’hicli he desigimlcs “‘the menioiis written by tho apostles 
and hy tliose who attached tlicmsclves unto them.” This 
expression is interpreted by most modern bcIioIatb as 
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contaiWIn^ an ondoubtcd reference to the Goepels; beyond 
tlile in his writings there are numerous quotations from all 
the Synoptical Gospels, and several sentences which bear a 
great resemblance to some of the passages peculiar to the 
fourth Gospeh Quotations from the Gospels arc also to 
bo found in the works of Pupius, Ignatius, Polycarp, aud 
Barnabas, which takes the evidence back to tl)o apostolic 
]Hiriod itself. • There aro also other lines of evidence which 
show the same result, such as the existence of traiiHlations 
mado into other languages at a very early period in tho 
history of the cliurch; the use mmlc of tlie New Testament, 
and especially the Gospels, by the various heretical and 
gnostic sects which arose during the second and third cen- 
tnries; and lastly, Uie use made of the Gospels by those 
who wroto against Oliristianity. 

In considuriiig. In the next place, the authorship, structure, 
and dcHlgti of tho Gospels, il will be convenient to separate 
tho first three, which from their general agreement in 
narrative and language are termed the Synoptical Gospels, 
and tho fourth, wltich is admitted by all critics to be of a 
later date and diflerent design to the others. 

The shortest and probably the earliest is tluj Gospel 
according to >St. Alark, who is identitind by the unanimous 
testimony of the fathers with John Mark, the cousin of 
Barnabas, who is mentioned in tlie Acts and the Kpistb’s 
of Paul and Peter. There is a unanimous tradition also 
to the eilect that ho was the disciple and interpreter of 
Peter, whose discourses he c.onihiiicd and reported in the 
Gospel written by him. 'lliis tradition is supported by 
internal evidence also, for scarcely a work of Christ is 
narrated at which Peter was not present, and most of the 
incidents are recorded after tlie manner of one who w'as 
an cyo-witness. This Gospel was written in Greek, but 
the writer displays only an imperfect knowledge of the 
language, using many terms winch were rejected as Imrsh 
aud uncouth by tho educated Greeks, and several which aro 
cxpnissly forbidden by tlie Greek grammarians. It was 
designed for the use of tho Gentile ineinbers of the church, 
and gives numerous explanations of .lewisli topopaphy 
and of manners and customs. The design of the writer 
aeeins to be to present chiefly the humanity of Jesus, and 
bo brings forward the mU rather than the words of the 
Saviour in his history. Ilia style is graphic and forcible, 
places and surroundings being dcscribml with some minute* 
ness, and a similar care being displayed as to persona and 
numbers. The story of the life of Jesus begins with tlie 
ministry of John, and there is no reference to his gcneolog}', 
miraculous birtli, or e.arly life, while it ends with the 
account of tho crucifixion and the vision of the young 
man ’’ who announced the fact of the resurrection to the 
women. The closing verses of Mark (xvi. 9-20) arc omitted 
in tho tw'o oldest Greek MSS. ns well as by some other 
autliorities, and lienee aic marked as doubtful by the 
revisers of 1881. 

The next in |)oint of time is tho Gospel according to 
St. Matthew, who was a native of Galilee, and bofore his 
call to the apostleship had held tho otfice of receiver 
of customs under tlie Homnn government. By Mark 
and Luke he is culled Ii«vi, but he speaks of himself 
as Matthew the publican (^Mnt. x. 8). Thu opening chap* 
tors of his Gospel give u brief notice of the infancy and 
childhood of Jesus, and an account of the circumstances 
attendant upon his entrance on his public ministry. Ho 
then exhibits Jesus as a public teacher, a worker of 
miracles, a teacher by parables, gives an account of his 
public life, in which his teachings and miracles are recorded 
in chronological order, and closes his history with a record 
of the suflerings, death, and resnrrectiuii of the Lord. 
The desigu of Matthew U evidently to exhibit to his 
countrymen Jesus as the promised Messiah, in whom was 
ful Riled *^that which was spoken by the prophets.^’ He 
gives no explanations of topography or customs, but sup* 


poses his readers to possess the neoessazy aquuntance witb> 
them. He also narrates at length the refutations of tlMr 
tenets of the various Jewish sects, traces the genealogy of 
Jesus through Joseph to Abraham, and refers eight timea 
to Jesus 08 the sou of David. There is a tradition, which> 
is almost unanimously supported by the fathers, that 
bfatthew not only wroto for the Jews, but that ho wrote 
in llebi'ew (f.e. the vernacular Aramaic). Ko certaiiv 
trace exists of any snch original Hebrew version, though 
a gospel written in Hebrew characters, and ascribed to 
Mattlicw, seems to have been known at an eai'ly period. 
fSco (joaVKh Aoconnwo to tkr Hrurews.] The 
Gi'eek version certainly enjoyed high authority from the 
earliest times, and it has been suggested that possibly 
Matthew wrote in both languages. From the internal 
evidence afforded by the book it is plain that tliis Gospel 
was written before the destruction of Jerusalem, but 1^* 
yond this il is not easy to assign the date of its composition. 

T.atcst of the three comes tiio Gospel according to St. 
Luke, who was also the author of the Acts of the Apostles 
and the friend and companion of Paul, who refers to him os 
the beluvud piiysicimi.” Tho design of this Gospel is 
stated in tho Rret four verses, in which it is dedicated to 
a certain Tlicophilns, either some person of honour and 
station, or a name designed to include all such as were 
beloved by God. Luke is generally regarded as being a 
pc'vson of scbulurly attainments, and the style and language 
of liis Gospel is more classical than that of his predecessoi’s. 
His biography of Jesus is supposed also to preserve tho 
chronological order of tlie main facts with greater core 
than those of the other evangelists, ond he gives numerous 
nnd important incidents omitted by thorn. Designed for 
Gentile converts it contains explanations which would be 
unnecessary to Jews, and its aim appears to be to exhibit 
Christ as tho Saviour of all men, thus reflecting tho teacli* 
ing of Paul in its catholicity and fulness. Its date cannot 
bo fixed with any degree of certainty, but it seems to 
have been written after the fall of Jerusalem, possibly 
about the year 80. It is but just to state that by what is 
called the advanced” school of biblical criticism later 
dates are advocated os probable for those Gospels. The 
views hero given are those of orthodox tbeoloj^ns. 

In reference to those throe Synoptical Gospels, it lias 
boon fully established that in such portions of the story 
as are common to them all they use the same words and 
phrases in narration to an extent unknown among inde* 
l>endent writers elsewhere, and suflicient to prove (1) either 
tliat they have borrowed from or need eaoli other's writings, 
or (2) linvo each drawn materials from some common 
source. The first of these ideas was that which formerly 
prevailed among biblical critics, who succeeded in proving 
to their own satisfaction that oacli of the three Gospels 
was the first to be used in this way, but the second opinion 
is that which is now generally accepted among competent 
scholars. Tho extent of the unity which prevuls has 
illustrated In the following manner: if the throe Gospels 
be divided into sections, there are forty*tbrce which arc 
common to all the evangelists. This does not imply 
literal agreement, but that tliere is a substantial coincidence 
os to fact wd utterance. Besides these there are fourteen 
sections common to Matthew and Luke, twelve to Matthew 
and Mark, five to Mark and Luke, while Lake has nine 
sections peculiar to himself, and Matthew five. There aro 
only hventy-four verses in Mark which contain any im¬ 
portant fact omitted by the other evangelists, but these 
contain two miracles, viz. tho healing of a deaf and dumb 
man, aud the restoring of sight to one who was blind (see 
chapters til, viii.) The facts common to all are generally 
referred to as tho triple tradirion, those common to any 
two ev^gelists being termed tho double traditions of the 
respective writers, >.e. of Matthew and Luke, Matthew and 
Mark, &c. Concerning the triple tradition it has been 
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foond tliat it begins with tho proclamation of dolm the 
Baptist concerning the advent of a prophet greater than 
himself; it includes eleven of the miracles, but only eight 
of the parables; it omits several of the more lengthy of 
the discourses of Jesus, hut gives others in detail; it does 
not include the Lord’s Prayer, and farther it omits tho 
genealogies, the miraculous incarnation, tho early life of 
Jesus, and if the last verses of Mark he rejected, the 
accounts of his appearances after the resurrection. Tho 
fact of the resarrection, which formed the foundation of 
apostolic teaching, however, is affirmed by all the Gospels, 
and though it is generally believed that the closing verses 
of Ma.‘k have been added by a later editor, it is also 
supposed that they wore inserted to supply some missing 
portion of the original work, which is hardly likely to 
have terminated with the eighth verso of tho closing 
chapter. Although there is this great general agreement 
in the narratives of the synoptics, there are also certain 
apparent discrepancies which have called forth much 
ingenuity on the jmrt of commentators. Among these 
may bo mentioned tho geneah^gies of Matthew and Luke, 
which appear not only to differ from each other, but also 
from that of a portion of the line given in 1 Oiiron. iii. 
in>-24; tho healing of the two demoniacs mentioned by 
Matt. viii. 28, whereas Mark and Luke speak only of 
one; the two blind men near Jericho, also mentioned by 
Matthew, but whore again the other two Gosjiels speak of 
but one; the healing of the centurion’s servant, recorded 
by Matthew and Luke, but with considerable variation in 
the circomstanecH; and tho accounts of the appearances 
of Jesus to bis disciples after his resnirection, which 
present more difficulty in the way of harmony than perliaps 
any other portion of llie sacred narrativo. There have 
been numerous attempts on the part of biblical scholars 
to explain and harmonize tln^se and otlmr apparent dis¬ 
crepancies in tlie Gospels, and most modern commeutaries 
enumerate tlie principal solutions that have been presented. 

Concerning ^e source from whence the triple and double 
traditions were derived there has been and still is great 
difference of opinion. Tho principal theories, however, are 
such as suppose either the existence of one common docu¬ 
ment from which all the compilers drew, or that there 
were several documents which were used In this way, or 
tliat the Gospels were derived from tlie oral teaching of tho 
apostles. The theory which Bupposcs one evangelist to 
have copied from another has already been referred to. 
Eicbborn supposed that five common documents were 
drawn upon by the evangelists, and Bishop Marsh in¬ 
creased the number to eight; but neither of these sug¬ 
gestions has obtained much acceptance among scholars. 
Among English critics the theory obtains most favour which 
bases the Gospels on tho oral teaching of the apostles, with¬ 
out, liowsver, excluding the use of some written documents, 
such as are referred to by Luke in his preface as being in 
existence. 

Turning now to the consideration of the fourth Gospel, 
it may be observed that there is a general consensus of 
testimony among the earliest writers that this was written 
towards the close of the first centuiy, and after the other 
Gospels bad obtainsd recognition. The readers of this 
Gospel are evidently supposed to be already acquainted 
with the principal events In tho life of Jesus, as most of 
the incidents recorded in the Synoptical Gospels are passed 
over, while most of the parables, tho sermon on the mount, 
the predictions of the fall of Jerusalem, and all the miracles 
save eiglit are omitted. Nearly two-thirds of this Gospel are 
taken up with additional matter, and one-third is devoted 
to an account of the sayings and doings of the Lord during 
the twenty-four hours preceding hie crucifixion. One of 
the miracles recorded, the feeding of the five thousand, is 
given by the other three evangelists, but four at least of 
the miracles arc peculiar to John. In this Gospel also wc 


find that Jesus is spoken of as attending three padtovers 
at least (some make the number four), and most of it is 
taken up witli the words and works of Jesus in Judea, 
while tho Galilean history U chiofiy given by the other 
evangelists, and one passover only is rofoiTod to. 

The evidence for the existence of this Gospel during the 
latter part of the second century has already l>een referred 
to in this article, but the evidence of its existence at an 
earlier period is not so conclusive as that of the Synoptical 
Gospels. The reference to Christ as the Word (Gr. logos) 
in the first chapter, and tho subsequent development of 
this conception throughout tho Gospel, tho different char¬ 
acter of the reported discourses of Christ, and the additional 
details it contains concerning the appearances of tho Lord 
after his resurrection, have led many critics to assign its 
composition to a period later than that of tho apostle John; 
but, on tho other hand, its genuineness and authenticity are 
defended by some of the foremost modern scholars. Tlie 
genuineness of a few of tho verses given in the Autliorized 
Version of this Gospel have been greatly called in question, 
and one (dm)), v. 4) is omitted by the revisers of 1881, 
while another portion (chap. vii. 58 to chap. viii. 11) is 
marked as doubtful. That tho latter contains a genuine 
tradition of Jesus, however, is gtinerutly admitted. 

'I hough it is universally rccogniz^ by scholars that 
much work remains to be done before the critical questions 
raised concerning tho Gospels can be finally settled, the 
literature on the subject is already very extensive and 
voluminous. One of the best English works is tho In¬ 
troduction to tlio Gospels,” by Canon Wostcott (fifth edi¬ 
tion, 1875). Eor the controversy as to tho authorship of 
the fourth Gospel, among tho best English works are the 

Authorship and Historical Character of the Fourth 
Gospel,” by Dr. 8anday (1872), and the Introduction of 
Cauun Wustcoit giviMi in the Speaker’s Commentary ” 
(1871)). For an explanation of the modem tlieory as to 
the construction and order of the first three Gospels see 
** The Common Tradition of the Synoptic Gospels,” by 
K. A. Abbott, D.D., and W. G. Kushbrooko, M.A. (Lon¬ 
don, 1884). 

GdSPKLs, ArocitYriiAi.. These curious, and for the 
must part puerile, productiotiu have survived the vicissi¬ 
tudes of time in a remarkable manner. Even to this day 
they are much read, though of course curiosity, ratiter 
than the hope of any solid benefit, is the motive impelling 
men to make their acquaintance. Fathers of the churcli 
liko Jerome call them heretical, or with Kpiphanius roundly 
attribute them to the devil himself; popes like Dainasns or 
Golasius thunder anathemas at them, and councils of the 
church abjure them; yet they have been edited agiun and 
again, and Tisefaondort himself honoured them with what 
probably will prove to bo their final form in an ex¬ 
haustive collcctivo edition (“ Evangelia Apocrypha,” &c., 
Leipzig, 1853). Tho true reason of their vitality is the 
perennial and absorbing interest in anything connected with 
the personality of Jesus Christ. Every man feels in taking 
up tills ancient tissue of absurdities that amidst the rubbish 
he may perhaps detect some glimmer of truth to add to our 
record of the Master. Unhappily his search will prove in 
vain, but he may still discover materials of interest in other 
tiiough far inferior spheres. 

Tlicre arc some sixty of these Gospels, but only eight of 
them are in a fairly perfect condition and of relatively 
principal importance. These are—1, The “ Frotevangelium 
of James ” (Greek); 2, the “ Gospel of 'J’homas ” (Greek), 
in two ratlicr differing versions; 3, the “ Acts of Pilate,” 
also in two forms (Greek); 4, tho Descent of Christ Into 
Hell ” (Gnt'k); 5, the “ History of Joseph,” the husband 
of Mary, not tlio Patriarch (Latin, from a lost Arabic 
original); 0, tho “ Gospel of tho Infancy” of Christ (also 
Latin, from a lost Arabic original); 7, the “ Psondo Mat¬ 
thew,” sometimes calUnl the “ J4itin Gospel of the Infancy” 
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(Latif^; and 8, the “Gospel of the Nativity of Mary** 
(Utin). 

^ These supposed records would account for fifty years of 
time, the “ l^utevanp^ellum ** and the “ Nativity of Mary ** 
dealing with the parentage of Mary and her marriage to 
Joseph, the Latin “Infancy” running to the eighth year 
of tlie childhood of Jesus, and the Arabic “ Infancy ” to bis 
twelfth year. The “Gospel of Thomas” begins with his 
third year, and runs on to his presentation in the temple. 
Tlie “ History of Joseph ” cariies us on to the eighteenth 
or nineteenth year of Jesus, giving an account of Joseph's 
death and biirial* The Canonical Gospels now continue 
the tale, and tlie Apocryphal Gospels take it uj) again at 
the trial of Jesus in tlie “Acts of Pilate;,” and conclude 
with the very remarkablt* “ Descent into Hell.” 

The passages in St. Luke alluding to certain Gospels of 
his day which ho thought not entirely to be depended upon 
may refer to such writings ns the Gospel ACc<»uiHNfJ to 
THE HKimKWs, but all idea of his referring to tlies<i 
Apocryphal Gospels must be at once dismissed. Tlie 
earliest of them dates from tho secinid century. It was 
now evident that Christ's second coming, so ardently ex¬ 
pected, was not at all events to he immediately hoped for; 
and men regretted that the slight sketches of tho ajiostles 
were all that they had to depend upon for tlieir knowledge 
of their Master save oral tradition. AVIiat wondiT then if 
legends were enlarged somewhat to fill up the places left 
blank by tiio evangelists? C)ne sucli religious nnmiii(M*, 
the “Acts of Paul and Thccla,” written at tins time, was 
absolutely traced to its author, a priest of Asia, wlio 
avowed his motive to he pnn; respect for Paul and not 
intended deceit: this is recorded by Tertullian. It is in 
this way, pndiahly, that we get tlie narrative (d Mary's 
miraculous birth from old parents and of her secluded girl¬ 
hood. Such things may have foundation, but they are so 
mixed up with inunifcsl “pious frands” that it seems 
strange that they should he credited on this antliority. 

From the “ Prutevangcl ” wc get tins traditions commonly 
received (so eager are men naturally to add to their know¬ 
ledge on tiicsc matters, on gi-onnda Inm-ever slender) of 
Mary's mother Anna devoting her child to God, of her 
marriage at fourteen to Joseph, of the character of tliis 
marriage (that Jjjseph was to be “ms her guardian”), of 
the fact that (ho brotliers and sisters of Jesus were ohildron 
of Joseph by a first wife, of Joseph being an aged man at 
(ho time of his marriage, of tho animals woi'slupplng Jesus 
in tho mnngcr (“Nativity of Mary”), of the light that 
shone upon him miraculously there—and not one of these 
things is to be found recorded in the Canonical Gospels or 
anywhere else than in these Apocryphal Gospels. 

Of all these curious documents the “ Prolevangeliurn of 
James”(a Jew of that name) is at once the most dignified, 
tho most interesting, the most pmbable, and by far the most 
valuable. It namitcs the sad cnnteiujilutlon by Anna of the 
fertility of tho sparrows in her garden, while she, though 
blest with a pious husband, is denied otfspring. An angel 
announces to her that this reproach shall he removed. 
Joachim returns fi^om n long fast in the wilderncsw, is 
pronounced sinless by the ])riebt, and in due time Mary 
is bom. Slio is a wonderful child, walks at six months 
old, is presented to the priests at twelve months, and is 
solemnly dedicated t» the Lord at three years old, when 
“slie danced with lier feet and all the house of Israel 
loved her.” Tho priests bring her up “ like a dove,” and 
she receives her food from an angel. The subject of 
Rapbael’s famous **S}) 08 aIiziu” follows. \Yiicii Mary is 
twelva the high priest Zachnrias is mliaculonsly ordered to 
marry her to a widower to be |>ointcd out by a sign. All 
the chosen ones appear before him W’itli rods, wdiich they 
hand to tho priest for blessing. JoKcph is the last to do 
80 , and as he takes it back a dove fiios out of it and liovcrs 
round his head. He takes Mary to his home, where she 


works at the great veil of purple for the temple. Tlie girl 
having been delivered to Joseph as a sacred charge her condi' 
tion after the annunciation is made a grave reproach to both 
herself and to Joseph for his negltgeneo in watching over 
her; and only after a severe examination and a carious 
ordeal of proof are they held blameless, Gircumstances 
are added to the gospel narrative of the naUvity. Mary 
rests in a cave; and while Joseph is searching for a mid¬ 
wife he obscncs that all nature pauses in suspense, birds 
hover motionless in the air, workpeople stand transfixed 
round their tables, kids touch water and drink not, &c. 
Tho cave is filled with light, and Joseph having found n 
certain Salome, Mary is happily delivered. Salome Satisfies 
herself that Mary remains a virgin, but her hand withers 
for her unbelief until slic takes the babe in her arms, when 
it is restored. 

The Gospid of Thomas” contains tho celebrated fables 
of Jesus, wlicn five years old, making twelve sparrows out 
of clay, and Indding them fly, whereupon to the amaze¬ 
ment of all they at once take wing; and of his strctclilng 
to tho proper size a part of a bed which Joseph was 
making and bad by accident cut too sbofU This is 
suflicient to sliow tliu triviality of the production. Many 
of tho miracles are also very cruel, quite opposed to the 
loving nature of Jesus. 

The “ Acts <»f Pilate,” if w’o could only tlioroughly place 
confidence in it, relates tho facts of tho trial with great forco 
and eiruunistantiality; and it is from this tliat tho usual 
amplifications of tho canonical narrative aro taken. If 
tho manifestly fabulous parts aro cut aw’ay tlie remainder 
ih of value, and probably has some basis. 

Tho “ Descent into HeU” is a most extraordinary narra- 
tiv<; of two sons of Simeon, Chariniis and Leutbius, who 
rose from the dead at the crucifixion, and again quietly 
took ti]) their usual residence in tiieir own rity, but living 
in a very retired way and constantly engaged in prayer. 
These m(*n are hrougiit forward by Joseph of Arimuthuia, 
to convince Annas and Caiaphns tlie high priests, and 
describe tiieir rcsuiTeotion. Tho news of the great deliver¬ 
ance arrives and tlie dead are exulting, Adam not the least 
among them, Satan and his angels being correspondingly 
depressed. At the voice of thunder, “Lift up your heads, 
O yc gates! and bo yo lift up, yo everlasting doors!” tlie 
I^ird enters, like to a man, and fiouds with light tho abodes 
of dai'kncHK, signs them all with the cross, and taking Adam 
by tbe Imitd leads him and tbo others to Paradise. The 
scene is described with gi’cat jiower, the reproach of Hades 
(Hell personified) to Satan being especially notable. The 
two men, after witnessing tbe accouuts of their narrative 
ns correct, leave the assembly and are no more seen. 

Those Kketches ore perhaps sufficient to indicate the 
character of tho Apocryphal Gospels. That character, 
it is observed, is very various; the “Protevangel” and tho 
“Acts of Pilate” impressing us somewhat favourably, the 
“ Descent” moving us with its striking power, tho “ History 
of Joseph” with its simple pathos in the account of tbo 
end of a good man and the grief of a tender son. (Jesus 
ordains that “ no smell of death shall pass over him, no 
worm touch him, no limb shall be broken, no hair fall, 
intact and incorrupt shall he remain to the Millennial 
Feast.”) The rest, if one is to be frank, rather revolt the 
student by their blasphemous folly. Nevertheless tho 
curious and scholarly reader will probably be repaid for 
the trouble of consulting them. 

Gosiuci. AccouDiNn TO THE Hrdbbws. “ Forssmnch 
ns many have taken in hand to set fortli in order a de¬ 
claration of tJiose things wbicli ore most sorely believed 
among us, it st^cmed good to me also to write unto thee, in 
order, most excellent Theophilus, that thou mightest know 
the certainty of those things wherein thou hast been in¬ 
structed”—thus begins St Luke in his Gospel, gently 
hinting that many apocryphal or loss warrantable occotmU 
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were in exlftence calling for the need of those who, like 
himself, believed they had the flawless tradition, the “ perfect 
imderstondiog of all things from the veiy first,” to declare 
their witness in clear terms. The accounts he refers to are 
not the Bo><alled ApociTphol Gospels which are described 
above, documents of the second centarj or later, and cer> 
tainly not then in existence. Bnt a very strong case is 
made oat by E. B. Nicholson in his Gospel according to the 
Hebrews” (1879) in favoor of the long^known fragments 
of this lost Gospel being anterior to St. Luke, perliajm to 
St. Matthew. Jerome twice translated this Gospel (whicli 
was in Aramide, or SyrO'Chaldaic, and written in Hebrew 
characters), once into Latin and once into Greek, about 390, 
and regarded it as of great authority, often quoting it. 
It was, we are told by Eusebius, quoted by Hegesippus in 
the middle of the second centniy. It is also referred to by 
Irennns, pupil of Polycarp, bishop of Lyons, in 177, when 
he says the £bionit(si use that Gospel only which is accord¬ 
ing to Matthew,” and this passage, which refers to the 
Gospel of the Hebrews (for this is known hy ftill proof from 
Eusebius and many others to have been the Gospel of the 
Kbionites), also gives the hint of the early belief that it is 
probably the original ** Hebrew ” Matthew, whence the New 
Testament Matthew is a Greek version. There is great 
reason to believe that the Kbionites cfirrupted this priceless 
treasure, and took away its value therefrom in order to 
suit their particular views. Nevertbolcss at least a fifth of 
thirty fragments which remain scattered through the early 
fathers in quotations are in strict accord with Matthew, 
and contain tilings specially his own, not in common wUh 
the other Gns]>e]B. Clement of Alexandria (died 213) also 
refers to this “ fifth Gospel; ” and Origen, twenty years 
later, quotes that remarkable fragment from it, My 
mother the Holy Ghost took me by ono of my hairs, and 
boro me up to the great mountain Tabor.” Jerome also 
says this Gospel was a favourite of Origen's. As to tlio 
** mother” of Jesus being the Holy Ghost, Jerome explains, 
when he quotes the same passage, tliat the Godhead is of 
all sexes and no sexes, and lie ][K)ints out that pneunva is 
neuter in Greek, mha feminine in Hebrew, fpiriius mas¬ 
culine in Latin, and all mean spirit or ”ghost” in this 
sense. Eusebius, who died 840 a.i>., also refers to this 
Gospel as peculiar to the Kbionites, and qnotes it as an 
authentic document. Eusebius was bishop of Cesartea, 
and possessed a copy; he was a very learned man, and could 
not have been easily deceived. Clement and Origen both 
travelled in Pulestino. Epipbanlus, writing about 376, 
and Jerome nearly a quarter of a century later, are our two 
great sources for tbe presentation of the fragments of the 
** Gospel to the Hebrews,” and the first of these nmndly says 
it was held by most to be an curlier work of Matthew. 

They call it,” he continues, according to the. Jhhrtvjiy 
because, to tell the truth, Matthew alone in the new cove¬ 
nant set both tho exposition and preaeliing of tlie gospel 
in Hebrew speech ami Hebrew characters.” As said above 
this Gospel was Aramaic (tbc ordinary tongue of tho un¬ 
learned Uebrew8)lDBpeechand Hebrew in character. Jerome 
is quite os confident that Matthew was tho author of it, 
tbe manuscript of which he studied at Csesarea. 

One passage is very remarkable. It is the account of 
tho baptism of Jesus, and ninsthns:—”And a voice camt 
ont of tbe heaven, saying, Thou ait my beloved son, in tlu?e 
I am well pleased;” and again, “This day have I ^gotten 
thee; and straightway a great light shone around the place.” 
This clearly shows that Jesus, according to this fragment, 
was acknowledged os the Divine Son at his baptism by John, 
and not before. A fierce figlit has therefore raged over it. 
the orthodox stontly holding it as an Ebiouite or Nazorene 
corruption. There Boems little doubt cither of tho authen- 
tioity or of the authorship of these interesting fragments so 
diligently collected from many writers of tho early cen¬ 
turies. Unfortunately they contain not much that is 


ihsolntoly now beyond what is noticed above. Still4veD u 
corroborative evidence of the ordinary text they are very 
raluable. 

OOS'PORT. See Puutsmoutii. 

OOB'SABnBB is the name given to the very fine splder- 
lircads which float in the air or form webs on bushes in 
tine weather. The word is properly gooet-tummeTy and in 
lomo parts is called eummer-gooee, Tho name expresset 
he time of year when it occurs and its downy appear¬ 
ance. Gossamer is produced by young spiders of v^ona 
families, apparently simply for the purpose of an aerial 
excursion. The spider produces in tho ordinary way a 
few threads of silk, then cuts the attaclniieut and allowa 
tho wind to carry it whithersoever it lists. Some writers, 
'lowever, think that the spider emits a viscid fluid from 
its spinnerets, which becomes threads on exposure to the 
air, and is time wafted off by the first breeze. Quarles, 
Sponsor, and other poets considered tlmt gossamer was 
formed of dew. The name is also extended to denote any 
light flimsy substance. 

GOS'SAN (sometimes spelt Gonnon or Goesaun') Is the 
term used, mostly by Cornish minei^, for tlio altered out-* 
cropjuug ])ortion of a mineral vein or lodo. It is composed 
largely of quartz, hydrateif oxide of iron, and other ferri¬ 
ferous minerals. It has a rcddisli-browu or ochreons 
colour, hence it is called by tbe Trench Chapeau de /bty 
by tlte German miners £iserner huty and Pacoiy Coloro^ 
do»y Xegrillosy by South American miners. It represents 
tho residue or insoluble portion of a sulphide lode that had 
been acted u])on hy atmospheric agencies and nndergona 
xidation. It is nhuidlv in n porous, spongy, or vesicniar 
condition, containing often appreciable quantities of the 
rarer metals, and minerals not prosent in tlio original lode, 
but secondary jiroducts therrof, usually sulphates, carbon¬ 
ates, or oxides. 

Gossans occur most usually on lodes of copper, Iron, or 
lead. They vary in depth according to the extent to 
which atmospheric waters can penetrate *, naturally their 
lower limit is the water level of the district; at this level, 
l>etwcen tho gossan and tlie unaltered lodo, there is gene¬ 
rally a rich deposit of complex minerals, which is called 
tho gossan-lode, containing such minerals as anglosite and 
Cekvssitk in galena lodes, and Mulaconite, Mala- 
ciiiTK, and Azuuitk in copper pyrites lodes, 

Tho fonnation of the gossan and gossan-lode presents 
many points of great interest. Tho same general series of 
changes takes place in most cases, bnt owing to i>eculiari- 
ties in the original lode, or some other local cirenmstanoe, 
there may be sumo slight variation. In its original con¬ 
dition the lode usually consists of silicious matter [see 
Ganqur] and sulphiden of various metals, iron as pyrites 
or as chalybito generally predominating. Atmospheric 
water, percolating through these, acts as a powerful oxi¬ 
dizing agent; the sulphides arc converted into snlphates, 
and a series of complex reactions ensue, varying according 
to the mtueruis present, the flnul result of which is that 
the H)luble sulphates are carried oil' in solution, while tho 
insoluble salts of iron and other metals, together with the 
silicious matter and precious metals, remain behind in a 
spongy condition, in which generally a ct^rtain amount of 
shrinkage takes ]il>ire, which gives the gossan a brecciated 
structure, especially on the upper side or hanging teall of 
the lode. The gossan-lode is formed from the solution 
of salts leached out of tho suporincumbont gossan; it 
occurs along tho piano of reaction between this solution 
and the original unaltered lode. More basic metals are 
here redeposited from the solution, forming various salts, 
according to local circumstances. 

€K>S'SBC. FRANCIS JOSBPB. a musical composer 
of considerable originality, was burn in Hainanlt, Beldam, 
in 1738. Ho was to a great extent self-taught as a boy, 
but afterwai-ds left Jiis tending of cows, &C., for the choir 
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of tlie l/athedral at Antwerp, Ho went to Paris in 1761, 
and obtained the post of condnetor of the baud of the 
well-known farmer-general Iji Popeliniferc, wliich was 
then almost exclusively engaged in producing the works of 
Bameaa, an odneation in itself. He established himself, 
indeed, as one of the first and soundest musicians of the 
day. Ue wrote symphonies before Haydn, and quite 
founded French instrumental writing. It is to Gosscc 
tliat the ]£cole de Chant, out of which grew the famous 
Conserratoiro, is due. He was as much esteemed in tlie 
revolutionary times aa inxJer the monarchy; and when a 
“H ymn to the Supreme Jlcing'^was needed for Robespierre's 
famous caileaturc of a national religion, it was Gosscc who 
composed it. For the state funeral of Mirabeau at tlic 
Pantlieon, in 1701, ho also composed special music, first 
introducing the Gomo into the orchestra on that occasion. 
It was Gosscc also who iulroduced the Fricncii IIoiin into 
tlie orchestra in 1767. Hoth in Germany and in England 
wo have previous special uses of tlio hnntiiig-horu, hut 
scarcely in the orchestral manner of Gossec. At all events 
he was the first to use It in Fi*ance. 

Gossec was equally sncccssful ns a writer of church- 
music, of operas, and of purely instrumental music, lii 
each department greater men nave superseded him, but 
in Iris day he was one of tiro great authorities in Iris art. 
He assisted to found the Cotiservaloiro rir 1706, and was 
one of its first professors. He retired at tire age of eighty- 
two ill 1815. He died full of honours nt i*assy, near 
Paris, in 1820, within four years of becoming a cfuitenarmn. 
Ho had worked for Louis XV'. and XVI., for the Itcpnblic, 
the Directory, and tiro Knipirc, fur ]<ouis XV'lll. and for 
Charles X. He was writing in J*ari.s twenty years before 
Gluck arrived there; lie wrote symphonies live years 
before Haydn's first; ho had tlio pleasure of hcl]>ing 
Mozart, and saw hU whole career and llecthovcn's too, 
as he outlived Hccthoveii by two years. 

GO THA, a town of Germany, formerly the capital »>£ 
the duchy of Saxc-Gotho, whicli ut>on the extinction of the 
direct lino of ducal princes in 1825 fell to the Duke of 
Saxo-Cuburg. Gotba is on the river Lelna. It is one of 
the handsomest towns in Saxony, and siu(>o the ramparts 
have been laid out in public walks presents nu open cheerful 
appearance. It has four gates, tivu public squares, and 
about twenty principal streets, which arc well paved and 
lighted. The population in 1881 Wfis 2C,60U, 

The principal public building is the ducal palace of 
Friodenstoin, which stands on the snmmit of a high hill, 
with a terrace like that of Windsor ('tLstle, and is sur¬ 
rounded by gardens and pleasure-grounds. It contains a 
library of 150,000 volumes and 0000 MSS., a valuable 
oollcctiun of cuius, an oriental musenm, a gallery of 1500 
painiings, and other treasures. The other buildings of 
note arc—the arsenal, the old and new town-hall, house of 
assembly of the States, seven churches, and a gymnnsium. 
Gotba is rich in cducatiunal institutions, and in asylums 
for the poor and sick. 

A large portion of the inhabitants are dependent on the 
court, the gymnasium, and the garrison for their subsist¬ 
ence. The rest are engaged in the mamifacturo of muslins, 
cottons, porcelain, paper, cloth, linen, thread, yarn, camlets, 
tobacco, musical and surgical instruments, toys, pewter and 
japan goods, furniture, gunpowder, excellent saddlery, &c. 
Near the town is the 6ue obsen'atory built by Duke 
Ernest II., on the Sceberg, a hill 11112 feet in height. 
It was the scene of the labours of Zuch. The foundation 
of Gotba is attributed to William, archbibhop of Muiiiz, 
in 964. 

<H>'TBA, ALBIANACB I>E, a political and statibiical 
annual published at Gotha, which tiiHt appem-cd in 17G4. 
Previous to 1804 it was issued in Geiiuan, but when Napo¬ 
leon Wcame emperor it was changed to French, and is now 
printed in buth tongues. It is a small volume, and con- 


tiuned 296 pages In 1816', 874 pages in 1856, and nearly 
1100 in 1885. It is printed in very small type, and con¬ 
tains the calendar, six portraits of Uving princes, a record 
of the genealogy and history of the sovereigns and royal 
families of every civilized country, a list of the births and 
deaths of distinguishod persons since the last edition, a 
summaiy of historical events, the boundaries, extent, popu¬ 
lation, and revenues of states, with the name of every 
diplomatic representative and attache, and a list of civil, 
military, and naval uflicers. The statistical information 
relating to every country includes national expenditure and 
debts, trade and commerce, army and navy, railways, 
colojiies, &e., and is carefully given. No other book con¬ 
tains such a univerKal register of political facts in so small 
a compass. 

OO'THKNBUKO or GOTXBOBG. the cliief com¬ 
mercial town in Sweden, situated on the river GOta-elf, 
about 8 miles from tlio Cattegat. Opposite the town the 
river widens to neai'ly a mile, and forms an excellent 
harbour, rarely closed by ice. The town is traversed by 
numerous canals. Au excellent system of dnunage has 
been carried out, and there is an ample supply of water. 
The streets are regular, and intersect one anotlier at right 
angles. There oi’e numcrons churches, of which the most 
iin])ortaut is the Lutheran cathedral. The other chief 
buildiugs arc the exchange, the residence house, the old 
kronkuSf the arlillery barracks, and the tlieati^ The 
population is 81,208. The commerce is extensive and very 
active, especially with England, via Hull and Ixndon. 
About 20UO vessels are engaged in its trade with foreign 
countries, and nearly os many in that with other Swedish 
h.arbourK. Its exports consist chiefly of iron and steel, 
grain, oil-cake, timber, tar, and pitcii. The imports are 
coal, coffee, cotton, hides, sugar, tobacco, &c., to the annual 
value of more than £4,000,080. The toivn, which is con¬ 
nected by railway with Stockholm, has shipbuilding yards, 
breweries, sugar rcfincricH, euglno and iron works, entton 
factories, manufactures of woollens and sail-cloth, &c. At 
one time the town enjoyed the unenviable notoriety of be¬ 
ing probably the most drunken in the world; but by the 
introduction of “ the Gothenburg system ’’—which gives the 
right of retailing iuloxicatiiig liquors to an “association,” 
that engages to ajiply whatevcT ])i'ofitB may result to 
purposes of general ntility, and wliose conventions arc 
sanctioned by a ^solution of the common council of the 
towii'—a considerable improvement Is said to have been 
effected in the character of the town. 

Gothenburg is the see of a biohop, the residence of a 
inilllary governor, and the seat of various courts of justice. 
It has a cliambcr of manufactures, and an academy of 
sciences and literature, incorporated 1775. It was built 
on its present site by Gustavus Adolphus in 16X1. 

GOTHIC A&CHXTXCTUBX. more properly called 
Pointed Architecture^ refers to that stylo of arobitecturo 
in which the pointed arch, applied in various ways, be¬ 
comes a leading charactcrisUc of the edifice. By some 
tins arch has been derived from on avenue of overarch¬ 
ing trees, while others think that they see in interlaced 
wickerwurk the typo of Gothic architocture in all its 
chief fonns. Those fanciful derivations are as foolish 
us the name Gothic itself. In an early edition of the 
JUncffclopoidia liriiaimica (that of 1797) the author of 
tlm architectural article gues so far as to say, “ Wlien the 
empire was entirely overrun by the Goths, the conquerors 
very naturally introduced their own stylo of building,” in 
the calmest ignorance that be is antedating the Pointed 
style by seven centuries; as if one were to attribute the 
Norman Conquest to William of Orango, instead of to 
William of Normandy. If, however, the word Gothio be 
taken to refer to not the followers of Alaric, but the Gotble 
or Teutonic natioits, then the phrase is fall of meaning; 
for the vertical style of architecture, that whicli delight! 
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in pointed windows, in tall shafts, in high roofs, in soaring 
apires, is dear to the nations of the north bejond all others. 
The Gothic stjrle is diatingnisbed as mueli by these features 
«• by the pointed arch. Nevertheless, as the remarkable 
-change from the semioircnlar to the pointed arch docs 
perhaps form the most marked alteration from the Normnn 
style of Romanesque, the question remains, whence came 
this pointed arch ? It certainly did not originate in Eng¬ 
land. This is dear from the few specimens of Anglo- 
Saxon arcbitectnro which remain. (Most of the existing 
-examples of what is called Saxon orchitecturo oi'c in 
reality Early Norman.) Our earliest architects undonbt- 
•edly copied the Italian (Romancsqnc) round-arched modes 
of building of the time, tlumgh they were for inferior 
•to their originals. From these uncouth and unrefined 
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Sciuiolrcular Arches, from Lincoln CHtlimiral. 

etructures Iho Normans appear to have rapidly devidoped 
the superior and more huimonious stjlo which has boon 
since known by tlieir name, and which in its turn gave 
place to a still higher development, tlio Gothic or Pointed 
style. A little study of Moorish architecture reveals the 
source of the pointed arcli; but wdiat wns infci tile in Sarncen 
hands became, when introduced by the crusaders return¬ 
ing from the East, of jjriceless Vuluo to t)io monkisli andii- 
iocts of tlie north. And though Gothic did nut spring 
from an imitation of an alley In a forest, yet there is little 
doubt that medifflval builders, iuspired by tiie foivst-likc 
-aisles, seized the hint from nature, and let tlio shafts brunch 
out into groiniiigs and the window-bars into tr.wry. 

England, France, and Germany respectively claim the 
invention of the Gothic; but all that can be safely assi'rled 
is, that it sprang up about tbo close of the twelfth century 
throughout the principal part of Europe. Thu trausitioii 
from tho Norman to the Gothic was somewhat sudden and 
abrupt; buildings coinincuced in the one were completed 
in tlie other; and those changes gradually extended even 
to grave modifications of the designs for tho buildings 
tbemsolvca, and not merely to their details or decorations. 
This is the reason why our larger Gothic buildings ofler 
so many varieties of aichitccture. Tho architects were 
constantly experimenting and innovating. Our cntbcdralH 
are, therefore, each of them a kind of visible Instory of tho 
giowUi of architecture among us; and wc are able to det'^r- 
diine with tolerable accuracy the dates of their several 
parts, and the period of duration of tho styles to which 
they respectively belong. 

Different writers have differently classed the chief forms 
of the Pointed style. Rickman, in the generally received 
comenclatnre, reduces tho classes to three: Larhj KnyUsh^ 


from the end of the reign of Henry IT. to the end ^ ^bat 
of Edward I., or from IIK!) to 1S07; DteonjAtSy from 
1807 to 1377, or a few years later; and VerptiMXicvXaTy 
from 1377 to tbo close. 

The Early Enylish is characterized by the following 
features:—Tho arch was at first exceedingly acute, and 
applied chiefly where small spans were required; but it* 
timo went on it became gradually brooder, oud tho aper¬ 
ture to which it was applied increased in width. The 
windows were lancet-headed and narrow, ond consisted 
first of a single opening, then of two openings combined 
togetlier, and then of three, where the centre rose higher 
than the others, os in this example from York Cathedral. 
And many such lancet windows were grouped to form a 
grand whole, as in the almost unequalled east window of 
Ely Cathedral. Next we find the tops of such apertures 
surmounted by n cJrcidur window, and the whole com¬ 
bined within u larger arch, ns in the example from West- 
nunster Ablicy; where also is illustrated tlie commencc- 


Vork Cntbcdrul. Westniiustcr Abbey. 

ments of that ornamental tracery which became subsc- 
qnciitly so rich and chm'octcristic a feature of the Pointed 
btylc. Tho doorways, while similar in character to the 
windows, varied, however, greatly from them In proportions 
WliUe the latter were generally tall, tbo former were ns 
coTrinionly short; that is to sny, tbo parts beneath the 
spring of the arch were often long in the one and short in 
tint other, ns compared with its breadth in both. Tho 
receding bides or splnys of tho doors retained btlll tho 
Nornian depth, and were cnriclied with columns. The 
ilripstono or projecting hood-monlding above the doorway 
rested, in many eases, on carved heads. Tho pier-arches 
—so called to distinguisdi tliom from arches in tho walls— 
were lancct-sliapcd, and placed upon piers with shafts, 
giving somowhut of a clustering effect. Tho bntlressus 
were narrower, and projected more than iu tho Norman 
buildijigs, and wi‘rc divided into stages. In more loveliness 
of detail Early Kngli.rii is tho most exquisite of any form 
of architeetiu'e. Notliing is more beautiful than its detached 
marblu sliufts, its deep inouldings, its corbels, und 

knots of foliag(% TJic grace and pnrity of the details of 
hncit buildings ns the Presbytery of Ely arc beyond com¬ 
pare. Other styles give a p'andcr wiiole: Early English 
is crowned with its unrivalled detail. 'J'lic finest English 
specimen of this style is Salisbury Catbcdinl. Lincoln and 
Westminster also prcReut fine examples of it. 

As to the second style, tbo iJfcorntedy this most perfect 
state of Gothic Hrcbitccturu existed from the middle of 
the thirteenth to the beginning of the fifteenth century. 
Its chntactei’istics arc, the finely formed arch, included 
within an eqinlatcral triangle; tho clustered column, bettor 
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propo|tioned than heretofore; the mnllions of the windows 
ramif^Ofr into rich tracery, in the earlier part of the period 
compoBod of geometrical forms, circles, curves, foils, &c. 
(whence this is by some held as a separate period, the 
Geometrical), and in the later part composed of interiH>ct- 
ing and reversed curves of greater freedom, ossuming the 
form of flowers and loaves. Or soinctimus the mullions 
were perpendicular, hot broken into compartments by hori- 
aontal bars called transoms, tlio divisions increasing in 
number as they ascend, until the space within the arch 
becomes as ricli in decoration os the window first described. 



York Chapter Uouho (Geomotrical). 


The example from York Chapter House shows veiy dis¬ 
tinctly and beautifully the progress of the more complex 
geometricsol tracer}'. As in tlie windows, so in the splays 
of doorways and in arch-piers, columns begin to bo incor¬ 
porated with the main pier or splay itself. The liuod- 
inouidingH were now often sunnounted by other mouldings, 
forming a kind of gable, called a aiiiopy, enriched with 



Wells. Oxford. YurL. 


crockets or leaf-like ornaments on the outer edges. The 
pediment-beads of buttresses are often similarly decorated. 

Z'innaoles now increased rapidly in beauty and elslmrato- 
ness. We give tliree examples: the first from Wells Cathe¬ 
dral, the second from St. Mary’s, Oxford, tiio third from 
York Cathedral 


In the groined vaulting of roofs additional variefy and 
richness were produced by the addition of interm^iate 
ribs intersecting each otlier, so os to produce a kind of 
tracery consisting of star-like and other figures. Among 
the finest examples of Decorated Gothic are the choir of 
Lincoln (1824), the nave of York (completed in 1880), 
St. Stephen’s Chapel, Westminster (begun in tbe same 
year), parts of the choir at Lichfield, &e., and, as a finished 
specimen of general composition, tbe west front of York. 

The third class of the Pointed style, tbe Perpendwaiar^ 
might, 08 far as regards the prevalence of particular lines, 
bo more appropriately called, in its latest development, the 
Horizontal. Tims, while tiie mullions of windows dnd tbe 
oniameiital panellings run very much in perpendicular 
lines, the numerous transoms, square-headed labels to door¬ 
ways, and onmmenial string-courses and cornices, furnish 
abundant illnstrations of horizontal lines. Indeed the 
most striking peculiarity of the stylo in Its later develop¬ 
ments is the extreme flattening of tho ardi, till in some 
cases tho height is less than one-fourth of tbe span; 
whereas in the equilateral arch it exceeds that measure. 
Tiiis depressed arcii issometiinos callml tho compound and 
foiir-controd, from its being struck from four central, while 
tile equilateral is struck from two only. Tho introduction 
of this arch, also kntiwii os the Tudor, marks, in the opinion 
of many, the period of decline of the Gothic, beginning in 
the middle of tho fifteenth century, when it appears to havo 
been first brought into use. This third class of the Gothic 
is, in fact, divided into two distinct ports by some critics, 
to mark respi'ctively the use of the two-centred and of the 
four-centred arches. Tho first stage probably represents 
the highest development of church architecture, except only 
the con temporary Flavnboyant of France, most gorgeous 
of all modes of building. But there arc but few buildings 
citiicr rerptnidiciilar or Flamboyant which restrain their 
magnificent possibilitieK within a dignified measure of orna-. 
ment. Tho windows already mullioned and transomed 
bt^came still further cnriclied by the indentation or embattle- 
ment of the transoms. Architects ran riot in decoration. 
The outline of the doorways became square by inclosing 
tile arch within mouldhigs forming a label In many 
instances cliaracteristics of the earlier and later manifesta¬ 
tions of the Florid Gothic were preserved in tbe same 
design, as in tho well-known doorway of King’s College 
Chapel, Cambridge, where the two-centred arch is preserved 
in the midst of decorations that belong essentially to the 
jwriod wlien tho fonr-cciitred was chiefly used. The fan- 
tracery of roofs was now developed into wonderful beauty 
and splendour, of which the diapels of King’s College, 
Cambridge, of Henry VII. at Westminster, and of St. 
George’s at Windsur, are admirable examples. An inter¬ 
esting feature of this class of the Gothic is its gradnal 
application to domestic purposes, for which it is admirably 
adapted, both as regards usefulness and beauty. Chimneys 
were for the first time constructed as a means of decoration 
as well as for uso; and it is worthy of remark that tiie 
Tuilur is almost the only domestic style in which chimneys 
aid instead of deteriorating tho architectural effect. Bay 
windows and oriels oi'o both peculiar to the Tudor style; 
tho first appellation referring to projecting windows which 
rise directly from tlie grnnnd, the second to those which 
overhang the lower part of the building. 

In this brief sketch of the subject wo could not attempt 
to speak of towers, spires, lanterns, turrets, pinnacles, 
buttresses, and flying buttresses, jof the various forms of 
gables, and of embattled parapets; of chapels and chan¬ 
tries, shrines and screens, chapter-houses and cloisters, and 
many other things of tho kind, any single one of which 
would afford matter for a longer article than the whole of 
the present one. Our silence must extend also to com¬ 
position and plan, in respect of both of which Pointed 
architecture offers hardly less variety than it does in its 
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detftilB and ornaments, the oomUnations It admits being I 
Inexhaustible; whereas in Greek temples we meet with 
only one or two alight changes of the same idco. In this 
respect the difference between the two styles is palpable 
enough, but nowhere docs it display itself so strikingly as 
within. Barely indeed was the interior of a Greek temple 
more than a simple oblong apartment, so that a single 
drawing would suffice to convey a clear idea of it. Of a 
Gothic cathedral, on the contrary, the intenor would, in 
many cases, require at least fifty drawings from as many 
different points of view, in order to show it completely, 
and so that no part should remain nndescribed, nor any of 
its varied effects left to bo conjectured from what is shown 
hy sections. 

In England and France Gothic architecture ran its 
magnificent course. Germany imitated them abont a cen* 
tui 7 later, and like all imitators was feeble and over¬ 
loaded in comparison with its originnls. The Gothic style 
also penetrated into Italy, both from Saracenic Sicily os 
an independent Italian style, and from tiic northern nations 
as an imitaUve style. In Venice it took root in a very 
remarkable and beautiful variation. Elsewhere it hod not 
much success. Milan Cathedral is the best specimen of an 
Italian Gothic church. The cast fronts of Siena and 
Orvicto are fine, but they are shams, having no relation to 
their churches. The finest piece of Gothic work in Italy 
is, however, Giotto's Cum(>auil6 at Florence [see the Plate 
illustrating the article Campanilk] ; and this, though it 
is not purdy Gothic in all its detaUs, may be pronounced 
with little fear of contradiction the noblest building in the 
world. The best manual of English Gothic church archi¬ 
tecture, of a moderate size, is that by Bloxam, the eleventh 
edition of which appeared in 18811. 

GOTHIO XJIHQUAGX. The Gothic language or 
languages Is or are a branch of the Teutonic family. The 
Altgoiitch^ or old Gothic, was the language of the Gotlis 
who lived near the banks of the I^ower Danube in the fourth 
century, and for whom Ulphllas mode a translation of the 
Gospels. [See Geuman Lanruage.] XJlphilas was 
bishop of those Goths who lived in Msesia in the time of 
the Emperor Valens, and the langnage of his version has 
been styled Mieso-Guthic. He is supposed to have formed 
the characters, with slight variations, from tiie Greek and 
l.atin capitals. Another branch of the Gothic or Gotho- 
Teutonio language existed in Scandinavia, which German 
philologists have called AlinordUch^ or old Korso, and in 
which the “Edda^is written, and which is still spoken 
with some variations in Iceland, the Faroe Islands, and 
parts of Norway. Out of this langnage the modern Swed¬ 
ish, Danish, and Norwegian sprang. 

GOra'LAND (in Swedish GoUland) is an island in 
the Baltic, 70 miles long and 22 broad; it lies lotwcen 
68 ** fib' and 58^ N. lat., and between 18° 10' and 
18° 20' E. Ion. The population is 60,000. The island 
is of special importance from its geographical position and 
natural capabilities, for, in a strate^c point of view, it has 
been styled padlock upon the Gulfs of Finland and 
BoUmia,*’ by means of which a strong hand might lock up 
the Bussian navy, and command the navigation of the 
Baltic. The island has a cnnsidornblo iinmlwr of swamps 
whence peat is obtained, productive fisheries, woods of 
uok and pine, a soil capable of yielding abundant harvests, 
and harbours of sufficient depth fur war steamers. The 
climate is remarkably mild for the region; tho inhabitants 
do not calculate upon having more than eight days’ slodgi 
driving in winter. Horses and sheep remain without cover 
the whole season, and the grape, mulberry, and walnut 
ripen in favourable summers. Tite island poBsesscS a fer¬ 
tile soil, abundance of game, fine woods, pleasant villages, 
and has long been celebrated for a race of diminutive and 
graceful ponies. 

Wisby, on the west coast, is tho capital. From the 


tighth to tlio eleventh century an extenBi\*e trade was 
carried on between Arabia anil Gothland. ln"^1861 
Vladimir 111., king of Denmark, took this territory from 
tbe Swedes. By tho treaty of 1G44 it again became thrir 
property; and since then has continued in their possession, 
with the exception of a short period in 1807, when it was 
occupied by tho Russians. 

Gothland, or Gotaland, was a name formerly given to 
the south portion of Sweden, containing one-fourth of 
tbe whole kingdom. It is now divided into 12 Ians. 

GOTHOFRX'DVS (DXKXB GODXTROY) was bora 
n Paris in 1549. He was an ardent student of literaturo 
generally; but the civil law was his chief object, and in 
pursuance of it he studied under the great teachers of 
l.onvmu, Cologne, and Heidelberg. In 1595 he was made 
professor of law at Strasbnrg, having left Geneva, where 
he bad been professor since 1580. Ho wrote comments on 
Cicero, Alcssaudru, Seneca, and Virgil. But the bulk of 
his works are devoted to jurlspruden<*e. Of these alone 
tbe bare titles would fill more than tho proper limits of 
this notice. His dissertations on jurisprudcnco may be 
all said, however, to come to a focus in his edition of the 
Corpus Juris, or simply of the Justinian Law. This title, 
now HO familiar, was first applied to its present use by 
GotbofriduH, us he was indeed the first to give to tho world, 
in a complete and practical shape, the great collection on 
which all our European systems, not even excepting that 
of England, have to a greater or less extent been founded. 
Tho ikst edition was published at Lcydon in 1583. The 
edition by tho Elzevirs in 1663 Is nniicrstood to bo tho 
host. There have been numerous editions of the Corpus 
according to the text of Gothofridus, but without his notes, 
in a convenient octavo funn fur hand use. These notes, 
so extensive that tho text is sometimes merely a narrow 
strip between them, aro still extremely valuable to tho 
civilian. But it is scarcely possible to appreciate tboir 
importance to tlie students of the seventeenth century, for 
whom they embodied, with icfcrcnco to each passage in 
the text, almost everything worth knowing that had been 
said to illustrate it cither hy ancient or modern jnrists. 
In 1604 the elector jialatine secured the services of this 
great jurist. He taught at lleldelbeig, and returned there 
to pursue his labours after heading a mission to tho court 
of France; hut tho troubles of the palatine come, and 
drove liim in his old age from this honourable retreat. 
Ho died at Strasburg in 1622. His son Jacques was 
also a jurist of considerable ability. Ills edition of the 
Tlioudusian Code annotated, was his best %vurk. Ho 
died in 1652. 

GOTHS or GOTHI, ft powerful northern nntion. The 
name Goths” appears firstin history in the third century, 
and it was then used by the Roman writers as synonymona 
with the more ancient one of Gctie, a people who lived on 
the banks of the Lower Danube. Tho Greek writers gener¬ 
ally considered the Gotm or Goths as a Scythian tribe, 
but we now know Uicm to have been a Teutonic tribe. Tho 
Gotsc arc mentioned in the time of Augustus as living on 
tho banks of the Danube; and a century later TueJtiis 
mentions the Gothoiies inhabiting the shores of the Baltio 
as A German tiihc, while be considers the Gotbiiii, who 
lived in Southern Germany, as Celts or Gauls. As an eth¬ 
nologist, however, Tacitus is but a blind guide. About tho 
middle of the third century the Gotlis crossed the Dniester 
and devastated Ducia and Thrace. Tho Emperor Decius 
lost his life in opposing them in Mccsia, in 251, after which 
his successor, Gallus, induced them by money to withdraw 
to the Dniester. They then spread eastwards, and occu¬ 
pied the country about the Oiininerion Bosplinrus, from 
whence they sailed across the Kuxine, occupied Trebisond, 
and ravaged Bithynio. In the year 269 they landed in 
Macedonia, but were defeated by the Emperor Claudius IL 
Three years after Aurelian ga^e up Dacia to the Gotha, 



GOTTINGEN. 


3C2 


GOUGH. 


fww called Visigoths, or Western Goths, while those who 
fctill oWelt by the shores of the Hollic were the Eastern 
Goths, or Ostrogoths, Constantine II. allowed a part of 
the Goths of Dacia to settle in Maisiu, and it was for them 
that Ulphilas translated the Scriptures into Mfleso-Gothic. 
LSeo Gothic Lakguaok.] About 376 the Huns fell 
upon the Ostrogoths, and drove them upon the Visigoths, 
who were living north of the Danube. The latter implored 
the Roman commander to allow them to cross that river 
and take shelter in the empire. The Emperor Valeiis con* 
sented, and many of them were allowed to settle in Mtesia 
under Fritigcm; but they soon quarrelled with tho Romans, 
and defeated and killed Valens. From that time they 
exercised great itifiucnce over the Byzantine court Towards 
the end of tho fonrth century Ahirie., king of tho Visigoths, 
invaded North Italy, Imt was defeated by Stilicho near 
Verona. lie enmo again, however, a few years after, and 
plundered Rome, 410. His successor, Alaul]diu8 (Atholf), 
made peace with the empire, and repmred to the south of 
Gaul, where the Visigoths founded a kingdom, whose capital 
was Toulouse. Ataulphus married the sister of Iho Em¬ 
peror Ilonorius, and left tho empire in peace. In 312 ho 
passed into Spain, whqro a Visigothic dynasty wliich ho 
founded reigned for more than two centuries. The last 
Visigothic king, Rodrigo, fell before the Soi'accns in 711. 

Tho Ostrogoths, who had settled in P.annonia, retiring 
from tho pressure of the invading Huns, extended their 
•dominion over Noricum, Rlnetia, and Illyricum; about 4311 
llioy invaded Italy under Theodoric, and defeated Odoaoer, 
who had assumed tho title of King of Italy, a title which 
Thcodoric then took for hiinself with the consent of the 
Kasiern emperor. Tlieodoric was a great prince, and ruled 
Italy wisely and well from his capit.al ut Ravenna fill his 
•death in 62G; but his sneeessors lieguneruted, and the 
Gotiiic dominion over Italy was overthrown by Nurses, tho 
genera] of Jnstinlan, in 654. From that time the Goths 
figure no longer ns n power in the liistory of Western 
Europe, except in iSpain. Their name was, liowever, 
perpetuated in Scandinavia, where a kingdom of Gothia 
existed till tho twelfth eenlnry, distinct from Sweden 
Proper, until in llGl both crowns w’erc nnited on the 
fiend of Charles VII. (Swcrkei-sou), who assnirnal the 
title of King of tho Swedes and the Goths, which his 
successors bear to this day. Tho Swedish province and 
city of Gothenburg and the island of Gothland still pre- 
8 er\'e th o me mory of the ancient conquerors of the north. 

GOT^TXNGXN. a town of Germany in the funner king¬ 
dom of Hanover, is situated about CO mill's sontli of 
Hanover. It is built on Ixith sides of the New Leina, an 
artificial ann of the Leina. About the year 13C0 it became 
a member of the great Hanseatic League, hut it owes its 
modern celebrity to the university. The town is sur¬ 
rounded by ramparts, which liave been levelled and planted 
with trees. It is divided into the Old Town, New Town, 
and Masch. It has four gates and some inconsiderable 
suburbs. It is in general well built, and the streets are 
mostly broad, sti'alght, and paved with basalt. There are 
throe squai'cs or open spaecK, and the town has Lutheran, 
Reformed Lutheran, and Roman Catholic rhiirehes, u 
gnildhall, and an hospital. 

The eliief establishment of Gottingen is the university, 
founded in 1784 by George IT., and utlcnded generally by 
about 000 students. The iminediato control is vested in 
a pro-rector, one of the regular professors. It has four 
faculties: theology, law, medicine, and philosophy. The 
library contains upw’nrds of 400,000 volumes and 5000 
manuscripts. Thero are an occlcsiastical school, museums, 
and apparatus rooms, an observatory, chemical lalioratory, 
an anatomical theatre and lecture rooms, a veterinary 
school, a clinical establishment and medico-cbirurgical 
hospital, a philological seminary, a botanic garden, and a 
nursery, and a hall cndow'cd with funds towards providing 


meals for poor students; the whole is under the manage* 
ment of the senate and professors. The reputation of the 
university has declined unce 1807, when seven of the 
professors were deprived of their chairs for holding liberal 
political opinions. There are yearly exhibitions, or sUpends, 
for the benefit of students with slender means. Gottingen 
has also a Royal Society of Sciences, a German Society, a 
gymnasium, a school for females’of the upper class, a sohool 
of industry, and other schools. Tho expenditure of those 
connected with tho university forms the principal means 
of subsistence to tho inhabitants, but they have also con¬ 
siderable maiiufactorcs of woollens, tobacco, leather, soap 
and candles, musical and sdentific instruments, stockings, 
&C. The population of the town in 1881 was 19,dC8. 

GOU'DA or TSIl GOUW, a town of the Netherlands, 
in the province of Sontli Holland, situated 11 miles N.K. 
of Rotterdam, on tlio right bank of the Yssol, at tlie point 
where it is joined by the Gonw. It is a large town, with a 
population of 1G,OUO. Tho town lias several churches, 
hospitals, ah orphan house, Latin school, library witli 
curious MSS., and a town museum; vciy extensive tobacco- 
pi]M) factories; brickworks, the clay for the snpply of 
which is taken from the bed of tho Vsscl; rope-walks, gin- 
distilleries, and breweries. The most important buildings 
arc the lown-house and tho church dedicated to St. John, 
which is famous for its splendid painted windows; both 
lltese buildingH stand in the great square, in wliicli markets 
aio held. Gouda numbei*s also among its industrial pro¬ 
ducts tobacco, woollen cloth, cordage, and sail-cloth, but 
its iimnufaeturcH have greatly declined, though it is still 
famous as a cheese market. 

GOUBUOBL, CXtAUDX, the famous Huguenot psalm- 
writer, was burn near Avignon about 1510. Like oil fine 
nniKicIons of the time he soon gravituted towards Rome, 
where he jiruduced splendid musical work, chiefly Catholic 
elmrcji work. In tho strict contrapuntal style of that 
])Kriod. Ho founded oue of the Hrst known schools of music 
there in 1540, and pAlestrina became one of his pupils, 
as did other afterwards celebrated musicians, such as 
Aiiiinueeia, inventor of (he oratorio, &c. In 1556 he went 
to Pari.s, and here at first set tho odes of Horace to music. 
This he followed by a setting of tho psalms of David in 
the Latin Vulgate, which he never fully completed. But 
a metrical paraphrn.sK of the psalms in French, by tho 
Huguenots Olcineiit Marot and Theodore do Beza, ho com- 
jiletely set to four-part vocal harmony in a simple chorale- 
like fashion, and this most interesting luid valuablo work 
w’os printed at Lyons in 15G6. The melodics were always 
in tho tenor part, and were sometimes Goudimers own, 
bometiineB the com;»osition of tho early German reformers. 
Cioiidimcl, though now a Huguenot, was moderate in his 
opinions. Ills psalms even bt^emne popular enough for 
private worship among Roman Catholics, and to require a 
buleiim examination and approval at the hands of the Uni¬ 
versity of tho Sorbonne. When, however, the intrignes of 
Catherine dc Mddicis prevailed, and the Huguenots fell into 
suspicion, Goudiinel, as lending attractiveness to their 
services, became particularly obnoxious. Calvin had also 
recently adopted his psulins at Geneva. The result was 
that at the St Bartholomew massacre at Lyons (simul¬ 
taneous with that at Paris) Goudimel was thrown into tlie 
Rhone by tho Roman Catholics, 24th August, 1672. 

GOUGH, LORp, WiW born 8rd November, 1779, at 
Woodstown, in the county of Limoriek, in Ireland. At 
thirteen years of age he obtained a commission in his 
fathcris Tcgiment of militia, from which he was transferred 
to the lino, his commission in the army dating 7th August, 
1794. * lie had gained a high reputation when, in 1809, 
he was sent to the Peninsula to join the anny under the 
Duke of Wellington, who recommended him for promotion 
to a lieutcnant-eoluiiclcy for his distinguished conduct at 
the battle of Talavera, whore ho was severely wounded. 
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He dlstingnished lilmfielf on several other occasions daring; I 
the war, and at its close returned to England and enjoyed 
a brief respite from military dnUos. In 1880, at the age 
of fifty-one, be attained the rank of field ofilcer; and seven 
years later he proceeded to India in order to take the com¬ 
mand of the Mysore division of the army. Difficulties 
arose at Canton, which led to tho first British war in 
China; and an army of 4500 efiective soldiers was put 
imdcr the command of Gough. On tho conclusion of tiio 
treaty of Nankin in 1842, Gough was created a baronet, 
mid invested with the grand cross of the Bath. In August, 
1848, ho was appointed to tho post of commandcr-in-chief 
in Lidiai The Sikhs had long shown signs of mischief, 
and in 1845 they crossed the Sutlej in vast numbers. 
Gough gave battle to them at Moodkeo and at Firozsbah, 
whore ho carried by assault the intrenched camp of tho 
enemy. This ho followed up by a third victory, that of 
Sobraon, which resulted in the total rout of the Sikhs. 
He was created a peer in 184G. In 184K the Sikh War 
broke out again, when Lord Gongh met and defeated them 
tho fourth time at Ramnuggur, and again at Ohillianwallali; 
but his crowning victory was at Gujerat, where the Sikh 
power was finally broken. He was afterwards created 
Viscount Gough, and received a field-marshal's baton in 
1862. He died 2nd March, 1869. 

GO0'RA is a genns of Bioisoks (Columbidffi). Many 
of tho gonras are exceedingly beautiful. Of these tlio 
Gonrn cwonata and Goura Victoria (or Queen’s pigeon) 
may bo named. Tho head of the latter is surmounted by 
a splendid crest, each feather of which is spread out into 
a spoon-shaped form at the point, where tlie colour is bine, 
edged with white. Goura coronata (the crowned pigeon) 
is the largest living species of its order. It inhabits New 
Guinea and some of the adjacent islandH. It feeds on seeds 
and berries. The nest is placed upon the bruuch of a tree, 
and contains only two eggs, Tho crowned pigeon is from 
28 to 8 U inches in length. The general colour of its plum¬ 
age is a pale bluish-gray, but tlie fcatliers of the back, tl 
scapulars, and lesser wing-covcrls are black at the base 
and purplish-brown at the apex, and the greater wing- 
coverts are also purplish-brown, with a broad white band 
across their middle. The quill fcatliers of tho wings and tail 
are gray. The most striking character presented by the bird 
consists in an elegant and ample crest of delicate decomposed 
plumes with which the head is ndonuMl. This is of the 
same pale bluish-gray colour as the plumage of the head 
and lower parts. 

€K>UKAM'Z (^Osphromenux olfax) is a fish belonging 
to the some family os the climbing pei'ch (Anauas). The 
gourami has been introduced into Bcnnng, Malacca, Mnn- 
ritiuN, and Cayenne, having been originally brought from 
Java, Sumatra, Borneo, and some other islands. It is 
very easily acclimatized, and becomes so tame os to approach 
the hand of tlie feeder, and will riso to files, beetles, an*' 
certmn fiowers. It has also been introduced Into Australia. 
It is highly esteemed for the table. The gonramis an 
ncst-building fishes. Mr. F. Day {Joarn, Liwiean Societij 
XV. 81) gives the following account of their habits at th 
Mauritius“ During the breeding-season they frequent tht 
sides of tanks, where shelter is oiTurded tliem by the grasHei^ 
and weeds growing in the water. For several days they nr> 
very active, passing in and out of their grassy cover, and ii 
some places thickening it by entangling ail trailing shooU 
and forming what is generally considered the spot unde 
which the ova are deposited. They continue to watch thi 
place with tho greatest vigilance, driving away any iiitc 
loping fish; and at the end of a mouth numerous fry up 
pear, over winch the old gonramis keep guard many days. 
The body is compressed: the bead small, termiuating in t 
short snout There arc small fixed teeth in tlin jaws. Tin 
dorsal fin has a moderate number of spines; the anal spinci 
are more numerons. Tlio first ray of the ventral fin ii 


irodneed into a long filament. The gourami attain the 
Ize of a large tnrbot. 

GOXI!&D» a kind of fruit obtmued from various plants 
if the order Oucuubitace.is. In fact the word guard 
but Cucuvhita modified. In cuiiutries having liot 
.ud dry summers the difTercnt kinds of this fruit are held 
n higli estimation, and arc a valuable article of consump- 
ion, acquiring a very largo size, abounding in nutritious 
natter, and being moreover very wholesome. The largest 
the kind called/>orironya«iie by the bVench, which suine- 
Jmes weighs about 2 ewts. Tho best kind of. gourds 
)cloDg to tho genus Oucurbito. BoTTLE-RoimDS, which 
are bitter and dangerously drastic, ore the fruit of Lagen” 
aria vulgaris (tho true gourd of the French), while what 
is called the culocyutli gourd, a powerful purgative, is 
u reality a kind of melon, the CUruUus colocynthis. 

Tho Common or Pumpkin Gourd (jCucurhita Pepo') is a 
globose, oblong or egg-bhajied fruit, varying from tho size 
jf an apple to 7U Hm. in weight. In France it is known as 
courge pvpon or cUrouille, The leaves are h(‘art-shaped, 
with five acute lobes and stalks marked with furrows. It 
Eprows readily, and is used either us a vegetable, or in 
soups, or in tho form of pntnpkiu pie. It has been culti- 
in England sinro 1570. In tlie United States it is 
yown very extensively. Dc Candolle (in “ I/Origiue des 



Wild Gourd {Cacumisprophetarum), 

Plantes Cultiv^es, ” 1883) comes to tho conclusion, fmm 
botanical considerations, that the pumpkin gourd was intro¬ 
duced from America to Europe, and that it is u n.ative of 
Mexico or Texas. A confirmation of this opinion is derived 
from tho fiict that the first figures of tins plant appear in 
Dodoens’ “ Stirpium Ilistorim," 1557, after tlic discovery of 
America. Tho Vegetable Marrow {Cuem-bita ovi/era of 
Linu 0 eus)is considered to he a mere variety of tho common 
gourd, aud since 1815 has taken its i)laco in England in 
ordinary cultivation. 

The Melon Pumpkin or Groat Gourd^Cvcftrhita fnaxima\ 
thepotiron of tho French, is very much tho largest kind, 
sometimes being ever 290 lbs, in weight and 8 feet in cir¬ 
cumference. The fruit is globose, goncrully flattened at 
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top and bottom. Tl)o lobes of the leaves are rounded, the 
Stalin are not fnirowed, and the corolla lobes are curved 
back. It » cultivated largely in the south of Europe and 
the United States. Its native country is doubtful; some 
botanists assign it an American origin, while others, with 
l)e Candollei consider it more probable that this species 
is Indigenous in the Old World and was introduced into 
America. Hooker, in the “ Flora of Tropical Africa, ” says 
that it has been found apparently indigenous^’ on the 
banks uf tlie Niger in Gninea. 

The Squash (Cuevrhita Melopepo) is now placed as a 
variety of Cwsurbita Pepo. It forms a kind of busli; the 
fruit is generally very flat, and varieties are known as 
Elector's Hat, Turk’s Hat, and Fatisson. It is one of tlio 
kcNt of the gourds. 

The Orange Gonrd (^Cucurhita aurantia) is so named 
from the brilliant colour of tho fruit. It sometimes has a 
hitter taste, and is then dangerous from tho colocyntli de¬ 
veloped in it. 

The Musk Gourd {Cucurhita moschata) derives its name 
from the musky smell of tho fruit. Tho plant Is covered 
with downy hairs, the stalk of tiic fruit is tive-angled, and 
the fruit itself is covered more or less with a glaucous 
ctHon’Scencc. The calyx-lobcs often terminate in a leafy- 
like limb. 

Tho Fig-leaved Gourd {CiicnrbUa jiaftdin of Bouchd, 
(hicurbita melanotptrmn of llranii) 1ms only been intro¬ 
duced into gardens sinee 18d0. It lias blackish or brownish 
seeils, and is a perennial. 

The wild gourd of the Bible was supposed to be Cucumitt 
prophetarum. But it is more probable that the word used 
in Jonah infers to tho castor-oil plant; while the poisonous 
wild gourd of 2 Kings (for wliich a diU’orent Hebrew word 
is used) refers probably either to tho colucynth or to tho 
squirting cucumber (Elatkuium). 

GOUT (Lot. a drop), AriJtrHi*y or Podar/ra. It 
may be defined to be an infiammatory affection of the joints, 
arising from some peculiar morbid action in tho system. 
It is mostly an hereditary disease, coming on without any 
evident external cause, generally preceded by disorder of 
the digestive organs, and accompanied by a plethoric state 
of the system. Tim inflammation attacks the smaller 
joints, particularly tho first joint of the great toe, and 
returns at intervals, various joints or parts becoming 
utfected after repeated attacks. 

A paroxysm of gout is generally preceded by some con¬ 
stitutional disturbance, though it may attack a person 
suddenly who is apparently in good health. It is com¬ 
monly ushc^ped in by a disordered state of tho whole system; 
the circulating, tiervous, digestive, and secreting organs 
are all out of order. The pulse is frequent and full; 
there is u feeling of repletion and oppression, drowsiness, 
or restlessness; general lassitude and depression of spirits; 
fialulence; irregulai' appetite; costiveuess; and high- 
coloured urine, wliich deposits lithio acid on cooling. 
Litbic acid is also found to exist in the blood. The local 
affection generally commences suddenly in the middle of 
the night. Tho patient is’awakened nt two or three o’clock 
in the morning with acute pain in tlio ball of tho great 
toe, accompanied with a feeling of heat and stiffness of the 
part; chilliness and fever cumc on, which gradually abate 
as the piun increases; the latter becomes more violent 
every hour, having a burning or gnawing cliaroctcr. This 
generally continues to tho inlddlo of the following night, 
although in slight cases it may remit after a few hours’ 
duration. A gentle perspiration then breaks out, and the 
patient falls asleep. The next morning the toe is shining, 
rod, and swelled; the veins of the foot arc very much dis¬ 
tended, and the joint is exccissivoly tender. Exacerbations, 
becoming less violent each time, recur for several nights, 
and then the attack declines. The joint remains swelled 
and weak for some days, and theio is violent itching, 


followed by desquamation of the cuticle; after which all 
disease ceases, and the patient feels better both in body 
and mind than before the attack. 

It is very common, when persons have had gout for m 
hnigth of time, for various internal organs to become 
diseased. The inflammation may suddenly disappear from 
a joint, and some serious internal affection, as apoplexy or 
gastritis, unexpectedly make its appearance. This is c^led 
retrocedent or displaced gout. Tlie internal afibetions 
which thus arise are often caused by the patient’s impm- 
dcncc, and sometimrs by injudicious treatment, as the 
application of cold to tho inflamed joint. 

Gout is more frequently met with in persons of vigorous 
and robust constitutions than in those of spare habit, and 
is more common in men than in women; this comparative 
immunity of the female sex seems to be owing in a great 
nieiuiure to their more temperate habits of life, though 
many physicians ascribe it rather to the existence of cer¬ 
tain periodical functioual peculiarities of the female sex 
than to any essential dlffenmcti in tho mode of life. Where 
gout occurs ill women it rarely makes its appearance till 
after the age of forty-five. Persons of advanced and 
middle age are more liable to gout than those of early life. 
It does nut commonly appear in males till after the age of 
thirty-five, though where the predisposition Is strong it 
may occur even before puberty. Hereditary predisposition 
is doubtless one of the strongest causes of gout, and where 
(his tendency exists the disease may ti^e place under 
ciruumstanccs wliiuh would not otherwise have power 
to produce it. Hence persons who are conscious of on 
hereditary taint should guard with particular care against 
tho causes which excite gouty action. Slight oanses will 
bring on an atta<;k of gout in those who are liable to it 
It has also been found that whore the hereditary tendency 
hue been counteracted by an abstemious and careful mode 
of living it has reappeared in the second generation when 
such precautions have been neglected, with all its original 
intensity. Hence tlie grandchildren of gouty subjects, as 
well as those who are direct descendants, are called upon 
to take especial care of their mode of living. 

With regard to the treatment of gout it is desirable dar> 
ing ail attack that tho patient sliould be kept iu a warm 
room, and should remain as quiet as possible. The limb 
afi'ected should be wrapped in flannel and kept in a hori¬ 
zontal position, on no account being allowed to hang down 
or support its own weight. When the pain is considerablo 
the local application of warm fomentations will bo found 
useful. I'heHe may consist only of water, or water to 
which a little of the tinctures of opium or belladonna has 
been added. Poppy fomentations also are often very service¬ 
able. Otlier local applications are the belladonna liniment, 
tincture of aconite, and contractile collodion mixed with a 
little tincture of iodine. The latter are painted over the 
inflamed joint, and often give speedy relief from the severity 
of tho pain. The diet of tho patient must be made as low 
as is compatible with his condition; but while all rich food 
must be avoided, such articles as milk, barley water, toast 
and water, arrow-root, tapioca, sago, biseuitt, and toasted 
bread may be taken without restriction. Where patients 
are advanced in life, or arc sufiering from prolonged and 
repeated attacks, more nourishing articles of diet may be 
required; but care must bo taken that tb^ are such as 
are light and easy of digestion. In almost eveiy case all 
alcoholic stimulants should be interdicted during an attack, 
and where, owing to previous habits or present condition, 
it may be necessary to use it, the quantity should be strictly 
regulated, well diluted, and taken only with the food. 

With regard to roe^cines, there is one drug which has 
long held the first place in tho treatment of gout^^z., 
colchicum—and this certainly is the best internal remedy 
both for acute and chronic gout. Its action on the system 
seems scarcely to bo understood at present, but experience 
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has shown that tha effect of this drug upon gout is almost 
as niariced as that of quinine upon ague. It must 1»e 
administered with care, for it does not suit all cases; but 
where it can be taken it will quick!/ relieve the inflamma¬ 
tion and shorten the paroz/sms of pain. It may eitbor be 
administered in one full dose, say a drachm of colchicnm 
wine In a little water; In drop doses taken every twenty 
minutes, half hour, or hourly; or in doses of from ten to 
twenty mininis every four or six hours. The bowels must 
be kept in free octioo, saline purgatives being the best for 
(bis purpose. 

It must always be remembered after tlie first attack of 
gout that unless great care bo taken it will bo surely f<il- 
lowed by others, and that tliese will have a tendency to 
recur at ever shortening intervals until chronic gout be 
ostablisbcd, and life both embittered and shortened. If, 
however, due care is taken, and au abstcmIouK and active 
mode of life is persisted in, the disease may bo tliurongbly 
eradicated from the system and will never return. Strict 
temperance iu eating and drinking, regular exercise in tlic 
0 }H‘n air, the avoidance of too severe mental application, 
and attention to the general health, while excellent rnles 
for all persons are enforced by special penalties upon such 
os are liable to gout. 

The irregular forms of gout attacking the internal organs 
mast be treated according to their (character, and cull for 
the best professional advice that can be obtained. During 
lute years Htbia has been used with grtuit success for the 
removal of tlio chalky deposits left in the joints after 
repeated attacks of gout. A solntion of this salt applied 
by means of lint or rag to the part affected, tliniigli tedious 
in application, htts often served to restore a useful degree 
of motion to previously stiff and useless joints. 

OOVSSKNfitSiNT is a word used iu more than one 
sense. (1) It denotes the aci of ffovernitiffy as when we 
epcak of the business of government; (2) the irlto 

govern are called the government, as when wo speak of 
the French government, Russian government, &c.; (ii) thu 
word goveminent is used for the phrase Jorn of t/ttvera^ 
mentt as when we speak of a inuitarchieul, arlstucratie, or 
republican government; or of tho English or French govern¬ 
ment, meaning the English or French form of goveriuueut, 
or the English or French constitution. 

The science of government, in the first of the three 
senses, is more commonly called the science of legislation. 
So the art which fiows from this science, or tlic art of 
govenfing, is called the art of legislation. In the present 
article we shall concern ourselves exclusively with that 
sense of the word govcimment in whieh it stands for t)io 
phrase *‘form of government,” confining ourselves to an 
enumeration of tho varioas forms of government. 

1. A government consists either of one person or of 
more than one. When it consists of one person only, tho 
appropriate name for the form of governineut w'ouhl be 
monarchy. But this namo is genernlly, in common speech, 
bestowed on a particular class of governments of inoro than 
one person; while a government of one only is called |}y 
the names of autocracy, ahnolute monarchy, denpoiism, and 
ty^'anny. The essenco of this form of government is the 
complete dependence of tho governed on tho will of ono 
person, which is well expressed by tiie true original mean¬ 
ing of the terms despotism and tyranny; and the sense 
of disapprobation which now bungs about these terms is 
to bo traced to the arbitrary conduct of the generality of 
despots or tyrants. 

2. A government of more than one may consibt of n 
body, all of wboso members are appointed in the same way, 
or it may bo mixed, comimuud, or consist of hetcregmeous 
parts. When tho members <>f the cue gurcniing budy, if 
nercditaiy, are a decided niiuurity of tiio state, or if, de¬ 
riving their powers from without their own body, they 
80 derive them from a portion of the state which is yet. a 


decided minority, the government is called by the names 
arUtocraey and oligarchy, Tho latter term is used Hrhere 
tho minority is very small, and the term aristocracy where 
it is not; aristocracy, and not oligarchy, should also be 
always employed where tho members of tlie governing body 
derive their powers from withont, or where tho body is 
elective. Further, usually the term aristocracy denotes an 
aristocracy by birth, t})at is, a government by nobles (the 
word means “government by the best”), whereas tho term 
oligarchy has no such necessary meaning. Au oligarchy, 
as Venice, may l>e aristocratic iu tho senso of “ nobly born,” 
hut usually it contains some men of low station, who from 
fortuitous ciivuinKtances have won the power of the sword 
or of the purse, and cannot be disregarded In tho straggle 
for power. 

8. When, on the other bund, the members of the onn 
governing body either tljcmselvus constitntc, or derive 
their powers from, a portion of the state which is a decided 
majority, the government is c{dled a democracy, 

Tliese tliH'o forms of government—namely, absolute 
monoi'chy or despotism, aristocracy or oligarchy, and 
demcKTacy—arc commonly called (as being governments of 
one person, or of ono boinogeneons body) pure forms of 
government, iu contradistiiiclioii to tlie mixed forms w’hicli 
yet remain to be ineiitiumMi. Tlic division of forms of 
government iiili pure niul mixed is a complete division, 
whieh the common division into monarchy, aristocracy, and 
denmcracy is not. 

4. A mixed form of government is one compounded of 
the whole or of any two of tho three oletnents which cxNt 
separately in the three pure foims of government, and also 
of individuals or bodies deriving tlieir powers from dlll'er- 
ont jiortions of the slate, even though each of these differ¬ 
ent ]iuvtiouH Im* a d<'eiil(‘d majority of (he state. It is not 
necessary to enumerate all the mixed forms of government 
whieh arise from all the possible combinations. Those 
with whieli we are familiar may be divided into two 
classes, according as an beroditaiy chief does or does not 
enter into tlieir composition. 

Governments wbicli contain an beredit.ary chief unitc‘d 
eilher with an aristocratic and a di’inucrntic body, or witli 
either by itself, aro generally culled mouurchicit, or mure 
eorreelly speaking, limltetl muiiareliies, to distinguish them 
from the govemmeuts of one only, to wbicli, as we bavo 
said, (lie name incnaiehy more nppiojiriately belongs, but 
to winch, without the epithet almdute being prelixou, it is 
seldom or never ajqdied. 

As regards tho governments of which an hereditary chief 
forms no part, W'o may ubsciTe that tlie combinations of 
nn fdeclivc chief witii one or more democratic hcnlius arc 
the only unions which possess any interest; if Indeed, 
judging from the past, Wi* may not also say tliat they are 
the only ones which are practicable. And having premised 
this, wt* may say that the governments into tho composi¬ 
tion of which an hereditary chief does not emter aro gener¬ 
ally called repuhUc.tf or reprencHtative governments, or 
again pure represeutafire gorer/wienfs, to distinguish 
tiicse from tlie forma of g(*veriiment in which a democratic 
liody is united cither with an hereditary chief and aristo¬ 
cratic body togetlicr, or uitli cither of those by itself. 

GOVERNOR BALLS, HU ingenious combination of 
the princi]des of the pendulum and the tendency to fly ojl* 
at a tangent (by the pcrsjsli*m‘y of motion in tho struigiit 
line) whenever whirling motion is imparted from a centre, 
a tendency usually most inaptly named “ the centrifugal 
force.” 'J'hu following diagram gives a good notion of the 
operation of such a conical pi-iidtilum us governor to a 
steam engine. It is easy to sec the action of tho balls a 
and n upon llic sliding rollar Jit ii. Tims tbc centrifugal 
fiwcc being inversely as tbc s«juan» of the time of revolu¬ 
tion, if the motion be accelerated, the balls, when the axis 
u is rnpldiy wbirliiig round by the action of a pinion at 
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the point c, will diverge and shorten their pcrpendicnlar 
distance helow the centre c, and consequently pull down 
the collar if, with which they communicate through the 
rods A l», D ir, and « e, e it» thereby shortening the dia¬ 
gonal If c of the parallelogram i) ic. The collar ii acts upon 
the end of the lover communicating with the throttle valve 
of tlic stcam-cngino in various ways, and by various com¬ 
binations of Jinks. As ii is displaced the throttle valve is 



wholly or partly closed, ns the ease may be, and the sloam 
wholly or partly cut off. The governor halln therefore 
rcgulabt the pace of the engine, for directly it begins to go 
faster than the pace they are set for the motive power is 
withdrawn by tbeir means, but as soon us the pace falls 
Huffidcnlly to allow them to drop, ii rises and the throttle 
valve opens again, and power is again supplitHl. 

GOWS&a JOHN (“ the moral Gower '*), an early 
English writer, was born in the first half of the fourteenth 
century. Whether he was older or younger thafi Chaucer 
18 doubtful; certaui it is that they wore friends, probably 
from their college days, and Gower outlived Chaucer by 
eight years. Gower studied the law, and it has been said 
that be was for some time chief-justice of the common 
}>leas; but the assertion wants proof. He was of a good 
Kentish family, and was attached to the Duke of Gloucester, 
uncle of Richard II. Like Chaucer he took port in cen¬ 
suring the vices of the ecclesiastics of the time. 

Goweris works are:—(1) “Speculum Meditantss,** a 
collection in French verse of precepts and examples of 
cliostity; (2) “Vox Ghunantis,” a I^atin poem in seven 
lKX)kB on tlio insurrection of Wat Tyler under Richard 
II., his best work; (8) “Confessin Amaiitis,” which is 
written for the most part in English octave verse, with 
interspersed Latin elegiacs and Latin prose tables of con¬ 
tents, written at the express desire of Richard XL in 1898. 
This poem shows a desire on Gower’s part to conform to 
the taste for English poetry wliich Chaucer had awakened 
among his countrymen. To compare the two men as poets, 
os is BO often done, is absurd. Chaucer is one of the very 
greatest of poets; Gower is, in truth, hardly a poet at all, 
but rather a moral philo 60 }dier writing in the forms of 
poetry and fiction. When Richard turned tyrant Gower 
threw up his court-living and retired to St. Mary Overy, 
where he wrote a history of the king's reign, “The Tri¬ 
partite Chronicle,^ dividing it into throe periods, and 
telling his tale of ruin very accurately and fairly. Gower 
became blind in his later years. He died in 1402, and 
was buried in St. Saviour’s, Southwark, to which churrii he 
was a benefactor, and where a very beautiful monument 
was erected to him, and now remains in fine preservation. 

oozo or GOZ'ZOi a small island in the Mediterranean, 
included in the Maltose group. It is 4 miles north-west 


of and separated from Malta by a strait, in which are the 
islets of Comiiio and Gominotto. It is about 9 milea 
long and nearly 4 miles broad. The coast is girded by 
rocks that afford very few openings for landing, though it 
has two fair harbours; the centre rises into several heights, 
the most remarkable of which is crowned by the fort of 
Rabetto, Although the surface is veiy rocky and the soil 
thin, yet it produces good crops; much cotton in particu¬ 
lar is raised, and the spinning and culture of this plant 
give employment to the natives; fish is abundant. The 
island, formerly belonging to the Knights of St John, has 
followed the fortunes of Malta, and is now British. Of 
antiquarian interest arc a Cyclopean bmldiug known os 
the Giant’s Tower, and numorons Roman remains. 

GOZ'ZOLZ, BENOZZO, a celebrated old Italian 
painter, born at Florence in 1420. He was the pupil of 
Fra Angeliu da Ficsolc, whose works he studiously imitated. 
Many of Gozzoll's frescos still exist in a tolerable state of 
preservation. Those iu the Campo Santo at Fisa are con¬ 
sidered the best. TiiO National Gallery possesses iwo good 
easel pictures of tins master. Gozzoli died In 1478. 

GRAAL or GRAIL, THE HOLY, or SAH 
GREAL, is the name given in Christian mytli to the 
shallow bowl or dish supposed to have been used by 
Christ at the Last Supper, and afterwards to have been 
employed by Joseph of Aiiinathea to catch the drops of 
blood that came from the wounds of the Saviour os he 
was removed from the cross. Connected thus with sacra¬ 
mental symbolism, the name is thought to have sprung 
from u corruption of the Ijitin ffraduaU^ applied to tlie 
sentences read by the Rondsh priest at the celebration of 
tlic cucharist as he crosses from the epistle to the gospel 
side of the ollar. A mure likely etymology is the popular 
one from $avif real (the true blood), by the agglutination 
of the g to the second word. But the name is truly sail 
graaU the holy graal, nnd the latter word comes from 
vraiella^ a diminutive of a'tiler, a bowl; which in Low 
Latin became gradaU^ wlicncc the Old French word graal^ 
dish. The legend narrates that tlie chalice, having been 
given Info the charge of Joseph, and having kept him from 
pain and hunger in his prison for forty-two years, was 
brought by him to Britaiu after his release. The son of 
Joseph, a bishop, instituted the order of the Round Table. 
The knights sat rouud, the invisible graal believed to be in 
Ihclr midst, and one seat was left empty, the “siege peril¬ 
ous,” wherein if any impure man sat the earth straight¬ 
way swallowed him up. The knights quickly fell from 
])crfoct virtuti and the graal at unco disappeared. The 
“ quest of tlio graal” was therefore a high emprise, and the 
stainless Sir Galahad, of all King Arthur's lights, alone 
succeeded in it. But though he saw it his comrades saw 
it not. The tale became Interwoven with Arthurian lore in 
the twelfth century, it is supposed by the means of Walter 
Map. The use made of this legend by Tennyson in his 
“Idyls of the King’’will be familiar to most readers. The 
added legend of Farzival or Farsifal (Sir Perdvale) is due 
to the German pf)et Wolfram von Escheubach (late twelfth 
century), and this has been made the subject of a veiy 
beautiful mystical ojtera-droma by Bichard Wagner In our 
own days. Modiasva) tradition reported the giw to be a 
cup made of one large emerald, dropped from the crown of 
the falling Satan. In the Catlicdral of San Lorenzo at 
Genoa is shown a so-called $an gradly a hexagonal dish of 
greenish glass, which those of strong imagination may con¬ 
sider to bo of emerald. 

GRAC'CHCS, TIBERTUB, born B.c. 168, was the 
son of Tiberius Sempronius Gracchus, who was twice con¬ 
sul, and of Cornelia, daughter of Sdpio Africanus. Tiberius 
Gi'acchns the Elder died while his sons were young; but 
Cornelia devoted herself to the education of her children 
with the most tender anxiety. Tiberius served his first 
campaign in Africa under his uncle Sciplo, and afterwards 
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M quaBBtor under Mancinos in the Kuinantine War. His 
name, which the Homantiues respected from romcinbering 
his father's Tirtaes, is said to hare procured the terms 
under which Mancinus obtained safety for bis army; but 
tho senate was so much displeased at the unfavourable 
nature of the terms, that they resolved on giving np all the 
principal officers to the Humantiiies, It was. however, 
ultimately decided to send Mancinus as the real criminal, 
and to spore the other officers for thu sake of Gracchus. 
This treatment roused Graedms against the senate, and 
made him the friend of Gie poor, and three years after' 
wards he began his short career as a politick agitator. Ho 
was eleeted tribune of the plobs, b.c. 183. 

The long wars in which tlio Romans had been engaged 
led to the introduction of an enonnous number of slaves 
into Italy, who tilled tho large estates of the rich to tho 
exclusion of tlie regular labourers, once free possessors of 
the soil: and Italy presented tho scene of a count ly whose 
only cultivators were foreign slaves, and which was pos* 
sessed by a sroali and tyrannous oligarchy. These causes, 
acting on a disposition at once ambitious and liumane, and 
aided by the suggestions of his mother, and by the general 
voice of tlie people expressed iu placards and memorials 
addressed to him as to their preserver and cJiompion, 
combined in inducing Tiberius Gracchus to attempt tho 
revival of the Licinian Rogations. Ho apjs^urs to have had 
iu view the employment of freemen in preference to slaves, 
and the equitable divimon of the public land. Three com- 
missiunors were to be appointed to superintend the work- 
ing of the new law which Gracchus proposed. Crowds 
arrived from all parts of the country to support him, and 
there appeared no doubt whicli way the matter would go 
wlien left to the tribes. Tlie^istocracy, by securing the 
veto of M. Octavius, one of the tribunes, quashed tlie pro¬ 
ceedings whenever the law was brought ou, which violent 
mode of opposition led Gracchus to exercise his own veto 
ns a tribune on other questions during his memorable yiMir 
of office, and throw the government into complete heljdess- 
iicss by stopping all tho business of country. 

. Tims far the contest bad been lawful, but at tins junc¬ 
ture Gracchus, by a vote of the tribes, ejected Octavius 
fjom the tribunesbip. The Agrarian law was passed, and 
Graedms himself, his bixither Caius, and his father-in-law 
Appius Claudios, were appointed tho commissioners. All 
state lands not let on lease were resumed, subjcMst to com¬ 
pensation for improvements and to a gift to the late 
occupying nobleman of 600 acres for himself and 250 for 
each of bis sons—a sufficiently handsome settlement of a 
wholesale spoliation, one would have thought, because these 
men had absolutely paid nothing whatever for the lands 
they held. On tho other hand they and their families had 
enjoyed possession for so long tliat they looked upon the 
land as their own. While things were in this state, 
Attains, king of Pergamos, bequosthed his kingdom and 
property to ^e Roman people; and Gracchus proposed to 
divide the treasure among tho recipients of land under 
the new law, to enable them to stock their fanns. This 
brought matters to a greater pitcli of distrust tlian ever. 
Qracchus was accused by one senator of aspiring to 
tyranny, and by another of having violated the sanctity of 
the tribune's office in deposing Octavius. At this juncture 
Gracchmi seems to have Ambled for tliat popularity 
wldch alone preserved him from impeachment, and, lest 
it should fail, endeavoured to secure his own re-election to 
the office of Mbnne. Tho other party had demurred as to 
a man's eligilnlity to tho office two years in succession, 
and on the day of election this point ocenpied tho assembly 
till nightfall. Next morning, accompanied by a crowd of 
partisans, he went to the Capitol, and, on bearing that tho 
senate had determined to oppose him by force, armed his 
followers with staves. At this juncture Scipio Kosica, 
having in rain called on the consul to take measures for 


the safety of the state, issued from the Temple of Faitii, 
whore tlie senate had assembled, followed by tho yholo 
nobility of Romo, put tho mob to llight, seized their 
weapons, and attacked all who fell in their way. About 
800 fell, and among the slain was Graedms, u.c. 188. 

OBAC'CHUS, CAXUS, was nine years younger than 
Tiberins, and at his death was left with Appius Claudius 
os commissioner for cariying out tho Agrarian law; but 
Cains refrumod from taking any part iu public afTairs for 
more than ten years after that oveuL During this time 
the provisions of his brother's law were being curried out 
by Carbo and Flaccns; but he docs not seem to have 
l>cgun his career as an independent political leader until 
the year 123 it.c., when, on Ills return from Sardinia, 
where he had beuu fur two years, he was elected tribune^ 
of the plobs. He now proposed various measures, one of 
which was a poor-law, by which a monthly distribution of 
com was made to the people at an almost nominal price. 
A large number of needy citizens w*as thus attracted to- 
the capital, and formed a permanent working majority at 
elections. 

Gracchus now possessed unlimited power with the popu- 
hic(‘, and at tho end of the year he wius again chosen* 
His second tribunesbip was mostly employed iu passing 
law's reducing the power of the senate, and in a series of 
bold propositions respecting colonies, in which matter the 
ai'istocrntical agent, Livius Drusus, outbid him, and, hav¬ 
ing won the conlideiicc of the people by his apparent 
disinterestedness, ventured (being himseU a tribune) to 
interpost; his veto on one of Gracchus' measures. The 
ap])ointnicnt of Gracchus to tho office of commissioner for 
planting a colony at Carthage took him aw'ay from Rome, 
and soon aftiT Jiis return a proposal was made to repeal 
the law which he had heou engaged in carrying out. He 
was now a private man, os his second tribunesbip had 
expired, but os such lie opposed tho proposal, and united 
witli Flaccus, one of the commissioners of tho Agrarian 
law. Ills partisans collected at the Capitol on the day of 
deliberation, the nobles also assembled with a large force, 
and by their conduct broke up the assembly. I'ho senate 
gave the consul, Opimius, full powers to maintain order. 
Ho collected soldiers and summoned Gracchns and Fluccus 
to answer for their conduct. They retired to tho Aven- 
tiDc, but w’lth very few fullow'crs; apparently Gracchus did 
not care to struggle for life. In tlie morning tho senatorial 
forces attacked and massacred tho small body on tlie Avon- 
tine; and Gracchus, moviug aside into a grove with one 
slave, ran upon his sword, and the slave killed himself also. 
There seems no doubt that Gracchns had determined to cure 
the evils of tho state by personal government of some sort. 
Ills many measures, which space prevents our enumerating, 
taken all togetlicr ^rm a weighty madiinery for exalting 
the power of the pco^de's minister and depressing the 
senators and knight^ Probably, bad the people remained 
true to him. Coins Gracchus and not Julius C«sar would 
have been the first Roman emperor. He perished when 
about thirty-tlin’c years of age, b.c. 121. 

GIUkClS» a title assumed by Henry IV. of England on 
bis accession iu 1899. The word excellent” was prefixed 
to that of grace” by Henry VI. in 1425, and this title 
was retained till 1603, when majesty” only w'as nsod by 
James L An archbishop or duke iu the United Kingdom 
is addressed as Your Grace.” 

O&ACB is a term frequently used both in the Old and 
New Testaments. In the former its general meaning is 
** favour.'* In the New Testament ft has a greater variety 
of meaning, and it implies—(1) the free and eternal love of 
God, which is the source of all goinl in the universe; (2) the 
love of God as displayed in the salvation of man from sin; 
(8) tlie influence of the ever-present spirit of God upon 
tho souls of all who seek him; (4) tlie condition of Gie soul 
brought about by this influence; it is used (5) to designate 
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the CliriHtmn virtues; and (C) as another term for the 
doctiipes of the gospel, ** the word of his grace.'* This 
is by no means an exbanstive list, for one indostrions 
commentator has enumerated fifteen difToreot uses of the 
term in scriptnre, but in most places the meaning is fixed 
Olid sufficiently indicated by the context. In theology tlio 
Calvinists have distinguished between ** common" and 
**special** grace, and a similar distinction has l>ccn ac¬ 
cepted in much of the leaching of other schools. Tiio 
general love of God to his creatures, and such divine 
InHuences as operate beneficially upon moral character, ore 
termed **common;’* but it is believed that certain persons 
are elected fur salvation from sin, and to these ** special ” 
graco is accorded, by means of which tlicy are justified 
and sanctified. Like many other terms used in theology 
this has been the subject of prolonged and fierce contro¬ 
versies, and the nature of “imputed,** “efficacious,” and 
“Irresistible” grace lias been discussed in treatises of 
considerable length and elaboration. Such distinctions, 
however, liavo now ehiefly but an lasturical valno, and 
modern preachers and writers are content for tho most 
part to use tho term ns generally signifying tho love of 
God towards man, and more especially llie display of that 
love in tho pardon and restoration of all those \G)o truly 
BtK'k liiin in repentance and faith. 

GRACE, DAVS OF. Wlien a bill of exclmngc 
became due it was formerly usual to grant wliat are tenued 
days of grace, that is a short periotl allowed to the drawee 
for providing the requisiie cash. Origin.ally a giatuitous 
favour (lienco the name), it has been rendered by custom a 
legal right. The law of the place wlieic the bill is payable 
pjvems the allowance or non-ailowance of days of grace. 
The number of dn 3 's of grace allowed vniies considerably 
in the different coiiutnes of Knrope, but in Great llritaiii 
and Ireland three days arc allowed on all bills pa^'uble at 
A certain time after dale. If the third day of giaco he a 
Sunday, Good Friday, or other holy day, the bill becomes 
duo tho day before; if it he n bank lioliday ll is duo the 
next day. Hills of exchange payable on demand or ut 
sight are immediately payable on presentment, and by the 
Act of 1871 days of grace in respect to these were 
abolished. 

GRACE-MOTE, in mubleal composition, any little 
note added ns an ornament or tlourish, according to the 
taste of the composer or performer.—Grace* is n term 
applied for those embcdlishmcnts ineidcntully introdue(d bv 
a performer to give fuller effect to a general composition. 

GRACES, THE (Gr, C//on7e*, I,at. GratUf\ in 
ancient mythology, are represented ns threo young and 
handsome sisters, the attendants of Venus. Their names 
wero Afftaia (the brilliant), Evphroaynt (th(5 blooming), 
and Thnlia (the merry). They were originally repre¬ 
sented as clothed, hut in later limes tho sculptors made 
them entirely naked. They were invoked to preside 
at the festive board, at nuptials, at births, &e. Their 
images were mnltipl'' 1 in sculptnves and paintings, and 
votive inncriplior.s w«.ie affixed to them, (.troujjs of the 
three Graces ht^vo been found, fonning ono of the most 
plea&ing representations of ancient art; and modern sculp¬ 
tors, Canova among tho rest, have rivalled the ancients in 
reproducing tlm same subject. Athens nnd Sparta wor¬ 
shipped a pair of Graces, Athens eulling them Auxo and 
Hegemone, Sparta Kleta and I’haeima (that is, clash nnd 
very military graces, indeed, as suited Sparta’s 
rugged tosteX Homer speakH of whole crowds of chariies^ 
tho yonngoat and loveliest being rasitlio.i. Another one is 
Aglaia, companion of Hephaistos, tho artist-god; and as 
Homer also gives Aphrodite to Hephaistos, it would almost 
seem that Beauty and Grace w'cre meant to be ayiionyinouH. 
Sometimes the Graces are called daughters of Dionysos and 
Aphrodite, but their generally received paternity is lif Zeus, 
by a daughter of Ocean. 


ORAD'UAXi (Lat. gradui)^ a part of tho Roman 
Catholic High Maas, originally sung from the steps of the 
altar (or the Ambo), whence its name. It is a veiy short 
phrase, usually from tho Psalms, and oeenrs between the 
Kpistio and tJie Gospel. Special graduals are ^ven for 
each day of the year. In tho bonds of the great composers 
the short gradual becomes a movement of beauty and power, 
in the style of tho anthem or motet, to which indeed it 
properly belongs wlicn treated in this elaborate manner. 
The Alleluia, except In liCnt, &c., always follows the 
gradual in the mass. 

The Roman gradual is A collection of church plnin- 
song mubic, containing not only the graduals properly so 
called, but nil Ihu plum-song melodies for (be whole year 
for high mass. Of course there wero as many graduals 
ns there wero centres of worship. The Roman gradual 
was paitly armngfd by Palestrina from 1676 onward, 
by command of Gregory Xlll., and has superseded all 
others. The editio princeps is the Medicean copy, printed 
by Paul V., at lioiiie, in 1G14. The current modern 
antliorllutive text (these antique copies being now, of 
cour.se, very rjirc) is the fine w'ork produced by express 
.aiithonty of Pius IX., by Pustut, at Katlsbon, in 1871. 
'J'lie main parts of the padu.^! are the music for each 
separate day for the Introit, Gradual, Alleluia, Versus, 
Tract, Sequence, Offertory, and Communion, which vary; 
and the Ordinary of tho Mass, with the Asperges, Kyrio, 
Gloria, Credo, Sanctus, Hencdictus, and Agnus Dei, which 
do not vary. Ollier responses nsnally sung arc also added, 
as well as special music for certain days, i^c. The music 
is always printed in “ Gregorian notation.” 

GRADUATION is tho inune commonly applied to the 
.art of dividing matlicmalicalaud astronomical instrunnuits. 

Graduation, or as tlio WOTkmeu more generally style it, 
dividing^ is performed in two ways, by making a copy of a 
M’stem of divisions already existing, or by original divid¬ 
ing. 11'.o straight scab's and rules which are in common 
use are divided thuK:*~>The original pattern, and tho scale 
on which the copy is to lie laid, are placed sido by side, a 
Ktraight-cdgc, witii a shoulder at right angles, like a car¬ 
penter's square, is made to slide along tho original, stopping 
at each division, when a corresponding stroke is cut by tho 
dividing knife on tbu cupy. With euro and practice this 
method udmits of eonsideruble mH'.uracy. By making the 
straigbt-edge turn on the centre of a divided circle, tho 
divisions of that circle may he copied upon any concentric 
circle. Common protractors arc thus divided, and scales 
upon circular limbs. The original circle, which may 
have Bcvcrid orders of divisions for different purposes, is 
called a dividing plair. 

Small theodolites and ordinary ciiTulur mstrnments must 
have been thus divided, though Uie errors were of course 
largii previous to tho invention by Rumsden of his dividing 
engine. The general principle of Kam8den*B dividing 
machines may perhaps bo understood by the following 
description:—A horizontal circle of 4 feet diameter toms 
upon a vertical axis; tho outer edge is ratcLed, or notched, 
by an endless screw, one revolution of which carries the 
circle round 10'; the pressure of the foot upon a treadle 
tnrns the screw forward, and there is a scries of veiy in¬ 
genious eontrivanecB which enable the divider to turn tho 
screw through any portion of its revolution at each descent 
of tho treadle, and which restore the position of the parts 
when Iho foot is taken off, w'ithout allowing any return 
motion to the screw. Tho circle to he divided is fixed 
'jpon the dividing engine, and made concentric with it, and 
a division cut after each pressure of the foot. Tho Board 
of Longitude gave Itamsdcn a reward of £800 for tho 
invention of Ids machine, and £815 for the machine it¬ 
self, leaving it, during pleasure, in his possession, on con¬ 
dition that he would divide sextants at 6*. and octants 
at 0#. each for other mathomatioal instrument makers. 
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Machines of a similar kiudi with alterations and improve¬ 
ments, have since been constructed by John Tronghton, 
Edward Trongbton, and others, and these are still employed 
in all instruments which are not large enough, or not 
cufRciently Taluable, to require original dividing. 

ORA'BUS* the contraction for Gradm ad Parnasnum 
^stairway to Parnassus). ParnasBus ia tbo mountain 
range overhanging Delphi, and was the seat sacred to the 
Celtics of poetry and song, as Mount Olympus was for 
the gods in general. A gradus is therefore a system of 
gi*adual training in these oi’ls. 

In music the title is almost absorbed by the celebrated 
‘‘Method of the Pianoforte” written by Clementi (1817), 
contunlng 100 progrossivo studies airauged in two books, 
and to this day ti)e basis of a sound style. Another, 
and in Its time equally valuable, musical Oradw ad Par- 
naatun is the mannal of counterpoint bearing tliai title by 
Fax (17*2r*). 

In tho art of verse-writing in tlie elaK.sIc.il tongues a 
dictionary of prosody is necessary, and this is also called 
a Gradus ad Parnassunu Botli Greek and Lsitiii are well 
supplied with such poetical lexicons. Tim aim of a elassical 
gradus is to collect the proper poetical vocabulary, exclud¬ 
ing mere dictionary words not found in the best poets, to 
mark each word with the correct quantity of its syllables, 
and to give to all important words a short cullec^tioii of 
synonyms, though this latter fully can'ied out is the ofliec 
of a Thesaurus^ To theflo a few quotatioim are added to 
show how tho word tits into the lines of the poet quoted 
from. Some works even assist tlie young poet by providing 
him with fit cpithetR to his nouns, as if c»nc suggested “ the 
dashing annoui*,” “the purling brmik,” &c. The ancient 
verBlficiitlon depended iu)tu}ion accent but ujion quantity; 
syllables are either short or luffg, and every species of metro 
lias its fixed concatenation of short and long syllables. 
For instance, a hexauiuter is a verse of six (//ex) feet, and 
each foot is either a spmidfa (two long byllahles) or u dactyl 
^onu long and two sliort), tlio varjung succession of spondees 
and dactyls being regulated by a dctlned though elastic law. 
Armed with a gradus tho student constructs his line of 
words of the appropriate poetical” diction and of the 
proper quantity. If he finds his line will not “ sciin ” (i,c. 
cannot be read smoothly in a qnaulitativu siiig-sung), he 
must insert fresh words of the same meaning hut of 
correct quantity, instead of those whoso syllables disturb 
the bciinning. Tlio work somewhat resembles a Chinese 
puzzle, to speak Irreverently, and instead of the* .scholars at 
cur great schools Bpending ten years learning to mako 
bad Latin verses,” as was up till a few years back iuvari- 
nbly the case, tliey now usually devote their energies to 
aoinething more useful. 

QRAX'JE* THB (6r. f7ra/a/, gray sisters), the sisters 
of the more famous Goiinoxa of Greek mytliology, wem 
three daughters of Fliorkys and Keto. Tbcir names were 
Dcino (alarm), PephredO (dread), and EuyO (horror). In 
order to protect the Gurgons tlieir homo was at the only 
^ipproach to tlieir dwelling, and they were charged to 
secrecy. Hero in perpetual mist they lived, very ohl, 
withered, deformed, and decrepit, having but one eye and 
one tooth between them, wliich tlioy passed from hand 
to hand as they wore required, rerseus stole their eye 
and their tooth, and refused to give them hack till they 
hod indicated to him tlie way to the dwelling of tho 
Gorgons and to tlie nymphs who held the magic appliances 
ho needed for his coutost with the latter. No doubt the 
legend of the terrible Gray Women arose from the dread 
with which the slow ci'ceping mists were regarded, so often 
fatal to tlie mariner among the rockhoniid isles of Greece. 

GRAFVX'TZ (literally scratchings or scribbles) is tlie 
Italian name for a peculiar class of ancient inscriptions, 
ficratchod centuries ago by hoys, common soldiers, &c., wltli 
•uy rough tool to hand to servo as a stylus or writing point, 
VOI.. VL 


upon the walls of Roman houses. In all the best ruins of 
the empire bucIi graffiti are found fre(]uenlly mixe^ widi 
rudely executed sketches. In Pompeii at the time of tlie 
eruption which buried it an election was going on, and it is 
pitifully amusing now to hpo on the walls the scrawls from 
PhilippuH or another, who “hcRoochcH you to create M. Hoi- 
couius PriKcuB duumvir of juRtice; ” olscwiicro “ Cneius Hcl- 
vius is worthy of the honour of tho duumvirate,” or “ Pansa 
is moot worthy for dnumvh'.” Several others are named also. 
In the taverns of Pompeii are amuBing pieces of personal 
chaff among the frequenters. A most interesting branch of 
this curious study is that of the gi'affHi of the catacombs; 
pious scribblingN on tiio wall, so fragile and yet so long 
enduring, preserving through the Rg(*8 incmories of tho 
dead “who died in tho Lord,” only too often amid ilie 
pangs of martyrdom, hut the most precious of all graffiti 
is one in tlie Colle.gin Hovinno collection of Kircher found 
ill the guard-room of tho Palatine, and being in fact tlie 
jeer of one of the pagan imperial legionaries some sixteen 
centuries ago Against the faith of his fellow-soldiers who 
worshipped tin* Crucified One. He has insultingly put an 
Abs's head upon the figure on the cross. Beneath is tlio 
Bcntcnco in the fashionable Greek which aristocratic Rome 
nflected, Alexamenos scdtete theon^ Alexumnnns worships 
his god—inlsspidt and ungrammatical, and doubly precious 
for those very reasons. It was discovered by Gorueci in 
l85f). Many of tho Pompeian inscriptionH arc in tho 
ancient Osean tongue, which had lingered among the 
common folk as a rustic dialect. These graffiti indeed 
give us inueli of our knowledge of Oscun. * 

GiiAKriTi) is also the name of a very fine method of 
linear wall di'coration used during tho RennisKance, and 
nenv successfully revived. A coaling of pitch being given 
to the wall, for instance, this Is covered witli a thin layer 
of liny plaster. Tho artist, scraping through tli© plaster, 
forms his design in outline by the lustrous pitch which 
shows out through the spaces cut away from the over- 
lying plaster. Any designs in outline, froin conventional 
piitteims to figure subjects, are available. Other colours 
and coiiqxisitions as hackgrounds arc also used. Tho artist 
who works for the process of typographic etching also 
uses a fonn of puffito, 

GRAFTING is an operation by which a portion of one 
individual of thu vegiduble kingdom is applied to another 
which is within certain limits of physiological affinity, so 
ns to form a vital union, and consequently produce a recip¬ 
rocal growth. Thus a species bearing small and austei’O 
fruit may he e.ut down, and the remaining part grafted 
witl) a scion from a tree of wliieh tho fruit is large and 
delicious; and being nourished, but not cliangod in any 
c'>scntial character, this scion will form a tree, ultimately 
producing fruit similar in every respect, all other circuin- 
Btanecs Isdng the same, to that of tlie tree from which it 
was taken. The shoots of any particular variety may be 
cut into many hundred pieces, if sufficiently numerous, and 
by grafting each of tlicm can be made to po.-sct»s all tin* 
properties of an individual tree in the conrso of one season. 
In tin* COSO of cultivated fruits, as well as in mai:y varieties 
of oriminontal ]>lants, multiplication by seeds is piecariuus; 
and with regard to hybrids it is impracticable, nt least no 
asHuruiK'e can he had of a reproduction of the same variety; 
on tho contrary, a disposition is generally manifested to re¬ 
turn to the natural wild state of the spmes. Grafting is 
in some instances the only means, and iii many it is the 
most eligible, of preventing this. By it the peculiar rich¬ 
ness of the fruit, or the delicate tint of the fiower which 
wo especially prefer and admire, can bo perpetuated in an 
almost infinite scries of individuals, each being the resrlt 
of augmentation of tho comparativrly small original portion 
—this portion being placed in favourable circumstances for 
rec.eiving an abundant supply of new and proper matter^ 
ou wliieh it exercises its organizing powers and effects a 
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]i(‘rfcct asisinulation, wliieli causes a Hiiuilur ilevclopiuciit uf 
ii-aves^ilowcrs, aud fruit. Propagation by cutting's, it. is 
true, will c<iuuliy continue tbe vaiiety unclnin^cMi; i>iit tliat 
process in iiuincrous instances is Mow; in others bucce&s is 
not Rttainnbic to any considorultlc extent. 

The limits witliin which pivaftinp may bo efiVeted extend 
to s]>ocics and varieties uf the suiiii* mentis, or at all events 
are eonfined within the same iialnral older. 

Pears may he i;rafleil not only on oilier pears, hut als<j 
oil the <|uinec (which is very frequently done) and (»n the 
medlar, wliitethinm, or mountain usii. l^'aches ai'o budded 
citiier on the almond, or moie fuMpnaitly on the ))lum, their 
own roots not boinsc suited to the cold soil of tliis conntiy. 
In these ea.ses, altiuni‘;h tlie leaves and fruit of the peach 
and the pluiii, the pear and llie mountain usii. inivc a very 
diU'ereiit a]ij)earain’e, >i't Indaiiists have determined that 
the stoek and the .seicjij belong to the siuno natural order. 
Rut mere aflinily doi’s not aeoounr for all the eir<-um- 
Btanees, for it is ilillleult to graft the peiu* on the ajiple, or 
the Ap])ie on the pear. 

Tim etVerls prodiieed In giafling hy tlie seion on the 
stock, and liie stoek on tlie seiuii, ate not always apjiareiit, 
but there is no doubt that the. one inilma-s some physio¬ 
logical cimngti in the other. A \veil-kin)wii instane.(‘ o( enrs 
in the laburnum culled by gardeners ( '//^Vw.'s ^ I tiami, 'I’liis 
originated from grafting a labuniimt with jmiple flowers 
on erect slioots {CytUu? purpurcus) with the eommon la¬ 
burnum Jiuburuum ), which has yellow llowurs on 

juniduloiis shoots. Tlie result is a tree producing butli 
kiads of flowers, us well us iuli'rmedi.iU* rurms. The p(‘ai' 
is grafted on qninc.e or wliiletlioin sltaiks. for these being 
of slower p'owtJi than the pear, tin* saj) do<>s not How so 
readily, uiul the e.oiiseqn<‘neu is that the pear does not run 
to wuod and leaf so much, but ]>roduecs mure fruit, and at 
an earlier age. “ Homo aulhors h.ive denied that grafting 
causes even tlie slightest dill'erence in llie sei»>n, but thru* 
is siiincieul evidence llml the fruit is soiueliiiics slightly 
affected in si/.e and flavour, the leavi's In duration, and the 
flowers in aiqa-aranco” (Daruin, “Animals aud Plants 
under Domestication,” vol. ii. 278). 

Tim inetliods of grafting aie uf great variety. M. Thouiii 

Monogvn])!iie ih*s Greff“s”)ha.s (*numerated f<irty-tliree 
modes of grafting, thirty-nine of inarcliing, and twenty- 
eight of budding. Many of these aie, however, iinwc euii- 
ouK than useful, and not wortli being detailed. It will be 
hcttiT to explain the ]a'iiu:i])le on which all modes of suc¬ 
cessful ])rai:lice must depend, cither as regards grafting, 
budding, or inarehing. 

Jt is well known tJint tim Imd of a plant lias the jiower 
uf beeumiug a distinct indiviiliiHl, if s<qiarated from the 
jinrent and ]daeed in eircumstanecs suilielently favourable 
for its futuic devebqnneiit. But no devehqunent can take 
]ilace uuh‘ss the portion abstracted from any plant contains 
cither .a bud or the perfectly formed rudiments of one. 
H(‘iu:u the por'ion * tiuided to be piopaguted must eoutaiu 
a hud or buds. 'J'l..: diametrical increase of dicotyledonous 
jdiuits 1 ‘rocceds outwardly in consequence of the fonnution 
of now kiyiwH of sup-wood, interwoven into tlm peculiar 
texture of the tree by extensions of the medullary rays. 
The sap-wood is interposetl bc*tween the inner l)aik and 
Uio hcai’t-wood, with both «»f which it is ill vit.al or organiaetl 
union. The gi*ealer part of the heart-uood of a tree, may bi* 
bored out, and though iinuhi a hollow e.\]iiuh'r, it will still 
continue to increase. The outer baric may bi‘ removed, 
and a new oim will gradually he formed, but if llie. saj»- 
wood be entirely destroyed death will he the consequence. 

It appears, therefore, that huils with ^ome poiiion t.f 
Bap-w<M)d are the parts e.s.senlially necessary for propaga¬ 
tion, for although the heart-wood and bark be orgunliSid, 
yet they ore but passively so, aud have not tho power of 
uxleuding organization to new matter when tbey are de¬ 
prived of the media of buds and snp-wood. Keeping, 


therefore, the importance of tho latter in view, tho best 
mode of operation is that whereby tho gn^atest possible 
extent of tbe sap-wood of the stock and graft is hrouglit 
into exact contact, without making too extensive a woimd. 
If tlm sections of sap-wood can be made to roincido in 
every point, the result of tho operation will be tlm most 
\ perh-et that eau bo o}»taiiied. 

i 'J'Jm niod« s of grafting most generally practised ure whip, 
cleft, saddle, aud iwown giafliug. Of these whip-grafting 
is by far tln^ eommonest, and is performed as follows:— 
; The stock is cut over, slojiiiig above a smooth and straight 
I ])art. The end of llic scion i.s cut sloping aud tlim towards 
! the lower part. Then, on the same side of the slock ns 
I that of the lowest irnrt of the sh»pe made in cutting off its 
top, a slice is cut clean off, in length equal to that of tho 
cut part of tlm seion, aiul in breadth so us to expose as 
mueli of the wood of the stoek us w'ill equid lliat seen in 
tlm slanting section of tlic sruin. Belli sections should bo 
smootii and plain, and as icgai'ds the sup-wuod, they should 
be the exact counterparts of each other; or if this cannot 
generally la* tlm ease the coincidcue-u should bo as exact as 
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eau he on one side ut least. A tJiiii wedge-shaped tongue 
is made veiy near the upper pait of the slope in tho scion, 
aud a corresj)ondiug nick io tlm stock to jecciv© it. Thu 
top part of tlm seion is shortened to two or at most three 
buds, and litted to tlm stock, to which it is tied with a 
Ktrt]> of ]>li:ililc irialtiug; and the parts so united are Ihcu 
covered with grafting-clay or some oilier composition, 
which* runmiitH till Ihu graft has pnsliod, or as lung aa 
there is no danger of tlm iiiatilng used as a ligature cut¬ 
ting or galling Urn ports when they begin to grow and to- 
havu an eulai'ged circumforcucc. After the first loosening 
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it iH often advisable to apply slightly n fresh bandage iiii> 
mediately; and in some eases a little clay or coinpositiun 
may be pat round, should tlie union a]>puar too tender to 
endure oxposai*6 to the vicissitudes of tlie weather. 

Cleft-giafting is por/ormed by splitting the stock dia¬ 
metrically across tho top, whiuli should ho cut horizuiitaliy, 
and then nicely inserting into the cleft a seiou cut like a 
wedge. Fig. 1 represents cleft-grnfting. and lig. 2 aiiotlier 
fonii of it. In saddle-grafting the eml of the sloek (n in 
lig. «) is cut into the form of a Wftlge, and tlie scion 
made to lit over it like a saddle {b). Crowii-gmlling 
is used for largo stocks or limbs with thick bark; these:no 
cut oft’ at right aiiglcs, the bark is raised, and the end of 
the Keiou, pixiperly thinned as if f<ir whip-grafting, but 
without llic tongue, is inserted. Three! or four scions may 
thus be grafted in the same stock. JicrhaeiMHis jdants with 
iirni stems, ns dahlias, are sunietinu's giafled. 

<Sittings intended f<!r scions f-ljouUl he t.iki-n from the 
trees before the inoveineal of the sap emninonces in spiing, 



Fig. 4.—inurching. 

and put in moderately moist earth or sand, and out of the. 
sun’s rays. If the stocks bo cut down at tho same lime it 
will be, BO much the hotter; any large limbs of trees which 
it may bo found necessary to graft sliould by all means be 
cut iu before vegetation becomes active, ollierwisc extrava¬ 
sation takes place, and canker is in eonsequtmcc indiiecd. 

The clay used in gnifting may be made from uny sriundb 
clay, or adhesive clayey yelU>w loam, or brick-earth, mixed 
wiUi oue-third, or, according to some, one-half of cow- 
dung free from litter, except that of hay, and if it contain 
none of tiie latter suine tine hay umst be beaten u]) witli 
tlio mixture. The hay answers the Bume purpose as hair 
in plaster. 

A more convenient comjKisUion is that known as mrutic 
Vhomnie Lefort^ first maile iu France. It somewhat re¬ 


sembles half-melted gutta-pcrclia, and ha.s an agreeable 
perfume. Kept iu a box it reunains iimist, but quickly 
dries when apjilied to the graft. It can be spread with a 
flat piece of wood, and is easily rennjved aftiT the graft 
1ms taken. 

Inarckinff Is a species of grafting the fince(*ss of tviiich 
depends on the priiiclples aboveexplain<‘d. it is Komctlmes 
called grafting by approaclj, be»*ause in jierfurining the 
ojH'ration the branches or stems of two ^•ontiguonsly grow¬ 
ing plants are made to a})pninch and then unite; and 
tins union is efieeled on tho same piineiplos .ns that of 
whip-grafting. 

GRAHAM. SIR JAMES ROBERT GEORGE, a 

dihlinguMied statesman, was iMwn 1st .lune, 17P2, and 
w.is educated at \V»stniinsler Sehool and Queen’s College, 
Candnhlge, He heenme ])rivato srevetary to Lord Mont¬ 
gomerie, the Riilisl) niinisler in Sieily, and aflenvards to 
Lord M'ilHam Jtentiuek, the eoinmander-in-ebiof in tlm 
iilcditei’iaiican. 1I(‘ w.'ts eleeled member of I’arliainont 
for Hull ill IJSIH, Imt lust his seat nt the next eleetion. 
He again entered I’ailiament in ly2C fur Cailisle, and was 
a uarin sn]>puiter of (!atiioiie eni:meipati<'in. In IHdft lie 
held a Beat ill the rnbiiiet as first lord of the admiralty. 
He was a gieut favourite with the extreme Liberal party, 
and lieljii'd lu fri’inu tho Refurin ]>i]I of 18o2. l>ut iu 
iKUl he left the government on the Irish Church quesliim, 
mid gradually veeied round in his opinions till iii 1841 he 
hecame secret.iry of stati* f<»r the home department in Sir 
Robert I’erP.s government. In IH-i 1 ho bec-ime unpopnl.ar 
Iiy onieving the letNTS of Ma/./in! to be opened by the 
jmst-odiee nulluaities and the Austrian mini.stcr to be in¬ 
formed of tlic e<mt«-iitB. He assistcxl in earning the Corn- 
law Repeal IRll, and re'^igned oftiee at the .same time ns Sir 
Robert JVel, on who,death lie became leader of tlielVelile 
])art\, and led theo])p(l^it^on totlie EcelesiusHeat Titles Rill. 
He took the jaist (d first lord of the u«lmiralty under Lord 
AbiTdeen in 18.72, which he held till 18.75. From that 
time till bis death on 2t>th October, 18^1, he was a sujj- 
porler of T.ord Ralnu'iston, but doeliiied office in both of 
Ih.'it niinielcr's ailministiation.s. Notwitlist.andiiig his poli- 
ti(‘.al ineonsisleiiey, he was one of the most eniinenl and 
vesjieeted statesmen of modern limes. 

GRAHAM. JOHN (VISCOUNT DUNDEE), com¬ 
monly railed CVn/*<T/i'07/.'ic, w.a.s born in H54.‘h He is said 
to ha\e sindied at St. Andrews, and to have made some 
jiroticieiuT in niatliematicB. Like iri.any of the younger 
sons of tlie Scottish gentry, Gralumi became a soldier of 
fortune iu tl»e continental wars, first iu the Freneh, and then 
in the Unreb sersiee; in the last be obtained eunsiderablc 
disthiclion. He ndunied to Scotl.ind in 1(577, and obtained 
a captain'.s eominission in one of the troops of horse em¬ 
ployed in enforeing olnxlicnce to the penal Jaws against 
iioaeonfuanist.s in Sctiilaud. He was defe.ated hv tin- 
('ovenanlers at Druiixdog, 1st June, 1(570, and eompellcd 
to flee for his At the suh.s{'qnent buttle of Rotbwell 

Riidge he commanded tin'cavalry. In 1688 ho was raised 
to the jH'Oragi! by the title of N'iseotint Dundee and Lord 
(jralium of Claverhouse. IVhile the Convention Rarlia- 
ment was .sitting In Scotland arranging the lievolntion 
setlleim'iit, he piit himself at the head of the Highland 
mid Irish Jaeobites, wRli whom, on the 17th of .June, 
168!l, he eomjileteJy defi'ated Mnekay at the Pass of 
Killiecrankie, wlieu* he was kilk'd by a random shot. To 
ouo party in Seolbmd (iraham wa.s the very embodhnent 
of cruelty and inhumanity, while by bis followers and his 
own jiurty be was worsliipped as a perfect hero. However 
this may be. il i.s elenr tbal be was not nmre eruel than the 
l.iw he was a]»pointed to enforee, nor than bis Biipiniors, 
who were ninong the worst of the many cruel nilers Sc8t- 
luiid has Bullered under. 

GRAHAM'S DVKE is the loe.al name of tho wall 
of Lollius Urbicup (a.d. 110), general of the Fanperur 
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Ant»>njnus Tins, somctiincH tlii'roJure c/illcd tljo“Wall of 
AntoninuH,” a considcrablj* eartlu'n rampart rimiiinf; alon" 
llio liua of tha ditlnchcd forts wliieh Apicnla liad plniitrd 
hixty years boforo between tlic fiitba of Clyde and Eoi*l)j 
to serve Hs u defencf* a;;ainxt Ibc northern bavt»auaiiSf llie 
3’iets and Se(d«. These forts \v<Te now eciunected by 
till' dyke of Urhieus. The idea was u pood one, but it 
was llioiipht of too lute, and but a f(’w years elaj»sed 
before the Caleilon’nins hwarnied a<!ross it in every jiart of 
its length. Many truees of it still iionuio. The orlpiii of 
*tlie name Gruliain’s Dyke is not known. 

GRAHAM’S TOWN> the capital town of the eoiinly 
■of Albany, Cape Colony, is situated in a basin amonp tlie 
■eastern spurs t;f llie Zuuibeip ranpe, i)i*ar the source of 
tile Kauri River, 2o miles from the sea, direct distam-e. It 
is a wtdl-built town with wi«le streets, and is well suppli<*d 
witli water fj’oni springs in tlie. hills. The site is 17(50 
feet above the sea, and from the free iie.<‘us8 of the sea air, 
its heipht, the declivity of the pi'ound and pravclly sul>- 
hoi), it is an extremely lieallliy place. ^Yinler is seareely 
known; the Alozandiique current preally teinpers tlie 
olinuite of tlie cntiie coast. A suhuiban village lias lici'ii 
formed of late years on tin* toji of the ridpe, 210 (I feet 
Jibove the sea, where lesidcncc is peculiarly suilahlc for 
certain invalids. The whole iieiplihourliood of the city 
presents varied and I'e.niliful soi'iiery. The inhabit,'Hits j 
4ir« moslly Knplisli seltleis. 'J'here are places of norship 
fur the various lehpious seels, and nmnetous iinjiortaiit 
iustilntions, ineludinpSt. Andrew’s Collepe, a KaOir college, 
a museum and natural Jiistory society, ]*uhhc library and 
rcadinp rooms, law com Is, barraek.s, military and uMier 
Jiospitals, S.O. 'J’loj pardens produce all the Knplish and 
many sniitropical fruits; and in tlie vh-iiiity me fouiul 
rich lion ores, oeliie lieds, and beds of China I’lay. There 
are In ass and iron foundiies, ste am and laliie mills, l.ui- 
aieries, souji and eiiiulle works, coach ami wappon buildinp 
<’s1aldisliinoiit‘’: and a e{*nsi«b'ial>lc tiallic is eaiii«d «»u 
*jhieliy throupii I^ort Albert, ‘10 miles distant. The river 
Kami Ix're enters the .•«ea; it is a ]ieieuiiinl stream, and 
<50s|]y works have been eojistnu-ted so as t«j deepen it at 
the month und make u sate lim!»oiir and roadstead; vessels 
dravvinp 10 feet of water can enter the li.ubour. There 
are stcain-tiips for serviec of laiper vessids lyinp in the ! 
roadstead. The wind liere is almost always citlier up or 
•down the coast, so tlial vessels can at oiicc jint to sea for 
safety. Crniiam's ToW'ii is cimsidcred the metnijmlis of 
till* eastern districts of (Jaj»e Coh>ny. TJio jiopulation 
is 10.000. 

GRAIL. THE HOLY. See Ckaai,. 

GRAIN (l.at. ijranmn^ii seed J,an old measure of weipht, 
the feinallest of those in use. It is of about the weight 
of a seed of wheat corn, and must therefore be eoiisiilcred 
rather as a theoretical aliquot part of a l.irper weight than 
ns itself a proper .tandnrd of weight, liy a statute j»assed 
in the reign of Edward Jll, in 12GII, it was enacted that 
22 grains of wheat, taken out of llie middle of the ear 
fliid well dried, should weigh a pennyweight, <if which 20 
should make an ounce, of whieli 12 sboubl make a pound. 
Tlic ** penny” here spoken of wasa silver coin; and tlie old 
filututo begins, “An I'aigll-sli penny, now the largest coin 
in England, vvliieh is called a sterling, round and witliout 
clipping, shall weigh 32 giains of wheat,” »S.o. Consequently 
the pound (troy) of this period consisted of 7680 grains, 
whw'icns that afterw ards in use had onlv 3760. 'i he reason 
was, that it became usual to divide the same pennyweight 
suto 24 instead of 32 gi'ains. 

TliO W'eight of one graiji is obtained, for practical pur¬ 
poses, without difficulty, by weighing a thin plate of metal 
uf uniform thickness, and rutting out liy measurement such 
n proportion of the whole plate as should give one grain. 
But a much better plan is to draw a given weight of ductile 
tnctnl into very thin wire, and to cut from the wire that 


length which is the same proportion of the whole length n« 
a grain is of tlie whole weight. In this way pieces of wire 
are obtained for elicinical purposes which weigh only the 
thousandth part of a grain; and even less weights might 
bo obtained if it wen* necessary, 

GRAINS OF PABARISE are hot, U'rid, aromatic 
seeds, ohtuinivl from the west coast of Africa, and used for 
medicinal and other purposes as Btomacliic and cordial 
stimiiiants. They are jiroduced by tbo Amovium Melaguefn 
and Amovium Oruna-ParaMsi. Tbo natives nso these 
secils ns a condiment to si'asun their food ; bat in Europe 
they are chiefiy employed to adulterate spirituous itud fiT 
niented liquors, by increasing the pungency aud imparting 
an ajiparciit strength. By 66 Geo. IJI. c. 68 lm*vvers a]}d 
publicans are prohibited from having grains of paradise in 
their possession, ami any beer or alo found containing it 
may be forfeited, and the brewer fined £200 for the adul- 
teralion. Amomvrn Melogiwtu is a herbaceous secd-like 
]daiit, from 3 to 6 feet iii lieight. Tlic delicate wax-like 
flower Is of a ji:ile purple «'<dour, and reaches scarci'ly an 
inch above ground. It is succeedini by a smooth scarlet 
ovoid fiiiit, 3 or 1 iiiehcK in length. The plant is culti- 
valeil in Deinerarn. See Amomum. 

GRAKLE is the name given to some species of birds 
belougiug to the family Stnniidie or starlings. I'lie genus 
GracuJ.i, to whicli flu* name properly belongs, is n<’arly 
allied to tin* true stailiugs (Sturnuh) and pastors (PasfiM*). 
'i'he typical s]ieeies is (he .huigle tirakle(('//-atftfZa»’('f///*o«a), 
an iniiabiluiit of India aud (Vybm; it is about 10 iuehea in 
leugti), and of a brilliant black colour, vvilli a violet and 
greeiihli gloss on home parts. Each of the seven last 
quills uf the wings has a wldtn spot oil its outer margin, 
mill bcliind eacli <‘y(* there Is a nakerl mmnbraDO, of a ii<‘h 
yellnw colonr, which nearly meets that of tho op]>ositc hide 
on till ueeipul. 'J'liis biiU Is met with in the lofty jungle, 
where it does not apjiear to b« either common or greatly 
ilii-liibuted; it i.s gnii-rally seen in small parties of four 
or five, fre<|Ueiiting tlie lops of the highest trees, and feed¬ 
ing on fruits .'lud berries. It has a fiiio and varied song, 
for the sake of which it Is often kept in confinement; it is 
also said to surpass all other birds in its power of imitat¬ 
ing the Imman s])eech. 

The name giaklo is also given to an American group 
of birds forming the subfamily (^uiscalinio, of tho family 
Ii'terldse, and finding its nearest allies in the cow-bird 
(Molollirus) aud tlie Baltimore oriole (Icterus). Ti> 
Ibis subfamily the name Itoatbill is also ^ven, from the 
curious hliapc of tho tail, which is lung and graduated, 
with the sides curved iqiwards. 'I’lio bill is long and 
stout, and tbc inside of tbo upper mandible is furnished 
with a sliarp ]unce.*'H, resembling the broken blade of 
a penknife, which is no doubt useful to the bird in 
breaking up its h»od. The Purple Graklo (Qunira/«s 
remVo/or) may serv'c jis au example of this group. Thi.s 
bird, which is also kmavn as the crow blackbird, is about 
12 inches in length, aud of a black c<»lour, exhibiting blue, 
violet, coppery, and p,reen lints on some parts of its 
jihimago in eerlain lights. It is migratory iu its habits, 
visiting the I’niteil States of Nuilli America during the 
summer, and retiilng before the inclement seasou to the 
warmer parts of the American continent and islands. Its 
depri'dations on the corn-fields of the farmers nro too 
great to render it a very welcome visitor; when the cars 
are in the milky state, tho havoc it makes is enormous. 
NevertluilchS, at their tirst ai rival, these birds dostjtjy 
immense numbers of catciqiillars and grubs. They 
roost on tin* (•{•daiH and pine ti’ccs, and build their nests 
on tho highest branches of these. Tho nest is com¬ 
posed of mud, mixed with grass and roots, and lined with 
fine bents and linir. The eggs are about five in number, 
of a hlnish-olive colour, spotted and streaked with black 
und dark-brown. 
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GRAX.XJE is nn order of Birdh, usually called Wading 
Birds, from the habits of the gi'cater number of them. 'J'hu 
chaiacters of this order may be shortly given ns follows:— 
The feet are adapted for walking, and furnished witii three 
distinct lung toes, usually united by a small menibruiiu 
at the base, and Bumetimes bordered with incinbranous 
lobes, but not completely united, ns in the swintiiiing 
birds; the legs, and especially the tarsi, are always 
rather long, and suinotiines nmch eloiigaled; nnd tlie 
naked senJy skin of the feet is uhitost always contiinicd 
for a greater or less distance above the artienlaliou of the 
tarsus with the tibia. The whole of llie naked skin is 
u^ual'y reticulated. The posterior too is sometiuH'S entirely 
wanting, mid generally but little developed. It vniies als(j 
in its ])Osition, being cUIkm’ jilaeed on the sauio ]>lane us 
the anli*rior toes, or slightly elevated on the back of llio 
lursu.s. 'I'o compensate for the great el(■^.ltion •)f the legs, 
tliu noek is almost always eonsiderablv eloii'^ated. and as 
a general rule the hill is likewise i.jtlier long, Ity this 
means tiie bird, w’hcn stalking along n]H>n tlie gi-uniul, or 
wading in shallow water, is enabled to jiiek up woinis, 
mollusca, and insecta, or to strike with ea-se and lapidity 
at passing fishes. '1‘Iic wings me gc-nerally well di’\eIopi'd 
and funiished with lung quills. The body generally ihiii 
and euinprossed. 

in habits, as in form, the (ii.tl]4e piencnt in.my clirter- 
ences. They aie geneially very ju’tive, irinning aial flying 
with equal ea.se and iriciity; lu-aih all e.ui .''Wini well. 
f)omc frequent mai^hy places and the boideis of water, in 
which they seek their Jootl, wliilu others h/mnl dry s-andy 
heaths and similar situations. ICvtai among the acpiatic 
species a great divcisily obtains—some wading in llic 
siialluw waters by means of their lung and slender legs* 
others, which are provided with very elongated t<»e.s, nm- 
ning over the floating leaves of lupialic ]>]iuits; other.s, 
Again, siimo of which have tluiir Iocs Imuleied with mem¬ 
branous lobes, Kwiiiniiing about and diving with tlie gieut- 
cst ease. The food of Ihu gnater paiL consists of fish, 
worms, &c.; u fuw feed on grains. In most eases the eggs 
are laid on Iho bai‘e ground; the nests construeled In a 
few cases are very simple. Most id lln- Gralhe arc birds 
of passage. Ill the I’iiites prefixed to Ibis volume are 
figmed sumo of tlie typical rcpicseutalivcs of the order. 
'J’ho tirat family to be noticed is Gieoniidm (the atorks), 
falling into two Buboi-dors, Ciconiinw (the. tiuc storks) and 
Scopinaj (the ninbrcsj. The first of the.se .subfamilies con- 
fttins the while stork (fig. 1), tlio adjutant, the Jubiru 
(tig. 2), the opeiibill, and the wuod-ibis. Seo|)ina‘ eon- 
tains only two l)ird.H, the imibre (iig. ii) and the sbocbill 
(Baltcniceps). 'I'he IMataleidie niny be also divided into 
two snbfaiiiiiioB, I’latalcinie, the spoonbills (fig. *1), and 
Ibidimc, Iho ibises, n species of which, tlm sacred ibis of the 
Kgyptians, is well-known. The Ardeidsc (or herons ) contains 
many well-known birds, among wliieh may he incntioni'd 
the true borons (fig. fi), the egrets, bittcin (tig. tl), bunthiil 
and uight-lieron. The ('luiradriideo (or plovers) is a large 
family, including the golden plover (tig. 7), dotterel, gray 
)»lover, Baiid-plover, lapwing, turiistonc, oystcr-eatchcr 
(fig. y), pratiueulo (tig. 8), courser, Jiml thick'kuco or 
stone-curlew. The two last-named birds connect the 
plovers with the bustards (OtididaOi in w hich family they 
arc Rometimes placed. The Gruidm (or cranes) may ho 
divided into three subfamilies, tlie Giuiine (true cranes), 
the kngUH (KhinochetinaOi and the sun-hitternR (Kurypinae). 
The trumpeters (Psophiido)) arc intermiuliatu bctwiM*n the 
cranes and bustonis; a well-known species in the Agami. 
The snipe family (Scolupacidw) is a large and widely di.*.- 
Iributcd family. Among its inember.s are the snipe (tig. 
10), woodcocl^ sandpipers, redidiunk, rufl', godwit, curlew. 
Stilt, and avocet. Another largo family i.s Rallido) (the 
rails), conspienous for the shortness of tiicir wings. Of 
this family the best known are the truu rails (tig, 11) 


corncrake, water-hen, and coot. The jaeanas (fig, 12^ 
form a separate family, Purridjc. The screamers ^ig. Ill)' 
arc now usually referred to tiie Anscrcs. 

GRAM is a general name in India for the chiek-pca 
(bco Cicicu~] and for variouR kinds of pulse, wliich are pro¬ 
duced from dlflcront bjiecios r)f the Phuseolusand Oulichos, 
uiid distinguished hy colour; thus the ]iulk'hn$ unijluims 
is known as the horse-gram, and so on. I'roiu the largo 
jN*n'cntag« of gluten the gram ks considered when roasted 
to be more capable of sustaining life, in prt»puition to its 
weight, th.an any otber species of food. Por tld.s reason 
it is Bolecled by travelleVR aliout to cross tlic desm'l, 
when other food, on account of hulkincas, might be in- 
<’onvenient. 

GRAMMAR (Or. ^rmninn, a letter) i.s the science of 
speech. Language is articulated sound. Pulses of uiiy 
variously niodilicd as they pass ihrongli llie. voeal organs, 
su])ply tho elements of speecli. lletween tbe.^e sounds 
amt the Ide.as eiiterlaincd in the mind a eorrespomleuce is 
(in .some way) established, so that the one suggests the 
other. Speech is a ]iTOiluet «if soei.d life, the power of 
interchanging thought and feeling hy the cxpve.vsiou of the 
impressions of the mind. ^Vord.^ ])osscs.s (l)yb7Vrt, repre¬ 
sented in speaking by sotimh and in writing by ktters ; 
(2) or me.iniug cither indicated ctv suggested; 

and (oj or intlueiiee exercised upon or relation 

liorne to one .*iijot!-er. Ukiuji.s of sounds form woids; word.s, 
significantly and appropriately used, constitute sjieecb. 

Grammar eolh*cts and nrrauge.s tlic main faehs of 
langnagi', nnalw.es ami cla.ssifie.s words, details and illu.s- 
trulcs tijeir pcculinritie.s, ami siijqdies riih'.s fur tlieiv 
].ioper cmph>ynieut in sj>eaklng .and wiiting. It eomprises 
(1) a knowledge «if words iis the ])houelic syinlads of 
thought; (2) a doctrine of the fimetious of wiprds iu tho 
exjiicssion of ideas; and (h) a .statement of the principles 
wliiel) regulate the eoiiiimiuication of thouglit from mind 
to mind. 

Giammar may bo treated cf in vaiions way.s. It is— 
1, jihUonoph'u'ul^ when it analyxes and explains tlie facts of 
language and reduces tlie complexity of its phenomena to 
the simplicity of a clearly understood organic unity, the 
ju'inciples of whose structure it sets forth; 2, comy>om- 
?ir<, wiien, seeking a common basis for research, it survey.'* 
the variou'< kinguagcs .spoken or wiitlen by maiikiud, show'!* 
how far they exhibit the ssime general ehai'acter or any 
bimilarity of ojxuation, investigates tlic causes of their 
simihiiities and difiiTeaiecs, and jirovides a theory wliiuU 
expbiins their f.^cts and guides u.*? in the study of them; 
.‘1, hktorlral^ when it examines tho sources, afiinities, 
changes, nml jtrugress of human sjieccl), and gives an* 
n<‘eount of the causes and eiVects of the giowth and decay 
of words and forms; and 4,yirae/fcaf, when it arranges,, 
summarizes, and explains the. principles and peculiarities 
of the languages made use of In any psirticular country or 
hy any .special race. See also L.\NCii;AUK. 

The student of the history of Bpcech finds some languages 
exceedingly clumsy and others extraordinarily precise; some 
BO mgged that they might “ splinter the teeth of a croco¬ 
dile,” others so smooth that they seem to consist of an 
iutric.ately interwoven melody of sounds. Grammar ex¬ 
amines, tests, and explains the reasons that may be found 
for the facts of language, and endeavours discover the 
principles which govern its develupineut as the instrn- 
ment of thought. Protagoras, the sophist of Abdera 
(444 R.c’.), employed gieat ingenuity in gaining and giv¬ 
ing a knowledge of disroui'sc os a fine art. To tho gram¬ 
mar of Greece he supplied some acute ohsorvations on tho 
genders of nouns and the moods of vcrb.H, Prodlcus of 
Ceos ('.ollectcd the finest phniscs of Ihe ancii'uts ns model.**, 
and taught most ingeniously tho distinctions of synonyms* 
Socrates trained men to aim at securing an exact corre¬ 
spondence between their ide.as and their words, enforced 
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tliR pi'Ar.tioo of careful duHnUIonf and led mcn^B thou^lila 
to the ^jrhiciplus of expression. Plato, tbo earliest scien¬ 
tific grnmrnuriiiTj, first pointed out the nature of the subji'ct 
and the )»ri‘dicatc. Tn “PhiU-lms” lie tells us how TIteulh 
in “ the liiriitlosB infinite of vocal speech” ilisccrnod “leitors 
(vowels and consonants), the proper eonibiiiatiou of whicli 
gaverise to j^ruminar.” His “Crat}’lus,”whetlier worcpinl it 
as serious or playful, shows an tMuleavonr to plii!oMi)>hi/.(' 
on ctymohiKy, and to find out a {ground in iciuson for the 
use of nouns. Aristotle ili.slin^rujshed between nouns and 
verbs, divided nouns into simple and comph'x, and pointed 
out llic use of tlieir cases, lit* lefers also to eonjunetions, 
prepositions, and adveibs, and to the nature and fiinetions 
of pronouns, 'j'lm Stt»ies, too, tlH*n"h rather in relation to 
lo;;ie than to p’animar, drew attention to the dUrerinj; 
functions and eliaraeteristies of wtirds. Alexandria, Imw- 
over, was the hirtlipl.ietj of specifie j»ran»!nalieal instruction. 
Zenoilntus pointed out the distlnetion between sin;;nl;ir, 
plural, and dual, uiitl between artiides and prtniouns. 
Aristarchus of Sainothrace, tlic typical critic of classical 
times, tan^Ut tltc nature of ]>rc])osilit)ns anti the fniitlitms 
of participles. The name of Zoihis («hH) ii.f.)haa bironni 
a byword ft)r a ]jctiantit! paiininatist. (hates of Mcllos 
(lb‘.t n.t\) composed the first forma! treatise on ^:it nerul 
^'ratninar. JW this tiino f^rainmar h.'id hern nri’am^ed into 
two parts—(1) exeyeticK^ which explained the nature and 
lucunint' of words and phrases; anti (2) wcMot/, whicli 
«ut tin* piiiiciplf} <iinl prcseriliL'd llie rules of speech. 

Apollonius of Alexandria, jmpll of ])idynms and tcacluT (d 
Aploii, is called by IViscian the ])rineo of pn'.aminailan.s. 
From Alcxandiia, about. KO ij.t*. bitpuysiiis tlie Thracian 
frmisferretl the t<‘acliJii):» of giamniar to Koino. lie tlefincd 
the eight jjarts of speech, and ga\c this “ accidence” ^ery 
much tiie form it still bears. Ilis work became the model of 
after ages, llis definitions, dcclensitm-tabics, and paradigms 
stcietnyped themselvestjn mens thoughts.ami grannnar was 
brought into the bontl.'igo, md of his s))iiit, but bis forms. 
The worth of his ideal was incaleulable. lie based gram¬ 
mar on an induction of facts, and thence deduced his rales. 
Ills .successors jeduced his science into burdensome tiadi 
lion. Apollenius Dyscolus (the lll-tomi»eie(l) emulated 
him. lie jiroduecd upwards of thirty treatises, of which 
four <inly remaiu—those on m nt.ix, pvom*uus, conjunctions, 
ninl advcrlis. Kven after the .uge of (J’onstuutiiie Greek 
conlimied to be the language i»f letters, ami the yrnm- 
viatlvi were llm proh’sslonal teachers of the aits of com¬ 
position. Rut the Romans, desirous of making their 
huignage a rival in copiousness, cxcelleiUM*, and reliueinent. 
to Unit of the Hellenic races, entered e*arncstlv on tin* duly 
of cnlturing their forms of speech, (hates had stiried 
them to tliis. Gnipho, the tc.acher of (fieero, wrote a 
treatise on language. Variou.s researches in grammar were 
W’idely and wisely made. VeiTius Flaccus taught lamipositioii 
ill the palace of Augustus. Under the Ciesars many studied 
grace of style and a''cuvacy of expression. The ‘'l^ocles 
Alticai”of GflliiiS' t.>0 contain ni.'my valuable gram¬ 

matical rcinaiis. ^Klius Donatus, in his !>** Oido ])artihus 
Oralioiiis,” supplied the most popular U'.xL-hoidc of the 
fourth century. Priscian’s “ InsUlulioiies Grammaticm” 
(44(1 A,l>.) took (and even yet holds) a high place among 
Latin grAinmars. Many of the discussions between the 
Nominalists and the Reali.sts were, in fact, grammatical, 
and tlio Schoolmen, being nutiioritiitive tcacla'rs of thinking 
and speaking, “ have really,” us Coleridge said, “ miule tlic* 
languages of Europe what they now are.” Uy tliom the 
grammar ami terminology of Latin were impressed for 
centuries upon the languages of Kuropi*, end thus for a 
time the native folk-speech was prmeiited from asserting 
to Itself froed«mi of fonn and growth. After l!ie f.ill t)f 
tlio Roman Empire nothing could previ*nt the break-up 
of ilic Latin language into wfiat J>icz calls the I^omanio 
tongnes. Speech, set free from Roman despot i.sm, de¬ 


veloped into nationality. Scholarship still,however, strove 
to bind all speech in the traditional gi'aminar of the antique 
time. In tlie .ngo ot Charlemagne, Alcuin ivarranged the 
grainmar of Oasstodonis and Capclla; in the stir of the 
revival of letters Eminaimel Grysolorus (1896) was tlic first 
great l'lon*ntine teacher of Greek; LaurentiuH Valla, tlio 
ah](‘st linguist in the fifteenth century, expounded in bis 
” Kli-gantiu! Latin! Senmniis” the syntax oiid syrmnymy 
of the Roman classics; and even Reue.hlhi, who made the 
earliest attempt, in his Kudimcnla Lingnso Hcbrlcm,” t(« 
bring the speech of Isr.ael into grammatical form, arranged 
it on the Uoinan mud«d. Diinlo, lioceaccio, and Pctrnrcli, 
besides being stiimil.itors of linguistic studies, favoured 
the use aiul progress of the vernacular of their age. The 
lluiiKinists of the Ueformation—who encouraged scholastic 
grammar while they esc'hcwcd scholastic logic—moulded 
their graniinar on the forms of Dionysius. Conrad (Jesner, 
with prodigious erudition, in his Mithridates” (1665), 
arranged many langnag<*H according to their origin and 
analogies, and so l.'iiil the foundation of comparative 
grainmar. 'I'wo centuries and a half thereafter Adclung, 
in a work ln'aring the same tilh*, advocated, pursued, and 
extended ‘‘ the gcniTol study of languages.” Sir WiHiaiii 
dones had in 17H4 pointed out the v.ist mines of iiifonn.i- 
tion oil the relations ami affinities of languages whic.h the 
study of S.mskrit affords. Franz Bop]), in liis •* Comparii- 
fivo Grammar," wrought out that, liint. .1, L. (irimm in 
1H19 crcaleil, by his ‘‘Deutsche Grainmatik,” hlstorie.al 
grammar—a liraiudi of stmly which Inis since acquired an 
iiKlepeiideiit c.xisteiico. Pliilology lias by its aid become 
scientific. 

Glassieiil gtainniar Ims be(ti pursued on the old lines 
and into various di-velopmcnts by numerous scholars in all 
hunls, from Varro to Znnipt, Grotefend, Donaldson, Madvig, 
TCcy, &C.; and the study of folk-speech ha.s led to thepro- 
duclii’ii of many Kpi'eial gramiuars, intended to teach the 
prineijiIiK and formulate the practice of the chief modern 
laiiguagi's now in use. 

Grammar is now so wide in its raiigi* and varied in its 
matter that it reipiin's to be distributed among special 
investigators, who take it up in some such division us 
follows:—1. L7o.w«/r>yV(Gr. ^luasa, the tongue), a kiiow- 
Ifdgo of all that relates to ttpolctn language, including 

(1) phonetics, (*2) orlhocjiy, (8) elocution, (4) oratory. 
2. (iraphieg or grainmatolugy, an exposition of all that 
eoneorns wrlittfii language, eoinprising (1) alphabetization, 

(2) orthography, (8) etymology, (4) syntax, (6) composi¬ 
tion, (fi) prosody. 3. J*fnlolo</ij, a systematic view of the 
facts of language and the lessons they teadi ns regard¬ 
ing the origin, development, progreS', diffurencea, resem¬ 
blances, and fundamental principles of spcecli. This com¬ 
prehends (1) the history, (2) tlie eliaiiges, (3) the meanings, 
and (4) the affinities of words; and it sometimes extends 
Us aim so far ns to include everytliingndating to language, 
wln’tiicr in its vnrnaenhir or literary forms. 

The modem ideal of grammar ah the science of speech has 
of late years led to it.s liaving been even more definitely for¬ 
mulated into specialized departments, thus:—L Pkonolorjy 
or phonetics, an analysis of significant sounds, resultuig in 
(1) aljdmbetism, or a classified arrangement of all the 
elementary sounds employed in any language; (2) orthoepy, 
the accurate pronunciation of these sounds, eiogly or iu 
combination; (3) eloeuliou, tlie correct conveyance by 
significant sounds of sjjeeeb. 2. Oraphict^ ttie repre- 
Beulution of sounds, (1) by letters (writing); (2) by tbo 
positions of the fingers (dactjdology), as used by the deaf 
ami dumb; (3) by dots (rapliigraphy), as used by the blind, 
or in telegraphy, v^c.; (4) by hieratic or hieroglyphic writ¬ 
ing, and (6) by piotorjalism-—representative, indicative, 
suggestive—as in Chinese, &e., 3. Orthography^ an ex- 
pobition of the laws by whicli sounds are so represented by 
letters as to form words, and the practical art on which 
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{.pelling and wntinpr, according to vsage^ the ju9 et norma 
/oquentiij depend. 4. Ltxicology or lexicography, a Icuow- 
ledgo of the words of a language, their mcaningH and their 
uses, whether (1) vernacular, (2) litcrniy, (3) provincial, 
(4) dialeclical, (5) technical, (6) radical, (7) derivative, (8) 
>bsuleaeent, &c. A enb-branch of this has recently Insen 
made or specialized, as diaUctohgy, 5. Klipnolngy^ a correct 
knowledge of the (moKt rem«)tcly known) original or germ- 
form of words allied in outward nppoanincoR, inner struc¬ 
ture, or meaning. This is Bometiines called deriratlou <»r 
rndicurianinn (Lat. radix^ a root), and Ihcu im-lndes a 
knowledgo of tho facts and laws of the forinaLuiti and 
growth of words, tho inesiiis used by the e-oinbination of 
primitive roots (or root-stems with modifying partich's) to 
produce those varying coinpounds vvliich add so much to 
tho copiousness of the vocabulary of modern langnagc.s. 
It embmcca also tho subsidiary arts of (1) elassificatirm, 
f.e. the airangomont of tho words of a language within 
itself according to their funetions as parts of speech; and 
(2) parsing, i.e. the pointing out of tln-se parts. t». Jujfvr- 
tiofiy an explanation of the ciiang<*R made on or in words to 
indicate or suggest their sGver.a) relations. In nouns and 
pronouns these changes c(>nstitnte- di'chit^'umx^ in 
lives (and some adv<*ibs) voviporistiHs nod in verbs fo«- 
jngatiou^ which arc lusuallv exhibited in paradigms ((ir. 
dcil'iwmi^ to show) or tabular models. 7. i^t/ttfax (Clr. 
taxiHy order), the laws wlihdj r«*gn!ale the aiTangemont of 
words in seiitenees, whence result eorii)>osition, the art 
of expressing thought in projicr words coiTectly inter¬ 
related; (2) style, the adaptation of tlie lileiary hirm, 
ehoicn and textures of words, iKie., to llie nature of tlie 


Vidal is still extant; dneques du Bois (Sylsins), about 
1320, was the cai'Ui’st I'leach writer on pnnnnaii# Ten 
years later J(jlin Palsginve, an lingUshinan, published in 
English his “ Esclaireissuinent dc la Banguc Frati^tjyse.*' 
In 1582 Robert Stephens’ Giainnialiea Cijillie.a” was 
I issued; J. Garnier’s “ Institiitio Galliejo Lingiur." came a 
few years later, and by tlu! Port Royal “ (Irnnunaire 
Gdndralo et Usiisonnee,” l>y Laiicdot, ArnauKl. and Sacy, 
tlie modern grammar of the French langua-e was put ujion 
a just and solid basis, iJl.'R}. Dijona Ben (iuuah and 
Malc'k Gemeh-ddln in the thirteenth eentnry are noted as 
tlie most adniirabh; granniiarians of Spain. S. des i*n>sseM 
j (ir>2.‘»-3(bM>) subscqin-ntly took a higher place. Tedro 
1 .loze <lc Figuen'ido’s “Aitc de (Jrainirmtiea Portugneza” 



i those capable of being grannnatlcjilly taught. Fortunio is 
tlje earliest naiue gi\cii in the aiuinls of Italian grammar. 
Ilis woik was follow«*d in 1521 by Liburnios’ Volgari 
Kleganzie.” This was eclipsed in 1525 by Pietro Bcmtio’e 
“J’losc.” Benedetto I'uoninattei, however, by his “Bella 
Lingua Toscanii ” jiroved himself to be Ibe best gram¬ 
marian of liis age. After Gesner’s “ Mitliridates ” 
German philoluiry took up mon* zealously the national 
Rpeeeli, niul ultimately .1. <■. t5<»tt''Ched’R German gram 
mar (1750), nnscientilic and ]«*dantic though it is, tocik 
the. h-ad of all previous eiKh’uvonrs to purify the h ” 
speech and fix i.s rnh • By llic literary acndeinv of 
which Spiegid, Korniuant, and iKmsa were ineiiibers, the 
tirst. Onicli gralIlmar^^as issuc*<l in 1584. In the same 
)enr William Bnllokar puldi'‘licd “A Brcf Gimnniar for 
English,*’ wltieh in the ju'ef.i'a* lie asserts is “the first 


thouglit to be expressed. 'I’his tit inul eflee.tiv<* armiig*- 
nient of expression is aidisl by the arts of («) analysis, 
f.e, the resolving of compositions into tlicir oomfionent. 
jiarls—paragraphs, Bcntcnces, clauses, ])lir.'isi*s, and words; 
(6) synthesis, i.c. the orgauie collocation of words, phrases, 
e.lauses, sentences, and paragra])hs, so as to form an artistie 
literary whole, 8. iSipiont/mafagg^ the tracing of the 
signification of word.s to show (1) how unlike words come, 
by assimilation, to have .a similarit} of meaning; ami (2) 
how like words—words liaving the snmetira similar origin 
•—acquire, by dhsHimilution, sj»ecial variations of mean • 
ing. P. /Vfwof/y, the means of bringing out the special 
beauties of thought by expressing tlioin in words of a 
sympithetic kind. It.s purls are, (1) melody, suitability of 
sound to sense; (2) lauiiionv, consistency of parts; (5) 
rhythm, the pleasant nttuncmciit of coiujiusition; (4) metre, 
the arrangement of speech into meustned forms; (5) rhyme, 
the assonance of lint'-endings one with nnolher; (d) versiii- 
eution, the metrical nnd rhythmical nrr.angenient of lines 
singly or in groups. Some of the last-named topics lielong, 
strictly spcuklng, to liiiKTomr. 

After the fall of the Wcsteni Empire, the decline of 
Bcholasticism, nnd the aggi'ogivtion of tho inhabitants of 
Europe into new nations, the Uomnneo (or as they are. 
more correctly designated by Diez, the Romanic) hiiiguages 
took form, and from these the chief modern tongues of the 
Continent are derived, it is inipossilile to fix the jwiMdse 
date at which written and spoken Latin, with its inter¬ 
locking inflections nnd its com])acb syntax, ecased to be 
intelligible to the common jicople, mul were rejilaecd by 
langn.agi« rich and flexible enough for ordinary use, and 
sufticiently polished for literary purposes. Sismondi sup¬ 
plies tho following ajiproximntious:—riovciival, 887; 
French, 948; Castilian, 1055; Portuguese, U12; ami 
Italian, 1154. Though, etymologically and historicallv, 
<jcrrnan exists in the translation of tlie Bible by LllilaH, 
350 A.n., it was nearly a thonsaml years after that befuro 
its grammatical structure was conHrmrd. Tln*se languages 
—thongh controlled by flu* habits nnd usngr*s of the 
influential—had not then any formulated grammar. A 
i'rovcn^al grammar of tho twelfth century by Raymond 


(irammar for English tlial iwcr was, »-xe.ept my Boukc at 
Large.” 'i'his ivlcH-nco is to ])ruj)o&.als for an “amend- 
nieiil of ortliogi'apliii' for English speech” wliicli he had 
issiu'd in 15K(I. Alcxaiubn* Hniiu', w'lio liecame heail 
mnsfer «ir tin* High School of Edinburgh in 1505. after 
having spent the years laSfl-flG in England. wr<»te “Of tho 
Orlliograpliio nnd Congruitie of the Britaine Tongue” 
.about 1517, ami dedicated It to .l.ames I., wlio had expressed 
liih intention to “cause the universitu’s make an Kugli>h 
grammar.” Among the postlmmons writings of Ben .Ion- 
son tliere was found “’llu? Engli^h Grammar made by 
Bell douson fttr the benetit of all strangers out of his 
ol>M‘r\jilious of the Kngllsli hmgniigo now s]>okcn and in 
use.” It was publMied in 1540. John Wallis, D.T)., in 
H>5.3 issued an English grunmar in Latin. William 
IValker, B.l>., Isaac Newton’s Icm her, in “ A Treatise on 
Kiiglisli Parlicle.s,” strove through J/jitin to improve Eng¬ 
lish, Richard .Tolmson, of Nottingham, in liis “Grain- 
inutical Commentaries” (17(H)), proposed to provide “an 
niipnralus for a now national grammar.” In 1711 “A 
Grammar of tho English Tongue”—supposH'd to have been 
the prudnetion of Me<*le and Addison—w’.as published by 
.Tolm Brighthmd. Bishop Lowtli in 1758 issued lus 
“ Short Introduclioii to I-'.imlish Gr.ammar,” founded to 
some i‘.\tent on Harris’ “Ilcrmcs: a Philosophical Inquiry 
fiaiceniing l’nivcrs.al Gramin.ar” (1761). l)r. Johnson 
in liis dietioiiavy (175.'>) says, “ I found our 8pc*eeh copious 
without onl«*v and energetic without rul<‘S; wherever J 
turned my view there wa.s perplexity to be disentangled 
and confusion to lx* regulated.” In 1785 Horne Tooko 
issued his “ Divi'rsjons <»f Pnrlev,” and in 175*5 Lindlcv 
Mun'ny produced Ins “Knglisli Grammar,’ wliich soon 
superseded almost ewry otlicr. Si nee then thoa.sanda of 
eompendinm.« tif grammar liave been issued in Great Bri¬ 
tain, America, and the colonies. Of late, however, a new 
ti'udency has maiiifcsteii itsidf in regard to gniinmar. 
Among the tyjiical woiks on these new views wc may 
note. .Mrttzner'e “Engli.sebe Grnmmntik,” Abbott’s “ Shak- 
speariaii lliamm.ir,” ihev.nrions writings of Latham, Skeat, 
Ellis, Fmiiivall, Sweet, Morris, Selmiidt, Fleay, *5cc. 

Instead ot liolding to the antique classical models nnd 
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praxes, tlio dc&irc Ims been lujij; felt to rcpanl /jrammar as 
an iiicktelivt! >.ei<‘iicc of expression made practically avail¬ 
able for tlic regulation of tlie use of language in everyday 
life, (1) by tbe oxaminatlou, autlicnticatiun, arrangement, 
ami ela^sifieation of facts; (2j by sup]»lying tl>L‘ reason 
(reul nr liypotlK'licnl') which explains lln'se facts to the 
mind; (lij [»y generalizing these reasons into (tlieoreti- 
eally satisfactory) scientilie- expression, and (^*1) by j)laclng 
tliese earefully and plainly before tin* stmlenl of language. 
In this grannnalieal method, experieiiee as an external 
impressing forco supplies us wifli i.(\ names of 

things, and atf/erliir.^, iy. mmic's of lln; fjwtiides of 
things; >YhiJc experien<*e filt (!_) ns tin imjnessi-d power 
and (^‘2) as a fovtli-going cneigy, gives <»ecasio» to the nrh 
as jjuhhivc or active. 'I'lie rcfatlons of things call out jirc- 
pngitiumt: of thought, ; wliile tlm inleirula- 

lions of 11jought« and tilings gi\e. ns ndverbs, Speci-h as 
auuit, Y\hieli is on the one side impression und outlie other 
expression—1 reverse and the obverse, ■nhieh beeinne 

coH/vive—refjuires a sjiecitie sign for the Cj-/;enV/irer, and 
tills originates tlio proiKutn. The indefinite owe—whieli 
^^l^elJ made definite becomes T —islheyiVsi personal jiro- 
noun, :is indicating the one in nlioin speech is evoked .‘ind 
utlerod to a M'voud poison {ihofi) r«‘garJing liu- ex]ieii- 
enee felt ns tin* third person //c, f4t', it, 'i'he ]noii(>UM 
IS the sign of pcisonal existence; but as tin- analogy of 
jiersoimlity permeates all language, it is exiended to all 
things<*apabloof eoiniiiunicating expiau'in’es,ami tlieri^fore, 
<i.r ht/pof/n'si^ of being named. As the represcjitalive of 
namcalde tilings (nouns) it is called pro noun. I’ronoiiiis 
as bigii-nainos are convertible. 'I'lie jirsl indicates the 
wlioox t*r he, slie, or oven (by analogy) it may be; 1 
tlie .fceoH//, tlie person (of wliat sort so ever) syjci/.cw /«; 
ami tlio thirds whoever (<)r wliatcvcr) has oeensionccl (or 
fell) the experiom'e upohtn of liy tlie first to the second. 
To tii^'aboxo seven parts of spcerli Knglish giumniaiians 
geiieially add the ortirluy and often the inferjt'vtion. 

Thu Thigiish langnugo has redneed its gininmatical 
elements to tl.M nierest miniimnn, and gains its pieeision 
less by Timeh-expressivo compounds than by numerous 
distiuet single words, tin* unitv sought being rather tliat 
of signification tiian of foJin. ^Vc sliall here state the 
iimro important of those jieciiliavitics in wliieli tlio JCnglisb 
diflers fiom other languages, taking no note of dialects. 
Idioms, provincialisms, vulgarisms, or arelifiisins, but limit¬ 
ing onrsi-hTS to jmru Knglisli. Its words aio cillier— 
I, nolinijul, or 2, relational. The former include woids de¬ 
noting (1) existi'nee, aud yielding nouns and pronoumt; 






Noiij. 

I’OSB. 

let 

Per. 

M. or F. 

Singular, 

1, 

Mine, 

2iid 


n 

,< 

Tltou, 

Thine, 

8rd 

44 

M. 

44 

He, 

His, 


44 

F. 

44 

Slio, 

Hers, 

ik 

44 

N. 

14 

H, 

Its, 


As Ibo speaker and the person sjiokf'n to are citln*r really 
or ideally present, it is needless to indie.ate sea;; there is 
need of niimhet^ to give or imply assent or consent, and of 
ca$e^ bceanso tbe relulivo state of each is constantly under¬ 
going (mental) change. 1 n tlie third person, number, gender, 
aud case are each simultaneously indicated. 

Self is added to the three persons to foim the rellcxive 
jtersonal pronouns, thus— myself Ihyt^el/i yourself yovr^ 
selves; ourself ourselves; hivisUf herself itself and 
themselves. Relative pronouns refer or carry buck onr 
thoughts to some anlecedcnl or previous noun; they are 
taA/), i/.7//(7/,and that. As isuscdnsaiX‘latIvonrter«a9»eaiid 
such. Who baa whose for its poss(‘ssivo and whom for its 
objective. Who^ loAfcA, and tt'Afif, wlieii used in asking 
questions, arc called interrogative pronouns, and when 
UicBC have ever or soever added to them they form com- 


(2) quality, supplying a^ectivts; and (3) action, intro¬ 
ducing verbs; the latter comprising (a) relations of things, 
prepositions; (fj) of qualities, adverbs ; and (c) of thoughts, 
cnujunclions. 

Nouns may he clasbificd in regard to ihouyht os (1) 
projier^ tlie names of individuals; aud (2) common, names 
(>qiially applicable in the same sense to many objects. 
These may be (a) sensible^ as knife; (6) ideals ns poem ; 
(o) coliertirvy us multitude; (7) abstract^ as joy, defect, 
kr. As regards /hrm eoinmon nouns may bo singular or 
jdnrul. They fui*m their plurals by (1) adding s; hut 
(2) wh(*n s cannot be euplioiuously added—as in words 
oniling in vli (hoft), slty s or es, x or o (short)—the'plural 
is funned by adding es, as iiore.h-es, flasli-es, kis8-cs, fox-es, 
ceho-cs, &e.; (3) nouns ending in / or /c, which com¬ 
monly follow lliu general rule, sometimes clmnge f into 
V beforo adding s or es; (1) singular nouns ending in y 
preeedeil by a consonant or u change y into *, and add es^ 
asdaint/e.<,c<»ll<*ijiuVx,- (4)afew old English forms ai-o still 
in use, as man (vn itli its coinpiiuudK), men ; cow, line ,* how, 
sirine; clulil, vhlldren; fool, ,/ce^,* goose, geese; tooth, 
tiith; mouse, j«/<r, &c, l‘roper, collective, and abstract 
noiiiis, names of metals, inulerials, and things weighed or 
nu•a^urud, an* goucrully used in the singular only. Words 
deriii'd from foreign ami classical lungnagcs (unless 
natnraliz(‘d) retain t)n-ir own plurals. 6Vm/cr, or distinc¬ 
tion of sex, f'vcn vvlieii speaking of living beings, is, as fat' 
jis possililc, li'ft unindji’uli'd in Tnodern ICnglish. When, 
liowi'ver, it is desirable to do so, wo eillier use (1) difierent 
words, as Loiso, mare; (2) a jirefix denotive of sex, as Ac- 
goat, .'fAe-goiit; 7«ff«-servuut, maid Kei*vant; (3) or suilixcs, 
essy L'y iue^ a, or other l>orrowcd form. Names of living 
bi ings whioli inny ]>o of either sex arc called, as regards 
geiult*!’, common^ ivhilo names of inanimate things and of 
eteatuii's wiinso sex it. is unimportant to indicate are said 
lo be of Ihu neuter gender. Crwe is only marked in Knglish 
nouns to distinguish tlio originator, container, efiie.ient 
jigi'ii! <ir j)<i'«se.ssor, and tlmt now chiefly in reference to 
])<*rsous, 'J'his is done l>y adding V to singular uoiins aud 
jilural nouns not endhig in .<•, as king’s crown, men’s hearts, 
and ’ to jilural nouns ami tliosc liaving an s-sound ending, 
as sailor.s’ cheers, eonscieucu’ sake. Tlio proposition of 
is very generally used before a noun or pronoun to in¬ 
dicate tbe possessive, as, Tin*, crown of the king. 

IToiiouns arc (1) personal, (2) relative, and (3) adjec¬ 
tive. rersoiial ])ronouiis take the number, gender, und 
ease* of the nouns for which tln’y stand. Tlicy ai'c thus 
declined 

Obj. Nom. 1*088. ObJ. 

Me, IMural, We, Ours, Us. 

Thee. “ Ye or you, Yours, You. 

Him. 

Her. Tliey, Theirs, Them. 

It. 

pound relatives. Adjective pronouns are (1) possessive— 
my (mine), thy (thine), hU, her, its^ owr, yo«r, fAeir, and 
own; (2) demonstrative, pointing out particular nouua 
jircciscly— this, these; that, those; former^ latter; yon,, 
yonder, selfsame, and such; (3) disti*ibutive, denoting 
si purately the things wliieli make up u whole—eacA, every, 
either, neither; and (*1) indetinitt;, referring to things in a 
geueral irmniicr— all, a?wther, aiiy, aught, AotA, certain, 
divers, else, few, much, many, naught, none, one, other, 
svvrrnly some, sundry, u'hole. One, other, and another 
may be used in the po.«»essivr case, and ofAer takes the 
jilural. There is used as an indefinite nominative pro¬ 
noun, AS, Tbero may be a enuBO for ibis. 

Adjectives are descriptive words. They name tho 
qualities, properties, peculiarities, accidents, quantity, or 
number of objects. Of these, two, a or an and the. 
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have received tho name of articles. A or an limits tbo 
noon before which it stands to one, as, a fibh; and is 
therefore called indejinite. It also generalizes a proper 
noon and makes it common, as, He may be a Wordsworth, 
but is not a Sbakspeare. The distinpHil^hcs tiprr.iul olijects 
which (1) are well-known, as, Tho Queen; (2) require to 
be indicated with precision, as, Tho book with tbc gold 
clasps; (3) have been inentlonod before, as, Tlu! man you 
sought is found. It is therefore called t/e/fwiVe. Adjectives 
denoting qualities which may bo incvras<*d or diminished 
are inflrctcd by com]>ari.son. TJjc positive degree expresses 
tbo quality simply, as hot; the vomparafive a higher or 
lower degree of the quality, as hotter; llie superlative 
the highest or lowest degi-co, as hottest. Adjectives of 
one syllable, or dissyllables which end in Je <ir // (diange- 
al)Io into i), add T ore/* for the coni]>arativc, and »t or est 
for the 8U[)erlative. More or less and most <ir hast arc 
prefixj'd to words of two or more* Mllablos, as joyful^ 
more most joyful. Many a(ljc<;tiM*s aie nnin- 

ficct«*d, A few old forms of udji*ctl\iil pnmparison btUi 
remain in use, as bad., evil., or tV/. vcom', ivorst ; fore, 
former^ jToreinost or ^frst ; f/ood, bi tfn\ best ; late, later 
or latter^ latest or last; lUllc, h'ls., hast; mueh (»r many, 
vtore, most; old, older or elder, vhlest or eldest, &c. 

Tho verb aOlrms. It is the piincipal word in c\eiy 
sentence. We impress and arc impressed, and we rc'gard 
all things else as like ourselves in that. Wlien, in afiirm- 
ing, we think most of (1") the act of impressing, the verb 
used is active.; (2) of being impressed by .an action, tin* 
verb is jyassive. If the verb express < xistenoo, state, or 
act complete in itself, it is iutransUlve : bnt If tlic art is 
ineornplute witliout .an obp'ct on whieb It (qierales, it is 
transitive* Verbs arc iiitlected to indicate mood, tons<*, 
number, and person. Mood refers to ilie manner in 
which the afTirination made l>yaveib is presented to the 
mind. It is indicative when a dir<‘et. statement is madu 
about it; euhjnncth^ wlien the action expressed depends 
n some condition; imperatire. when command is given | 
or entreaty made. Tlio imperative is used only in the 
second person. The indicative has distinctly inflected fernns. 
Tho inflected subjunctive is now—except in the case of 
tlie. verb to .seldom employed. Rceanse these are 
limited by considerations of time, number, pei-son, 
they are finite moods. 'J'lio iurmitivc moial is only tin* 
namc-fonn of tho verb. Tense indicates time —jiast, 
liresent, and future. The present and the past have 
inllectcd forms. Personal verbs have tlirec persons in 
Ciich number. Conjvyation signifies tbo bringing together 
of all the forms in wiilch a verb can lit* Tised. Gonjuga- 
tioDS are, (1) old, strong, or irregular, ami have seven 
infieetion-forms; and (2) new, weak, or regular, which 
have only six. These arc arranged thus:— 

1. Sthono CoNJiroATiox. 
rrescut Tense. 

Singular, Plural, 

let Per. I tell. Wc tell. 

2nd “ Thou tellest. Ye or you tel! 

Bid ** Ho tells (or telleth). Thev tell. 

Past TeiiM!. 

iBt “ I told. M o told. 

2nd “ Thou toldcst. Yc or you told. 

8rd “ Ho told. Tliey told. 

Imperative, Tell. Intinitivc, To tell. 

Participles—Imperfect, Telling; Perfect, Told. 

2. Weak Conjuoatjo.n. 

Present Tense. 

Siiigu lav, 1 Hura I, 

Ist Per. I use. We use. 

2nd “ Thou usost. Ye or you use. 

8rd ** He uses (or useth^. They use. 


Past Toiise. 

Singular, Plural, ^ 

Ist Per. I used. We used. 

2nd “ TIjou nsodst. Yo or you used. 

3rd ‘‘ 11c used. They used. 

Imporalivc, Use. Infinitive, To use. 

Prtvtieijde.*^—Imperfect, Using; Perfect, Used. 

Instead of following the complex conjugation of tho 
•ancients we now employ verbs expressive of personal stuto 
or feeling as auxiliaries for indicating mood. Those wo 
use to denote, (1j oxi'-tenee— am, was, been; (2) activity 
or progress— do. did, done; (3) ability— can, could; (4) 
po.sscssi{»n—/moc, had; (5) pormissinn :i.sked or granted— 
ht; (( 5 ) jmssibility, natural or acquired— may, might; 
(7) duty (moral)— ought; necessity — must; (b) obli¬ 

gation ((•nforc.ed)— shall, should; (10) intention— will, 
would, 'riu; two lubt-inentumed Interclninge in difl«*re*nt 
peiscms. M'ln n indicating futuiity (o) dependent on tho 
speakers will tlie use is- T, we will; He, you, they sliall; 
and (^) independent of the speakers will—T, we shall; 
He, you, they will. Some verbs used only in the third 
]>erson, .as it rains, arc ralleil imprrsmial, 

Adverlis for tlie iimst part modify verbs; occasiimally 
they afleel tlie meaning of .ailje<*tives. They may be clo-ssi- 
lied as of ~1, Time, (1) present, now, instantly; (2) past, 
be fore, lately; (3) future, henceforth, Itcreafier; (4) e,on- 
; tinnoiis, always, still; (5) indefinite, sometimes, often, 
2. Plaee, as to ( 1 ) ]»osition, eitlier (rt) near, as lure, close 
by; {,b) there, afar; or (r) indefinite, where: (2) direc¬ 
tion, /o, towards, from, thiilar; (3j suecession, 

.3, Manner in relation to(l) allirmation, yen; (2) negation, 
nay; (3) similarity, alilcc', (4) difierenoc, otherwise; (o) 
quantity, much ; ((i) quality, fairly; (7) uni<ai, together', 
(S') sepaiatioii, asunder\ (1») eoinpaiison, less; (l(t) illus¬ 
tration, nameig: (11) mode, headlong; and (12) degree, 
enough. Phrases and elmises are often used as adverbs, 
a.s post haste, with railway speed, as light as a feather. 

Prepositions arc words placed bcfoie nouns lu denote 
the relationship which tliey bear to each other, as above, 
through, beyond, under, tic., ilany jilinuses are used as 
prepositions, as, in spite of, in connection with, &c. 

ConjunctUiiis coniu'ct ideas, Ihoughts, and expresslon.s. 
They arc eitlior (1) Co-ordinating, (o) us additions, also, 
and, besides; ( 6 ) as ojqiusitionR, but, atdy,frst, next; and 
(c) as relations, because, hence, so that, therefore; or (2) 
Subordinating, («) corndalive, so, that, though, yet; ( 6 ) 
conditional, if, lest, since, alihouyli, &e. 

Interjections are indications of emotion. They do not 
form integral parts of tliosc sentenres in whieli they occur; 
and rather hoKl an indefinite place on the border-marsh 
between sipiifieant and noii-bigniticuiit sound, than ntiiung 
the parts of speech. 

Syntax regnlules the constniction of scntence*s. A sen¬ 
tence is the expression of a complete tbouglit. 'l‘hc simplest 
exprc.ssioit of thouglit i.s the joining of a subject and a 
predicate, as, A/fl« speaks. The former is the idea under 
the mind's observation while thinking, the latter is w’h.it is 
afiirmed conceining it. Kaeh of those may be enlarged by 
adding words or phrases. Additions to tlic Mibjecl; aro 
culled enlargements, to the predicate compkiuents. Tho 
chief object of syntax is so to arrange words as most exactly 
to express all the relations, connectums, successions, aud 
influences of our ideas, and thus to give adequate and accu- 
i*ate uticranco t<‘ our thoughts. It tenches ns to attend to 
(1) tho order, (2) tho concord, and (3) tlie govennnent of 
words. Order i.s either logical or rhetorical. Logical order 
icqnires words to he so placed as to bring out most clearly 
the intended im-auing. 3’he law of rhetorical order i.s that 
words should be so joined ns to set forth our ideas most 
efiectively fur tho end we have in view. Adverbs require 
e.sjiei'iul care tliat no doubt may be left in the mind regard- 
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5iig tlm word to be nlTectoU by thfm. Concord jr tbo 
«grcc«f:ut in number, gcmlcr, case, and person, of all words 
Jiaving reference to eaeli other, in order tlint c(.n.sisteiipy 
of expression and wnity of impression may be secured. 
Hcnee, Cl)a finite verb agrees with its sul>jeet, whieli must 
be put in the nominative case. 'J'he immlnT of llie subject 
<lcpcnds imms on its meaning Ilian its form. (2) rroiiouiis, 
personal aiid relative, ngri'e witli tlie iioniis they ri^jiresent; 
adjectives and adjective prononiis the nonns they 

qualify or to winch they refer, (o) Words signihing the 
name tiling, in the same relation, are ]mt in llie same ease. 
OoveiumfiU signifies tlie jtoner wlii<*li om* word (‘xerciscs 
over anotlier to require any elinnge in its infh*etion. In 
this way, (1) lraiisiti\e veibs (nilh llieir jiartieiples) require 
their direet complements to he put in the ohj«-etive ease. 
(2) When two or more nouns <’onie together om* (d whieli 
belongs to. is contained in, or owes its origin to, the other, 
the latter is pul in tiic iiossessive ease. (Jl) l*n‘posilions 
take tlic objective case after them. (•!) Finite verbs (as 
'iwll as home nonns and adjectives) are often followed by 
an infinitive. 'I'lie supreme canon of syntax is tlint a 
precise and thorouglq^iing eoriMSleiicy of thought and 
phrase must, be obsen'r<l and altaiiietl in the I'onsti'uetion 
of sentences. 'I’he relations of seiilencr to senlc jue, ami 
the development of one truth fiom another, lielong lather 
to rhetoric and logic than to giainmar. 

GRAMMAR SCHOOLS, 'rin- Rom; in iii'nmmofici 
Studied (Ireek as wc* do Latin. Tlu-v eslahlislied scliools 
early at Rome, and under t);e empiie similar s(*ininari(*s 
were eslahlislied in all ‘In* most fainons cities snlijcet to its 
rule. Graiiiinar, as tie fir>t step in the 7WW«iw, was 
luiiglit in all llicso sehods, and lienee those pKiecs <»f 
instruction in whic.h (he laws of language were expounded 
were called grammar scIukiIs. In Voik, under Alcuin, we 
find tlic most celebrated of ibe Saxon gianimar schools, 
and tlirough Alenin, in the reign of (’liarhinagne, the 
J'alatinc model seliool for tlic new* Western Knipire was 
oslablished. The model was oxt' iisively adopted, and all 
the elemeutf* t»f knowledge, <‘omTnunieated through tlie 

I.!itin tongue, were laiighl in tlmsc am*icnt houses of learn¬ 
ing, ■>>liieli at first preceded and latterly bceame prepara¬ 
tory to the unlvcrsiti(>s. A gianiinar school is propeil}' 
■one in wliieh the learned languages of Greece ami J»omc 
arc the fundamental studies, and tliis lias been fixed by 
many judicial decisions as tlie legal meaning of the term. 
Grnmiuar schools liavc long been regulated by sclipmos pre¬ 
pared under the sanction of and orders p.nssed liy tlie Court of 
Chaiieery. A select committee of the House of Commons 
in IftlS gave in a rr-port on 44(1 endowed gnumnnr schools, 
which led to “An Act for Improving tlie Gondition and 
Extending the Benefits of Granniiar Schools” (1840), by 
placing them under tlie care of tlie Cfmrt of Kquity, and 
empowering the Court of Ohniieery to exteinl and improve 
the education they give. The six great public schools— 
Eton, founded in • ’,41 ; Wineliester, 1387; Westminster, 
1600; Gliarti rhoiise, 1011 ; Harrow, 1671; Rugby, 1607— 
were dealt with and put on a solid basis; and under tbo 
royal commissions whieli liavc since been issued to inquire 
into and to organize the middle-selioid educatiou of Eng¬ 
land, Scotland, and Indand, considerable progress 1ms beem 
made in extending the course and inqnoving the conditions 
of instruction in all the Imjiortant grammar schools in tlie 
empire. Shicwsbury, 1651; St. Raur.s, London, 160h; 
Merchant Taylors’, 16(»1; I’ppinglmm, 1584 ; Christs 
llopp'lal, 1663; Kdinbnrgli Royal High School, Aberdeen 
Oramniar School, Hcriot’s Hospital, Dublin High Seliool, 
Londonderry College, &c., arc* among the oldest of our 
historic grammar scliools. 

GRAMMARIANS or GRAMMAT'ICIp among the 
olnssieal aiiefents, a title of literary distinction and honour. 
Suetonius has MTitteii a liistory of the relehrated grain- 
marlans of the Roman Kmplrc. riiilopomiH, a celebrated 


pliilosoplier and scholar of Justinian s time, was snrnnmed 
CrmnTuaticus by way of honourable distinction. The title 
was not eoufined to mere pedagogues, but bestowed on tliosc 
who distiugnislied themselves in tbo higher walks of litera¬ 
ture and oiitieism. In fact a fframmaiicm was nearly ukhi 
to our philoioger. Before the time of Grates, suriiamed 
Mal^oien^ who lectured on grammar between the second and 
third Runic wars, it was not even known by the Romans 
wliat was the meaning of the term; but Romo afterwards 
became distinguished aliovc all other nations for tlic num¬ 
ber and bviiliaucy of lier grammarians, whoso writings still 
eoutinuc to bo read and admired, as Aristarchus, Dionysius, 
DidyiTius, Fla<‘en.s, Quintilian, »k.e. During the second cen¬ 
tury of the CJiristian era tlic irmst celebrated gi'ammariaus 
were I’ollio, Kutvehins, Allieiiams, .lulius Pollux, Maem- 
bius, and Aldus Gelliiis, whose works relate not only to 
criticisms of ancient writers, but to the general Jitcrutuvo 
of GiTCce and Rome, 

GRAMMATICAL ANALYSIS mar refer (1) to 
separating tlic words in sentences Into the parts of sfieeeli; 
(2) to indicating the Inflexion of the several words in any 
seiitcnec*; (3) to liringing each word in a sentence under 
the lull's of syntax; and (4) to breaking up a sentence 
into its seveial eomptuieiil parts, each contributory to the 
eoinjileteuess of u statement. An ordinary knowledgi' of 
grammar will eiinbli* any one to d<' the first three, the last 
is a inatler of moic difiicnlty. The following diii'ctions 
simjdify the task. As every faeiitencc consists of two parts 
-- a name or its equivalent, as .^uhjvct; and au aflirmative 
or verb, ns predf.rafr — ont'h sentence may be separated into 
these two— e.f/. Go (/jjy( 6) tlion (p^/ 6.) Scntenee.s may 
he—(I) eonliiiiiing only one .suhject and one predi¬ 

cate; (2) covtfHnmd^ in uliich two (or more) sentences are 
I'ombined or co-ordinated. “John came home yesterday, 
.lames came home yi’sti'rday,” may he eoimliined into “.Tolin 
and James camelioine yesterdayand, “AVilliam promised, 
Rohcrl ]ieifoniied,” may be combined as “William promisi'il 
but Robert jierformed.” (3) CV»wip/c5P, containing a prin- 
c!p.al seiiteiiee round wbicli other sentenees, clauses, or 
phrases aio grouped; as. The law has now decided Hint 
I }ou arc wrong. Here wc have (o) The law has decided 
' (someuliat), ^i) now (a phrase, equal to “at the ]ircM*ut 
time”), (r) yon arc wrong, (<Q that, a connecting or coiijniu*- 
tive ])hra.se subonlinatiiig the independent sentence '‘yon 
are wrong” to tii« principal onethe law lias decided.” 
jLidar^tmenist aiVect or modify the subject, and may 1 k‘ 
nouns or noun-phrases, adjectives er adjectival plirases, 
or adverbial pbrasoa modifying adjectives. ComplemeutH 
modify the preilicate, ami may la* of the same three sorts. 
Geinjunetions or conjunctive phrases unite either the principal 
or tlie infi'iior part.s. To un.ilyze, tlicrefore, wo require— 

1. To separate each sentence into all its (possible) com¬ 
ponent Bimplc sentences (it any). 

2. To separate each simple sentence into all its rom- 
puTn*nt ehanents. 

3. To arrange all the pails of cacli sentence in tbo 
order of their importance. 

4. To write doun tin' nature of each sentence, clause, or 
jihrase as it. oceurs. 

6. To write down llic fmietinn of each word, as it oeciirs, 
in its relation to the sentence. 

0. To recognize, note, and describe tbo relations eaeli 
senteiiro, clause, or jdnasc beai*s to etu.'h of the other imrls. 

Stfudusd^ is the eoinpositimi, mia!t/gis the decomposition 
of sentenees. 

GRAMME is the standard unit of Fmich measures of 
weight, and is equal to the woiglit of one cubic contiinctro 
of pure water of the tempeiature of 4.® C. (or 89*2® Fuhr.) 
weighed iit Raiin, or 1.6'432;(4l» gialns troy in English. The 
other weights niu called gi'aiiiiiies, w'itli the prefix of the 
Greek imtnerals f/erw, /rerfo, ^iVo, and accxirding ua 

it is wanted to express 10,100,1000, or 10,000 gi'armnes, 
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or of llie Roman nnmuralH centiy and milU^ to express 
tenths, liundredths, and thousandths of a grainmc. A 
hilo| 2 ;ramme, or 1000 grammes, is equal to 2‘2 Ihs. avoir- 
dupois, and a single grain troy weighs *0G48 grannuc. 

GRAMMONT* COUOT X>E» a c<debrated persnnngo 
of the time of Louis XIV., served in the unny >%ith great 
distinction, and rose to llio rank of lieutenaut-geueral; but 
he ncquiixd his celebrity by his great wit tunl his relations 
with the most eminent persons of his day. Tie sjieiit sotin; 
tiinr? nt the court of cWlos IT. of England. During his j 
icsuleiice ill England he engaged to marry Miss Hainiltoii. I 
Eorgottiiig 01 * neglecting his ]>ruinise he set out to rrluni 
to Franco, but Iwing overtaken hy two of tlie lady's j 
brothers at Dover, and asked whether ho bad not forgotten ! 
soinutliing, “ Yes, indeed, T have forgotten to many yom* ; 
fcisler,” answered Grammout, and iuinicdi.'itely returned to 
coinjil»*tc his engagement. Oraniinont died in ]7t>7, aged 
<*iglity-six. Ilia “Atemoires,” which were pnhlishcd liy 
his brolhcv-in-lnw, Anthony Hamilton, are admitted to he 
A very clever production of that kind; they abonnd in wit 
and animation, and present a lively tlmugh sometimes a 
disgusting picture of the ))rofligale coiirl of Clnules II. I 
Of the English editions one of the best is that of IBll, 
in tw’o volumes, with sixty three jKirtr.iits and nuiny notes 
.and illusti’ations. 

GRAMPIANS* iSco AnKuniJ'.NSiiinK. 

GRAM'POUND, u market-town of Englaiul, in Hie : 
county of Cornwall, situated on the river Fal, ivliieh flows 
Ihrougli the town, and distant 2bo miles from London on 
the Great Western Railway. 'J’hi- greater part, of the town 
i* on the east bank of the river, and consists of one main 
street on the declivity of a hill. The population is only 
482. This small place formerly returned two nu-mlnn's to 
the Houso of Commons, and was once represented h\ .lolin 
Hampden, hut was disfruiielnsed for gross hrihery in 1821. 
'I'Ijc name is a corruption of (irandjutttt, great hriilgi*—the 
fiver here being crossed by a fine sl<ine Inidge, wliieb is 
now CO feet above liigli-waler inaik. It is supposed to 
stand on the site of the Roman Voluha, 

GRAM'PUS is the name comrnoulv triven to tin* Orra 

It 

gJadinfnry one of the Dolphin family (Di-lplnuida*). Tlic 
grampus or killor-wlmlc is pre-eminent among all tiic 
<i‘laeeans in strength, ferocity, mid voraeity. It is a large 
whale, ranging from 18 to 80 feet in Icngtli. I'he nntei i<»r 
part of the head Icnninates less abniptly than in any other 
of tiic family. It is easily recognizeil by its fli])]>ers and 
dorsal fin—the former being broad and rounded, the latter 
long and elevated. Tho grampus is glo‘*sy black above 
and white beneath, withawliito bnml over each eye. ll 
is an inhabitant of flic nortlicrn sens geuer/dly, and fre¬ 
quently appears on Uritish coasts. The food of tin* 
giampus consists partly of lish, hut for tho most part of 
mammals, such as seuls, porpoises, and even the gnvit 
sperm and Greenland whales. They an? said to Imnt in 
packs like W’olvcs. Grampus is also tlio imnie of a geuns 
of DelphinidK. Riss</8 Grampus {(•rawjivs t/riseoit) re- 
ficmhles externally tho Caaing Whale {(Hohioveplntlux 
but the upper jaw is wilhont teeth. If is about 
18 feet long, and is remarkable for tho variability of il.'^ 
colour. It lias bi'cn found both on the English and Knaieli 
coasts. 

GRANA^DA, ii ])roviuec of Spain, Is hcniudml on the 
E. by Murcia and Alinciia, on llic S. by the Mediterranean, 
on tho N.by Albueete and Jnen, and on the W. by tlio pro- 
vinees of Sevilla, Cordova, and .Tarn. The iiopulatiou is 
480,OOf). 

The whole of this province is divi'rsified wilh majestic, 
mountains, dcliglitful valli'ys, and wide plaims; it has also 
an extensive line of const. The Su-n’us Nevada, Alpu- 
jarras, Gador, Bcrmeja, and Ronda uro among the moun¬ 
tains of the province. Alulhacen, ono of the simnnits 
of the Sierra Nevada, is 11,781 feet high. The deull. 


Guadix, Guadlaro, GuadelTuedina, Motril, and Alineria are 
Iho principal streams. Th«‘ mineral springs are nudierous. 
The soil is covered with a luxuriant veg»‘tati«»u, Tlie-sumiich 
and the cork trees, the oak bearing Hie ( diblc fruit, and 
many other valuahio trees and shnihs, form the extensivo 
thiekets of tho sierras. Tlio soil is very productive and 
llio agriculture good. M<‘tnls are ahnndnnt in the moun¬ 
tains. 'i'lk(To are many iron and lead mines. Copper ore 
lies on tho surface in many places; antimony and quick¬ 
silver arc found near Malsgu, and inolybdennin at Ronda. 
<kial is femnd on the maigius of the llciro nn<l of the Alfa- 
car, near the capital. Exquisite marbles, Jasjjers, and ulu- 
liaster arc abundant. 

Tin* hemp of Ginnadu is among the finest known, 'riicra 
are nianufaelures of woollen, cotton, and linen si nils, pajier, 
and ](aHo'i’,and aiiehovy and luuny lislierics are ]ii'Osi'Ctited 
on Hie const. 

Granada formed a jmrt of tlio ancient Ihrltra, and on 
Hie desirneliou of the Ibero-African EnipU'O it liccame a 
new’ state, founded by Mohaunned Alliamar in 1238. It 
remained in tin. poss«-s&ion of the Moors for 250 years. It 
was Hie last possession of the Moors in Spain, and was eem- 
quevetl hy Ferdinand and Isabella in 1402. Dining llio 
Mooii''h sway it rose t a piteli of intelh'clnal greatness 
hardly equalled .at the time in any oUkt part of Europe. 

Gn.\x.M»A. a city of Sjiaiii, capital of the above province, 
and the seat of an arebbislto]inc, is situated at tlie foot of 
Hie Siena Nevada. 

'llie earlv liislory of Granada is hidden in obscurity. 
ITiider the Romans ///iV/eWs w’as a place of boine import- 
' aiiee, being made by Ibom a mnniripal colony entilled 
J/nuict/num ]''htrfntinvm lUiheritanum. The Goths 
cliaiigi'd Hie Roman name into Kliberi, and allowed Hie 
jilaec to fal! into decay. The present city was founded by 
the Moors in tin* tenth eeulury. and became a jiart of tlio 
kingdom of Ooiiloia. In 123t> it was strengthened and 
augmented, in consequence of being seleetiHl liy Molianiincd 
Alliamar ns the capital of his new kingdom. The tlircme 
cmitimied in the family of that prince till 1-1P2, when after 
ji year's siege it surrendered to Ferdinand the Catholic. 
Alany Moorisli families eonlinued to reside here for a cen¬ 
tury and a half after its ctmquest, .and contributed to its 
prosperity and imjiortiuiee. \'arious attempts to convert 
them to Chil.stiniiity were made siib.seqiieully to the con¬ 
quest of Granada, but tlie.*>e having proved, ns is alleged, 
totally unsuccessful, the priest-ridden government of Philip 
JU, resolved, at the instigation (»f a few bigoted eceb-sias- 
ties, to expel the Aloors from all pavt.s of Spain. This 
insais’ resolution, by whieli the kingdom was diqivived of .a 
larg(5 nmnber of its most iudnslrious and valuable citizens, 
was carried into elVeet in 1008 and 1010, under cireuin- 
Ftnnres of the gre.atest barbarity. 

1’Iie Alhambra, Hie Generalife, Toitos, Rermejas, &e., 
arc tiie principal memorials of its Arabian grandeur. Seo 
AuiiA^iniiA. 

Granada stands on and between two hills. The liarro 
intersects the city and the Jenil .skirts it, and tho ri\er 
banks atlord many beanlifnl shady walks. The aspect of 
the city at a distance is imposing, but this efli cl is remov(‘d 
on entering it hy tho intricncy, steepness, anil narrowness 
of its streets, and hy the mean appearance of the houses. 
In the level parts, however, there are spacious squares. 
The cathedral, Hiongh irregular, is a splendid structure, 

I profusely ornamented, and containing beautiful statues 
I and pietnres. The other principal chnrelios an* Hiosii of 
I San .levonimo, the ('hartren.x, las Angnstias, and Santa 
t Cruz. 'I'liere aiv imiiieroiis ]»nnsb elmrclics, adorned with 
I rich m.arliles and other winks of art, and several convents. 

Thei-e is .an aivhiepiscopal jiahuv, an csteiibive gLoierul 
hospit.ai, a Aloorish bazaar, ii university, six colleges, a 
matheinaticil academy, and other cdueation.al establish¬ 
ments. There is a royal manufactory for saltpetre and 



GUANADA. 


380 


GKANGEMOUTU. 


gunpowder, and several nmmifactorics of kIIIc stuffs, such 
as M'lAjt, taffclas, satin, liandkercliiefs, and ribbons. Tiio 
Sfwiiig hilk of (iranada is preferred to all otlurs. Tlic-w; 
ijianufaclures, as well as Unit of sailcloth, Inive grj-atlv de- 
eliiied dining the present century. 'J’lie population, wliicli 
in the timir of tlio Moiu’S was said lu be bUtl,tMlU, is now 
about (>h,000. 

GRANA'DAt NEW, Is a of C^cntrnl America, in 
the slal(‘ of and 110 miles N.N.W. from Nieaiagua. it was 
founded in 152*2, and was of considerable inipurtancn till 
1857, when it was ucaiiy destroyed during tho revolution¬ 
ary war. Tlie ))n‘sent inliabilants (about lo.tMKl) triule in 
cocoa, indig<», T^ieaiagua woiul, and liides, wliiiii are cxpoiled 
in flat-buttuincd boats by the lake ninl river San diian to 
the harbour of Sa i .Tna I del Norte in (be Oaribbean Sea. 
Kffurts aji* being niatb* to lesloie the city to Its furiniT ilii- 
porlanee and prosp<-rity. 

GRANA'DA, NEW. See fbn.nnj’.iA, r.NiTi.n 

S’J ATi:s or. 

GRANADZL'LA, the name a]iplleil in llrazil to the 
fruit of J\iitn[flora (jttadrunfjulfirin^ which is srinietiines as 
large ns a child’s head, and eonlains in tlie eentic of a thick 
fleshy rind n large quantity of seeds sni rounded by a suh- 
ncid X»nlpy mucilage. It is niucli i-stc-erned in trojiieal 
countries as a pleasant dusseil-tinil, and is oceasi«»naIlv 
seen in this country. Other spei-ies of I’assifbaa afford 
edible finits, whieh aie aho called granadilla.'^. 

GRANBV, MARGUIS OF (John asnm:s\ was 
the eldest son of .Fohn, third duke of Ihitlaiid, ami was 
born on the ‘2nd of .lanuary, 17‘2I. lie jaised a regiment 
of fool for the king in the rclwllion of 17*15. Kov (bis ho 
received tbo Coloneley of the Horse Guaids, and went abroad 
in tbe Seven Years’ ^Vnr us lientennnt-geiicral. At tlie 
battle of Mindei) he was eompliniented by Prineo Feitliiniiul 
of lliunsvviek, at tho exj)ense of his Mi})eiior ollicer, Sack- 
ville. who was ultimately ejishieied for his comlnet on that 
oecasion. Jle eommande»l during the rest of the Seven 
\ cars* War, and in 17flG was made jiermam nt comnnuidcr- 
iii'chief. lie died ‘20th October, 1770. 1 Ms gie:it popu¬ 
larity (md very well deseived) is shown by the nninher of 
old inns liiat still bear his name. Kvery n-adci of Charles 
Dleki'iiH knows that one of lliem was the j)io])erty of the 
immortal Weller family. 

GRAN-CANAR'IA or CANARIA, one of the Canary 
Islands, in tho Atlantie. on tlie west eoast of Nortli Afiiea. 
31 gives tJjL* imine to (lie wliole group, and is situated to tJic 
east of Tenoriffe. It is neaiJy circular, and its area is 75K 
square miles. The highest point, K1 Cund>re, or J’ico del 
l*ozo de las Nieves, is (>G4H feet aliovc the sea. 'J'ho moun¬ 
tain Saiicillo, near tho coutre of tlic jshind, is 0070 feet 
liigli, and is surmounted with n largo woihIcii itoss. P«)rt- 
Ja-l.uz, which allurds good nnelioiagc and is well sheltered 
from tlio north-east winds, is formed by Isleta, a rocky' 
liroiiioutory joined to the isbiiid by a low isthmus. Las 
i*u)mas is thi rni i:al of the island. 

GRAND A^IZE, THE, was jsart of tho legislation 
of Henry II. as preserved for ns in the ]niges of Glanville. 
It was a development of that impiest into fuels by tlie 
liulp of a jury of r«*eognition whieJi w’as an old custom in 
England, and which the Oonqneror hud wisely organlssed 
and used for the preparation of Domesday Hook. Henry 
If. carried the system still hirther, and used it also in 
judicial matters. The system was bi ought into the fortii 
known ns the Grand Assize. Any one wliosc xmssession of 
his freehold was disputed, for instunee, might refuse trial 
by battle, and claim iiistend to have tlic (juestion tried by 
tw'clve legal knights of tho iieighhonihood, chosen by four 
legal knights of the county, tlircc by each. I'lie chosen 
twelve tlien were to swonr which of the dispulauts had tho 
l>est claim. If unanimous on one side or tiie other tlic 
verdict followed; if not, others were added to them until 
twelve did agree. This was tJic true beginning of the 


“ palladium of British justice,” tho trial by jury, and not 
tbo custom under Alfred and other early Kngllsii kings of 
A trial by eonipurgatlou, which proceeded on quite Another 
prineiph;. 

GRAND JUNCTION CANAL, TBS, forms, in con¬ 
nection willi several others, a complete system of water 
coninmnieiiliou between T.ondun, Liverpool, Biistol, and 
Hull It coimneiices ut Uraunston. on tlio w'cst borders of 
Nortliamptonshire, and lailers the Tliumcs near l.ondon— 
its total length being 1'28 miles. It was executed between 
17Ji:l and 3 805. 


GRAND RAPIDS, an imporlant inanufaetiiring town 
j of the United Slab's, in Michigan, capital of Kent icounty, 

I situated on the falls of tiie Grand Jliver, 40 miles from its- 
month, and GO miles W.N.W. of Lansing. The town is 
well Imilt ill a fine .situaliun. and is eoniioctcd by steamers 
with th<‘ navigation of Laki- Michigan. Jn addition to the 
ailvantage^ tlms affonli'd to the trade of tJic towrn, it is a 
jilaci* uf junction for hix railways. It possesses tbe iiMial 
buildings and mstltntiuns of a growing town, and has 
luaimfuclmes of wooden goods, machinery, chemicals, 
Icatlicr, bciT, ami bricks. Gypsnin is veiy abundant in tho 
vicinity. Grand Ilipids was settled in 1835, and incor¬ 
porated in iMoU. Pojmlilion, 32,U1G. 

GRAND-SERJEANTY, the iiublest of the undent 
Knglihh lemnes. Tenure by graml-scrjeanty is where, ix 
man liobis Ids lands or tenements of tiic king by' such sor- 
vic<*s as ho ought to do in his proper person to llie king, 
us to eaiiy the banner of the king, or Ids lance, or to lead 
Ilia aimy, or lo be his mmdia!, or ti» unry'hiw swoid beforo 
liim at bis eoronatioii, or (o be hi.s curviT, or bis butler, or 
t(» be one of liit. cbnnibciluiiis of the receipt of Ids cx- 
eliequer, ^Jie. 


GRANDEE', ('irmuh tic is tin: name uf tlio 

blcliest rank in tbe Spaiii.sli nobility. Tlie gmndei'.s wero 
oiighially the descendants tjf the great fcudatoiii's of tbo 
Clown, but since thi- lime of Don Carlos 1. tChailcs V. u£ 
Germany^ it became the jiractice of the ispauish Lings to 
raise new men to thi: rank of grandees, which occasioned a 
distiiicliou between the old ami tlie new grandees, maikcd 
by tlie old ones addressing eadi other in the second persi'U 
singular, “ Ihuuw liilc those of a recent creatiou were ad¬ 
dressed ]»y the title of “ your cxccllcnry,’’w'hich beliaigs ta 
all iSpuiiish giandees, 'llie eollcutivc body of tliegiamicc.H 
is called La Grnmleza, and by the constitution uf 1875 
tJiey arc membens of tbo Upjjer House or senate by their 
own light. Grandees have several exclusive privileges, 
among which i-s eligibility to the order of tho Gouikn 
Fi.kkce of Spain. 

GRANGEMOUTH, a town and puit of Scotland, in 
the county of Stu'ling, situated ut the mouth of tho river 
Garron, near the Frith of Forth, ut the junction of tho 
Grand Canal with the Carrint. Ills a station on the Norlli 


Biltlsh Kailvvay, being 4 niiles K.K. of Falkirk and 432 
from London. The town was commenced in 1777 by Sir 
Lawrence Dumhib, in the wclLfounJed expectation that it» 
connection with the canal W’ould give it some consequence 
as a port. Having been built on u regular plan, the streets 
are wi*ll laid out, and theic arc some good neat houHcs. 
From the llaincbR of the surrounding country and the 
adjsieciil bca-dyki'S and canal, the place has the appearance 
of a dntc.li villagi'. 'J'hc Grand Ounul terminates here in a 
basin and harbour. Vessels of large size can lie alongside 
the quays, and smaller ones run proceed by the canal, tlie 
trufllc on w hicli is very cousideiable. Great cffortB have becu 
made of late years to improve the port, resalting in tlie con- 
Htruction ofudock, opened in 1882, withaiiftiea of 13^ acres, 
of which 10^ acri'S are actual dock mom, and 8 acres a tlmls'r 
bnsiu with u depth of 8 feet. On the sill there are 2C feet 
of water, and outside tho gates 8 foot at low water, with a 
rise at springtides of 18 feet and at neap of 14 feet. Tho 
old dock, opened in 1848, lias an area of 7J acros, but it 
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liaa only a dopth of 17 fuct over about onc-balf of it, tlio 
icinjiiiider being about 13 feet in depth. The town lius 
wevci’al churches, a cnstom«houRe,nnd a large park. Thc’iv 
are also extonsivo qnays and warehouses. Steamers ply 
belwucu it and liundoii, Hamburg. Stettin, Rotterdam, uuil i 
4)thcr jiortfi. The chief exports are iron goods, grain, mid 
wool; Imt the miumfacturersof Stirliugand St.Kiuians also 
send their goods to be exported from Onmgemoutli. The 
chief article of foreign import, is timher; and shiplmilding 

caiTied <in to a considorahle extent, ‘"lie number of 
vessels registered as )>elongii»g to the port in 1884 was 
70 (I2.00U tons). The entries mid clemanccB each avertigi' 
1700 (o30,000 tons) per annum. 'I'ln* population of the 
tow'll ill 1K8L was 4500. Kersc House, the seat of tlie 
Earl of Zetland, stands in a linciv wooded par!? iionr tlie t own. 

GBANI'CUS, Uie ancient name of aiiver of Asia Minor, 
in Anatolia, entering the Sea of Marnxjra 30 miles W'est of j 
the peniiiBiila of Cyziuus. It lises on tJx* nortliern side of 
Mount (da,andhasaconrseof about OOniiles. Jl isfainous 
ns tlioscencof Alexander’s first tlecisive victory over l)iiiius, 
331 n.('. Its niodcrii name h> Kandcasn. 

GRAN'm, a well-known ignemis ri*rk, composed of 
the tlirce minerals quartz, felspar, nml nile.i, unitc'd in a 
cimfnsed crystallization, Ihal is, without a re,gnlar avrauge- 
iiient of the crystals. It is called granite on aeeouut ol its 
gr/niuhir structure. i*sc*e IriNKfirs Ihn-Ks. 

GRANT, SIB JAMES HOPE. G.C.B., a genoi.<d of 
the ilritisli army, was horn in 1808, and in 182ti heeame 
<'oniot in tho 0th Lancers. After lifteeu .>eai.s of Ironn* ser¬ 
vice lie was desjaitelieil as iirigadc-major t»» J.onl .Saltonn 
dining tho China War, uiidat itsel<»se in 18 14 went t(* India, 
where ho greatly distinguished himself in the Sikh oampaigh 
under Sir Hugh Gongli. J!e also pl.ueil a cons{riemms 
part ill llio Pmijah campaign of 'J'he pnn- 

<‘ip.al features in the Indian career of Sir Hope (iraiit, 
however, occurred during the gient imiliiiy of 1.857. He 
estuhiished A spluadidreputation asaeavalrygeiieiul befoie 
Jlcllii, and tliroughnut the whole ]ierjoil of the oullirealc 
wa.s perliap.s more uclivciy engaged than any other oihi’er 
•who took part In its .suppression. Always in tlic fiont, 
and always at the post <4 diilicnily, n complete iiarrativi- of 
Ids engagements wouhi form a not veiy iin]>erfi-et liislory 
of (he whole war; while tlie acliievement.s lie perhnuied, 
«ald T/ird Ciranville in the Ihmse of Lords, “seem more 
like tho prodigies of valour recounted in tli« pages of an 
-niicieiit ronianeo than netiiul histiirieal events ocenrriug in 
our own times.” Lord OK de, alluding to the services of 
*Sir Hope at Helhi, Lucknow, Cawnpoir, .nml on the tlogra, 
i»pok«‘ ill terms equally eulogistic of tlic general, upon wlumi 
he had placed imlimititd reliance. Sir Hope (inint was 
Appointed to coimiiund llm I'higHsli jiart of the Anglo- 
French expedition against (!!iina after tlie repulse of the 
allied squadrons at the l^eilio forts. In four months thu 
allies marclicd from the sea to IV-kin, louting the Chliieso 
aiinies again and again, storming the Taku foits, o<'<*iipy- 
ing tho imperial pahiec, and exacting an important treaty 
from tho Chinese. He subsequently held various high ap¬ 
pointments at liome, and in 1870 succeeded Sir J. Scarlett 
in till} command of (ho camp at AUlevshol, where he was 
as much respected for his qualities as a most g.allant nud 
^aga^iol 1 s British soldier ns lie was heluied for his binqilu- 
mindud kindness of heart, and above all for his earnest 
and pn»ctical piety. Ho died 7lh March. 187"). 

GRANT'HAM, a parliamentary and municipal borough 
nnd market-town of Knglaiid, in liie county and ’‘23 miles 
*S.S.W. of Lincoln, is situnted on tliewesthaiikof tho Withnm, 
lOn miles from London by the (heat Northern Railway, 
nnd is connected willi the Trent by nie.ans of a canal 30 
miles long. Tlnrc is a cnni exchange, with l.-vrgc rootn.s 
for conci^rts and metdings. On St. refers Hill, where 
stands a bronze statue of Sir Isaac Newlon, wlio received 
port of his education iicre, a new town-hall was erected in 


18G0. Tlie rinlusophleal ln«!litiitc is a handsome building, 
with good museum nii<l library. Besides tlie liiioi^in ish 
clmreh, tliere are several dissenting clnipels, and a tirst- 
giade school, founded ns a graimimr-sehuol in l/>28, and 
remodelk'd in 187(5. Besides the well-known agi'ieultnral 
implement factory nud iron-foundry of Messrs. Hornsby, 
there are breweries, tanneries, and coacli-lmildiiig work.s. 
The pofiulatioD of the parliamentary borough (whieli returiw 
one incmlsT) is 17,345, wliile tlie number of voters is 
about 2(500, Tho mtmicipulily is composed of four ahler- 
mi*n, inelu'ling the mayor, and twelve rouneillors. 'Iho 
town is known to hu\e ht-en tlie scat of u sulVrngan 
bisliop long before the Norman eonqncst. 

GRAN'UI.ITE or LEP'TINITE is a rock mostly 
coinposi'd of orthoclase aod quartz; red garnets arc usually 
also present. It. h;is a schistose structure, j.s evidently of 
metamorjdjic origin, nnd o«‘eur.'» along the margin of many 
granitic iijasses, Kyanitu and schorl are not unnoimnonly 
also eonstitiients. 

GRANVILLE, a .Ro.aport and walled town of Fr.inee, 
in tho department of ^lamdie, 15 miles N.W. of Avraiiehes, 
having the island of riersey in .siglit. It has a tribunal of 
eoimiieree, a naval selioul, and 1*813 inhabitants. Tho 
town st;»i)ds on u rocky promontory projecting into the 
Kngli.sh (yliannel, 30 miles S.W'. of St. 1.5, The prinripul 
jmblic buildings are the paiish elmreh, eiistom'hou.se, granite 
mole (inelosing :i harbour wliieli is ae<‘cssible to r<‘sselM of 
the largest tminage), cit.idel, hospital, and public batli.s. 
Tlicre i.s a floating dock, and the rise ninl fall of the tide 
is at lime.s as mueli as from 40 to 4 I feet, 'klie iiili.-ihit- 
ants (4 (irainille .are enl«*rpii.sing seamen, nnd are )arg(4y 
engaged in Uie etars-ljiig tnole and in the eod, herring, wliale, 
and oyster lisliciicb. They e\]»ort eont. Hour, but ter, <*ider, 
poultry, I’attle, granite blocks, ^e.,and import wine, brandy, 
colonial iirodnee, drugs, salt, hemp, soap, <iak and deal 
planks, iron, ^-e. Sliiphuilding is e.irried on. (Iianville 
i.s the seal of a trihnii.al <4 commerce, and has a sehool of 
iiaxigation. It xxas destroyed by flic Knglish in 1035, and 
bc.si<‘ged by the Vendeans in 17U3. 

GRAPE. 8ee 

GRAPE-SHOT or TIER-SHOT was the^namc given 
formerly (o a projectile consisting of u series of Riiiall iron 
balls arranged betxveeii a series of parallel iron plate.s held 
together by a pin pa.ssing through the centre. A stout 
canvas hag was also drawn oxer the projectile, and it xx'os 
furtlier strengthened witii c»>rd. Hcsigned to .separate 
immediately on h-aving the muzzle of the gun, grape-shot 
<‘ouId only l)e eiWjiltyeil at short ranges, but it was terribly 
eireetix e when used against masses of men at close quarters. 
Instead of using giap(*-shot, reli.mco is now childly placed 
lijsai the various machine gnus that have been intro- 
dueed.xvhieli not only lire tlndr Imlletswith terrible rujiidily, 
but liave an i*fleelixe range three or four times greater than 
any form of gnipc* or ease sliot. 

GRAPHITE. See IT.t'MnACio. 

GRAPHITIC ACID, mi aciil obtained from gi'apliite 
i>y Brodie. It re.sulls from the action of jHitassium chlor.atc 
Sind niliic acid on tho mineral, hirnis trunsjiarcnt crystals 
of fh(! triinetrie system, and is soluble in water if pure, hut 
salts nnd acids pnwent the solution. Tho formula isCjiH 40 .-,. 
It deeomposeB violently when heateil. It unites \x illi alkalies 
and alkaline earth, forming grapliitates, xxhieh det«inale on 
heating. WTien precipitated l-y an arid fioni an alkaline 
I solution it forms a jelly resomhllng silicic acid. It is inter¬ 
esting US the only acid obtainexl from caibon by direct 
oxidation. 

1 GRAPB'OTYPE, a proc-'ss aecideiit.ally discovered 
j by an Amerienn drnnglilsman, !»y xxhieh nn artist’s design 
I may hv. at onro piodna d in velirf without the trouble nml 
I expense of eiigrax'ing. The usual mode of grnphutypingis 
to distribute uimii a sheet of nu tal perfectly flat an even 
layer of fliiely pulxx'rized French chalk, upon which is laid 



CiKArruxa-iiiox. 


882 


fJKASS LAND. 


fi sti rl plate, sudi /is is used by I'jijrvavcrs, It is tben sub- 
iiiiltoilNo jircssure in :v powerful bydiuullc press, and on 
rrnif'vnl tlit* (Oialk is found to have assumed the form of a 
soIi(J smd compact mass of eonerete, with a fueo similar to 
that of an emiinelled cavil, which is lemlered still move 
solid Ity a weak coating of size. Whiai dviinl, the jihilo 
is ready to be drawn upon ; lliis is done witii an ink coiii- 
))OHed clilcfiy of lunipbhutk, giutim, and a ehoinical com- 
pound nliieh prevents tlie lliiid from diying until it is 
bvouelit into conlaet >\itb the ebalU plate. ^Vilen the 
ilvawing is linislied, tiie chalk imlouclied by tiie artist is 
(piietly brushed aw.ay in live minutes, leaving all llie ink 
lines stamling out in relief. If the .si/.i* is too strong it 
holds the eliallc tog« tlier and interferes with this blushing 
away. ’J'iii* hrusliing, /U lirst done by liand, w'as after- 
W’ards usinilly nccoinplished hy macliineiy. 'J'hose part^ in 
relii-f are then saturated willj a eliemicul solution, which 
H'lithTS them as hard as niarble, and the drawing is le.wly 
for the stereolyper or electroty]»er, who ]ivoduees from it a 
nu'lal hloclv liuni which iinpres.sions can lie taken to any 
extent. 

For tJie rougher kind of linmorous sketches, wIuti- force 
of onllino makes up for delieai’y of toneh, graphuhp*- is 
not ill adapted; hut fur liner work it suflii'is nmler a fatal 


toclmieul defect—iininely, timt every line is practically 
])ennaneiit as it is laid by the brush, currcctions by the 
artist being impossible. If con’pctions are neeu.ssaiy thi'v 
liavi! to be execiiteil by the workinou, w'ho are alone able 
to inaiiipnlale tlie process. In consequence of this, iiiul 
the inability of the soft chullc su)*facc to bear a Uuu from /» 
pen or ruler, iSc., gvapliotypc lias died out ns a working 
pioeess, and is superseded hy the easier and more elastic 
mi'tluKls of p/foloz/rarim: (oiigiujilly culled yi/loft/pe, from 
tlie French iuNcntiu), y/iutu-reliej', and (tjjioyntjjhic 
ili‘h!uy. 

GRAPPLING-IRON or GRAPNEL, an inslimment 
used in fastening boats and small vessels; it is suinewhat 
like a small anchor, and Iwis several ]M)inled elaw's. A 
larger gr.npnel was formerly used during a sca-liglit to biy 
Ijold of the rigging of a bosllle. ship bofore boarding her. 
(iiappliiig irons are also used in llic descent of balloons. 

GRAP'TOLITES is a group of fossil animals exclu¬ 
sively eoiifiiK'd to the l']ij)er tJambri/m and Silurian strata. 

Orajitolitcs aie lusnally classed as a suborder of 
llvi»iiozo\, but from llie imjierfcct nature of tlie remains 
iiit-ir true position in the animal kingdom must remaiu 
douhiful. J*rofessor Niehoison {^‘‘Monograph of the Ilrit'- 
isli (iraptolitid.'c reguids the living Sertnlariu us tiicir 



neiu'est allies. Graptolites have iisusdly long narrow bodies, 
toothed upon one or both sides. Nicholson regards these 
fossils as foruiiiig a colony of polyps united by a common 
trunk (canwsarc), W'bieh latter was inclosed in a Iioiii-like 
tubular covering with little enp-like cxpiUisions 

or cellules (hydrothear) ]>rolcetiiig the polyps. 'J'iie )ioly- 
pary was usually fitrengthened by a cintinou.s rod or lilac, 
tlio so-called suliil axis. Tiie jKilyi'ary w'as not altaehed to 
any foreign body, us in Sertularia. 'I'ln; genenx are not 
vei*y numerous; the chief arc: —(iraptoUtes, or those which 
have a single row of cellules united at the li.ase—tig. 1 
bhows a species of t-bls genus, OraplolUeji priotfoii; Dijilo- 
grapsns, or such as hav<' two rows of cellules imiled /dong 
the base, and Hoinctirnes having a Icaf-like jijipearance, a.s 
for example in Ifiployrapitus fvlium (fig. 2); the genus 
iJidymograiisus (tig. 11), in wliieli the pulypary consists of 
two bruiiebes, each witli a single row of l ellules, and spring¬ 
ing from a common yioinl ; ami IJ.istiites, or lake like 
graptolites, in which tlie celluli's are not nniteil at the base, 
but arranged at intervals along the jixis; the eellnlcs do 
not overlap ns in other graptolites ; lig. ■! sliow’s Jiuntrifes 
pe.i'ffjrinuft. 

GRAS'MERE* a village and lake, inclosed by inotm- 
taiiis, in the county of Westmorland. U forms one of the 
prettiest views in Kngland,and its ancient churcliyard eon- 
tains the grave of the poet Wordsworth, which is covered 
by a jdain stone. The mountains rise to iJie lieigbt of 
ihJOfi feet, and ti>e lake is a mile long, half a mile broad, 
and incloses a small island. 


GRASS IiAND may be divided Into water meadows, 
upland jiasturc's, and artificial gi'HHscH. TJie first ai e. treated 
of under Tkiiioation; tbenaturi! and management of the 
last two we sliall licre 1/iiefly de.Kcribe. Upland pastures 
are portions of land oii wldeh the natural grasses gi-ow 
spontaneously, ^arying in (pumtity and quality with the 
soil and situation. Wlien a pasture laud is naturally rich, 
the only care re(|uired is to stock it judiciou.sly, to move the 
catlle frequently from one sjiot to anot])er,und to eruiHcativ 
certain plants wbieli are useless or uoximts. Tho urine of 
the callle is the manure winch keeps up the fertility of 
grassland. A poor aiid Soil is not fitted for grass, nor 
one which is loo wet from the ahundaneo of springs and 
tlie want of outlet fur llie water. Tlieso defects can only 
be remedied by exjieiisive iinpiuiemeuts. 

When old meadows liavt' been neglected or loo often 
mown lliey jiroducc nothing hut a coarse soar grass. In 
that ca.s<', besiiles draining it if ruijuired, the land must he 
hiuken up and undergo a regnlar course of tillage, until the 
whole of the old sward is de.slroyed. The proper method 
of treating such land is to sow no more com crops than 
will i»ay the cxpeii.se of bre.aking up, calling earth, lime, or 
other suhslanees upon it, to improve tlio soil, aud to lay it 
down to gi a.s.s again a.s soon as the old sw'ard is fully destroyed. 

If the soil is fit for turnijis, no better crop can be sown 
to prepare for the grass seeds. 'J'ui’nipa of un early kind 
in.'iy be sown in May, and fed off* with sheep in Atignst or 
September; imd the ground being only very sliglitly ploughed, 
or rather scarified, aud harrowed lino, the seeds may bo 
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Rnwn and rolled in. The species of grosses sown must 
depend on the nnlure uf the soil, hut it Ik intpossiblo to 
he too dioico in the selection. The quantity per acre of 
the mixed seeds should not bo less than 00 or 40 lbs., to 
insure a close pile the next year. If the soil is nut iiutiir' 
ally rich liquid niaimro slionld be used. Sometimes, in 
soils not congenial, rocourso is hud to inoculating grns.s. { 
This is done by taking plercH of Mvard from an old meadow , 
and spreading them over the hurfacc of tlie land to be iuid ' 
down, after it has been ploughed and pvejiured. Tide Is a ' 
wry cAcutuul method of producing a permanent pasture. 

When au arable fluid is sown W'ltii tlie seeds of grasses 
and other fdants which give herbag<; for cattle, it is called ! 
an oiliilcinl meadow. Glover In this case Is al\va>s u prin- ^ 
tipal plant, both the red and the wiiite; these, with annual | 
or pel emiittl rye grass, are sown with a crop of corn in 
spring, and begin to show tlieiiisclves before Lan'cst. The ' 
b(Tds usually sown on an acre, when the laud is laid down 
to grass, are as follows:*—lied clover, l*J lbs.; white, dibs.; . 
trefoil, 4 lbs.; rib grass, 2 lbs.; and 2 pecks of J'.aecy's . 
r\e grass. 8emetiines cockfoot grass //^otticra/o) ’ 

and cijw grass {TrifuUum mtdiuvi') aie added. Tins is for | 
a HeM i!itendod to I'emaln four or tivc yiurs in glass. i 

TIic introduction of artiticial iiicudow.s in districts where i 
the soil seemed not well adapted for pasture ha.s greatly | 
increased the number of cattle and sheep reared and fat- I 
iLMual, ami has caused gieatcr attention to lie paid to the 
means of improving tile breeds of i>oth. 

In tho nriglibourhood of largo low'iis there are many ; 
meadows which, without being irrigated, are mown every , 
Year, and only fed between buy Jiai^est and tim next spring. 
'J'liese require frequ»*nt manuring to keep tiicin in lie.wt, 
and with this assistance they produce gieat crops of luiy 
every year. The inaungcment ot tiii^ grass land Is will 
understiKid in Middlesex. Tlie grazing of euttle is goner* ' 
ally eoiisidered a more proritable o(‘cu]iation linin .‘^im]>ly 
lining the land; though the capital required isconsuli-r- 
nble, }et the current expenses are nut great. Ity uuiliug ! 
tlic raising of corn and tlie p’azing of cattle and ehec]), 
the greatest prulit is jn'obably obtained, and this is tlie 
gieat argument in favour of tlic convcrtil>le syslein of hus¬ 
bandry. According to the ollicial agricultural statistics 
published in 1884 tliere were in tlie United Kingdom in 
that year 6,400,000 aeres of clover and other artilieial 
grasseb under rotation, and 2o,00t),()00 acres of ])(*rmancnt 
pasture not broken up in rotation (exclusive of healli or 
mountain laud). 

GRASS, CHINA, is a strong fibre, wliicli has long 
been used in Cliinu for the nmnufaidnri* of a beautifnl 
fabric known n.s gr.ass-clotli, and Jms attracted the 
attention of practical inunufacturers in this country. It 
is identical with the Uhea fibre of India. Since a simple 
and efiectivo method of prejiaring it for use, ehiefly depend¬ 
ing on tho solvent powers of a liot boluliou of emhonate 
of soda, W'as devised,' this grass has become one of tiie 
component fibres of many mixed fabrics, but much giass- 
eloth is still brouglit to Kuroju- from Gliiiia—espeeially 
in the form of pocket-liandkeidiiofs, wldeli arc jiccidiarly 
Iransparciit, and liuvc a fine glossy ap]icar:ince. See 

lhi*:tJMi:RiA. 

GRASSX, a town of France in tin' de]iartment uf 
Alpes MaritimcK, situated on tiiu slope of a higli iiill, 2.'{ 
miles K. from Dragtiignan. It Ims civil and commercial 
tribunals, a college, an ecclesiastical school, and 11,1142 
iniiabitants. The chief manufactures are of coarse woollens, 
silk, linen, thread, liqueurs, brand)Mdive* oil, soap, leatlwr, 
and a great quantity of essences and jierfumes, jmrticularly 
those made from orange flowers, roses, mint, &,c. Thcic 
is also a good trade in fruit. Tlie houses of tlio (uwu are 
well built, but the streets are steep, crooked, and nanow. 
In tho lifghost part there is an abundant spring, and the 
water is conducted by ciiuals to iirigatc the environs of the 


town, wbleh nixnind in fruit and flower gardens. Tlie 
principal chuveh (the former calliedrai and a Iic.ivy|Gothic 
building), the great maikc‘t place, tljc hospitals, the jmbllc 
libraiy, wliich contains 1U,0U0 Mjlumes, the tlieatre, town- 
hull, exchange, gallery of pointings, Ikonian antiquities, and 
several pretty public walks, are the most noteworthy ob¬ 
jects in (Irassc. Tho present town i.s s.aid to lia\ c oi iLdnated 
in 583, from a colony ot Sardinian .lews who laid embraced 
Gbristianity. In llio succeeding ages, the adjacent coasts 
being fiequenlly ravaged by tlic Saracens, <.5ras.se received 
great accessions to its population in cmigrauts iiom Frejus 
uiid Antihi'.s. 

GRASSES, a very extensive and important order of 
mouoeotricdouous plants, conqirelienUiiig many of the most 
valuable pjcstuve plants, all those wliicb yield eorii, sueh as 
wiieat, bailey, and maize, tlie sole solace of sugar produced 
from the, Migav e.nie, iiiul the most fragi*ttut of all jilants 
in the form of Andropogons. 41 heir structure is among 
tlie mo.st simple of the perfect foiins of vegetation ; a steiii 
clothed with ulti*niatc leaves, whose stalks uie nniver.sally 
thin, and constituting as many blie.illis to guard the young 
and rapidly growing shoots, a few rudimentary leaves col¬ 
lected ut liie ends oi tia* iir.midies of iullurcsccncc, and 
eimstituting tlow'ers, s\ very sm.dl miinher of btaineus, and 
a singh* seed iiiclnsed in .'i tliiii iieiiearp. 

I he flowers of wlieat may be taken as typical of tlio 
llonil structmc of grasses. Tlicy are arranged two or more 
together in spikelets tlie spilcelets suv placed 

in two row.s along tlie lop of llie stalk, funning a njtikfi. 
If we talcc a .‘ijiikelet from about the middle uf llie spike 
w’«> . s 1 i ; l 11 lind at tlie basi* two .seale.s, called the outer tfUnnta^ 
wliicli iiieloso three to iivc lloucrt.. I’lacli flow'd* is inclosed 
l)\ two more s(*ales, \iz. i\ llou'u'iur) tjinmv. and a palea, 
Tlie llowering glume Is sliyliUy lower than tho p.ali-a, and 
generally lias an apjiemlage called tlie r/a*a. ‘I'lio palea 
lias two side iiencs but no midiib. Above the palea them 
arc two niimile sejdcs, called lodkuk.^, and then conic 
three stamens and an ovary witli two stigmas. Ill must 
gras.scs tiiere are also empty glumes, eillicr at tlie top or 
iiottom of tlic spikelet, called sterile flowcr.s, 

Se\eral botanists liave umbaiaken the diHicult task of 
(■l:is.sifying p'assi’s. 'rhi* lati-st revision is by llentbain iu 
the ** Genera J’iantarum” of Fcntham and Hooker. Tho 
following is a sketch of Ida arrangement into tribes:— 

Serb's A, Fanieacejc. Tlic siiikelets articulated with 
the pedicel below the glmiii'S. A single fertile terminal 
flower, Bomclimcs willi a single male or sterile flower 
l>elow It, 

'I'rilie 1, I’anieea*. 'Die spikelets hermuplirodite or moro 
rarely unisexual, in spikes or ]>aiueles; the axis of the 
iidiorescence not jointed. Tin* llowering glume without au 
awn, the fruiting glume haidened. The type of tliis tribo 
is Fanicimi (millet). 

TVibu 2, Maydca*. Spikelets tmi.si'xual; the mule 
flowers iu the u]>per part of tlic iuflorescriu’cs in spikes or 
paidcli*s. Kacb fruiting spikelet falls away separately with 
tlic intcruode to which it is attached. Tlie type is Zi'a 
(maize). 

'J'ribe 3, Oiyzca'. Spikelets hermnphrodito or more 
rarely unisexual, in panicles or spikes, the axis of tho 
iiiHon'hCdice not jidnted. 'riie se.alo imnic'diately under 
tlie single terminal )>errect flower is keeled or one-nerved 
like tlie glumes (and tlicrefore itentham considers that it 
is the flowering glume, and tluit the palea is w.inting). 
Type, Oryza (rice). 

Tribe 4, 'i'ristcgiiuw. Spikelets licnnajiliroditi*, along 
Ibo unjoiiited brunches of u p.inidc, wditnry or clnslcrciL 
The fiuiting glume and p;dca are thin, somctmies nearly 
Ivauspaieiit. Tlie flowering ghime lias often a slender 
uwn. Tyjic, ^Iclinis (or 'rrislegis). 

TTIIk' 5, Ztiy.siea'. Spikelets liennaphnulitc or some 
] impel feet. Tlie axis of llie spike is not jointed, and tlie 
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f]»ikclits ilisaiik’ulftti*. from it wn^l^ or in clusters. The 
^lo^veJ•i 4 l'' glume is muiubviinaceuus. Type, Zoysia. 

Tribe (i, Aiulr«*pogoijfu*. Spikclets filong the joiiitcjl 
axis of llio spike or the brunches of a panicle, in pairs ur 

<*1« >(1 1 1 % rn» /% * 


GRABS'BOPPBSt tlio name apjtlied to many species 
of the families T^)custid8B and Acridiido), of the order 
OiiTiioPTisuiV. In these two families it is necessary to 
guard against confusing tb« sciontidc and the vulgar 


glumes. TIjc mule or imy>cr y flowtus, 

when yavsciit, ni'c above the fertile one. 

Tribe 7, Plmluridea*. Each s})ikelet with sis glumes, the 
]()W(«st pair empty below the .arficn- 
iation, tbo second pair above tiio 
articulation usually empty and snuill, 
tbo upper pair iiielosiiig a ti'rjuiiml 
fertile ilower. The sixlli glume, may 
be a but ns in Oryzen) it is 

■<inc-nerved or keeled. 'I’ypi, Vhalaria 
(^canary-seed grass). 

Tribe K, Agnistea'. A single 
flower in each spikelct, either «]»- 
parcntly tenninnl or with a slight 
bristle-like eontinuation of Ibejuis 
beyond it. Type, Agrostis (bciil- 
grass). 

Tribe 0, Isaelme.T. A single or 
two equal flowers in eu<*h spikeK't. 

Glumes genemlly with.ail an own. 

Axis of spikelcl not jirodnced Ix-unid 
the flowers. 'J'yja*, Isacbne. 

Tribe 10, Avenem. .Sj iimlfs with 
two or si'veml flowers, in paniclrs. 

The flowering glume with a twisted 
aw'n, eitluT dorsal or teriniiin). Axis 
of ppikelcl generally jnodueed. 'IVpe, 

Avena font). 

Tribe 11, Chloriihw. Spikelels 
ivitb one or sevcrnl flowers, sessile 
in two rows in unilateral sjiikes, 

the axis of which is iiellber jointed nor notched. Type, 
Ghloris. 

'J'ribc 12, Ecstucea?. Spikelels witli Iw'- or several 
perfect flow'ors, iii pnniides, more rarely raeemn-s. 
IHowering glumes with or lai-ly without awns. T\|>e, 
Festuea (fescnc-grass). 

Triho 13, Ibmlea*. Sjuktdels witli one <»r several 
flowers. The spike simple, with its axis notched and »)itcn 
jointed. Spikedets sessile at eaeJi noteh, one alone or 
scvorul togellier. Tyj>e, llordeum (binlev). 

Trihe 14, Bamlms(‘.T. Lofty giasM's, often woody, nt 
least at the base. Leaves flat. S|iikehds with one or 
eevcial flowers. I.<idieules generally' tlirec. Stamens 3, 4, 
or more. 'l yi‘C, llamhnsa f^bsunboo). 

Tlicre is a gi’eat dill’erema*. between tb(‘ vjilne of graBsi*.*; 
for pasture; ewtain kinds .suit meadows, olhers iruusites, 
others uplaiui tirki . imd others bhaik and bleiile. liills, 
where theyfuinish \alual»lc food flir sbeej); iiiese kinds 
will not grow indiscriminately, or are not equally’ suita)>Ie 
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notcr of the .anteiime, wliicli in the Locubtidoc arc long and 
llinsul-like, and in the Acridiulac short and stout, Tho 
Locubtidu! have four joints to tiiuir torsi, while (he Aeri- 
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<nida5 hare only three; in the latter family there is no pro- 
j<'ctiiig OAipositor. In both families t)io body is slender 
and till' him! leirs are long and ]»owei fnl, adapted for leap- 
l..„. 'J'lie Loenstidie arc widriy' distiibiited. Tliey' feed 
chiefly on insects and larva.'. Tho wings are sojindiineb 
absent or rudimentary'; the jmwers of flight arc always 
feelile. ^lost of tbo Locustidai aie found on trees and 
bushes. The eggs are dejmsiled by tho f<‘malo in Iiolos in 
the giound made hy her long ovipositor. The eggs are 
coated with a glutinous seerution. In these insects tbi 
nictamorpliosis is incmujtlHv. Tbo stnicture of the male 
ks blight)}' difrex'ut from that of the female. This differ¬ 
ence is connected with the eliir]ang or stridulation. for 
which the grasshopper is noti'd. In the male the wing- 
eovers arc fuiiiiblied at the ha.se with a nmnd plate sur¬ 
rounded by strong, raise d, and hard veins. The stridula- 
til'll is ciiui-eil by lulibing these together for tlie purpose of 
calling the female, wliieli is destitute of this drum, and 
emits no sound. 


for different soils and situations, and it is therefore essential 
for the Iju&bnndmau that be sbonhi be c.'ipablo of discrimi- 
inating between tlioin. Some indirate tlio rimality of soil. 
The species of Laetylis, lloU-us, and llroinus aie Inhaltit- 
ants of sterile land; the Festuea.s and Alopecuri, of heller 
soil; while various Toas ami Cynosmi are found only in 
jiaftturo-land of excellent quality. TJic single species 
Lollum if.fnuk7tUnn is a deleterious sjieeies in the midst 
of lioimleSiS Lolia, and Jh'Ofnujt pimitms and Fcstuai 
^uadrUkntata afford similar iuslanees of singular excep¬ 
tion to ordinary niles. 

Fainiers divide them into artificial grasses and natural 
grasses, tho former comprehending sneh as are cultivated 
for fodder, as cluver; and the latter all true gra.^ses. 


Tlic Groat (been Grasshopper (J^cmia Viridiitsinw'), 
common in tho south of JOnglaiid, measures over an inch 
in length. Of Die same Jeiigth is the species figured 
(/>(cHru8 rvrructvoruH), whiih is found in England, ami 
is common over Europe. It received its specific name from 
Liniueus, from tlic Swedish peasants employing it to bito 
at the warts on their lumds; the fluid ejected from the 
mouth is siippo-ed to corrode the warts. See Locust. 

GKASS'WRACK (Zoh(era), a genus of plants of the 
orihr Kaiaok.i:, or poiul-wccd family. The Common 
Cras^wrack {Xostem marina') is met with abundantly in 
estuaries, and in creeks on the shore into which the sea 
has ncccs.s. It is much used for packing cartheiiw'are, and 
in the north of Europe for stutflng iimttresseB. 
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GRATIA'NUS. AUGUSTUS, eldest son of Valcn- ' 
tiiilan J., succeeded after lila fatlier’s death in 875 to a t 
share of Iho ‘Western Empire, liavhig for liis ]t)t Gaul, 
Spain, and Britain; his brother, Vnientiniuu II., then uu : 
iiifant live yeai*8 of n^jc, had Italy, lllyncnm, and Africji, ‘ 
under the guai'dianship, however, of (jiatian, who was in 
reality ruler of all tho West. Ilis uiiele Vuicns had the 
Empire of the East. Gralian boj^an his by jmnisliinj; 
severely various prefects and otlier oflii'.ers who liad (.oin- . 
mitted acts of oppressiuii during; iiis father’s itif'U. At I 
the saino time, through some insitlious eliarjies, Count 
Theodosius, father of 'rheodosins the (heat, and one of 
the m )st illustrious men of Ins a»re, was heln-adeil at Oar- ■ 
timbre. Ill the year 878 Valons perished in tlie b.iltlc of 
Adiianoplc against tlic Gotiis, aiul (iralian mill'd to liim 
youri^ Theodosius, whom lie sent ai;iunsl the Sannaliaiis, 
appointed him upon Ins victory as hi> eollea;;iie (in .Tanuarv, . 
87h), and gavo him tho provinoi's of the I'iast. Oi.'itiivn 
returned to Italy, and resided for some time at Milan, 
where bo becamu iiitimule witli I’i.'liop Ambrose, author ; 
of tho “ To Oeum” and other fanious eliouh soiii^s. lie | 
was much harassed by the tiemiau'^ and oilier tribes press¬ 
ing on the frontiers (d the cinpiie. 

Jn 883 a certain IMaxinius revolti'd In llrltnin, and was 
proelaimed emperor hy tlic s<fldier.s. He invaded (laul, 
where ho found nuineious paitlsaiis. (iratian was defeated 
at Lyons, and taken and j«ut to ih'ath by the ]»artis,‘nis of 
Maximus, llis remains were transft'rred to Atilan, where 
they were interred, ile was little more tli.ui twenty-four ! 
years of nge, and had reigned nhont eiL;liL jears. Annni- ■ 
anus Marc<*llliius, wlio is not liable to ihe ehurge of par- ; 
tiality towards the Christians, adds that had he lived longiT ; 
lio W’ould have rivalled the iiest cmjM'iiirs of ancient Roine. I 

Guatian was also tho name of a usurper in jlritain, j 
who assumed the jmrple in dd", Imt >\as almost at once 
murdered by his own troops. He. vmu* suee<‘eile<l bynnotln'r 1 
usurper numed (kinstantim*. j 

GRATIA'NUS, a Bcnedietlne monk of the tnolfth 
century, a native of Tuscany, according to some, and re- ' 
eident at Bologna. Ho is clnetly known for Ins collection I 
of tho canons or decretals of tho cliurcli, which occupied | 
him during twenty-four yi^ars, and which he publislKal .at ' 
Rome about tho middle of tlie twelfrli century. Tlie col- 
leclior, which has become known by tlic name of “ Docrelum 
Gratiani," was first prinled ai Mainz, in folio, 1472, 
and forms part of the “Corpus .luris Caiioniei." See | 
Can<in Law. i 

GRAT'TAN, HSNRY, was horn in Dublin iii the ; 
year J750. His father, a barrister and a ri'otestant, was | 
recorder of Dublin, and also its representative in the Irish ' 
Parliament. Young Grattan enteied at the usual age as a ; 
fellow-commoner at Trinity College, Dublin; and having 
hero distinguished himself considerably lie proceeded to 
London, after baking liis degi-ee, for tbe piirjiose of keeping 
terms at tho Middle Temple, and of studying law*. He was '■ 
■calk'd to tho Irish bar in 1772. In 1776 he was reliirned | 
to the Irish IVrliamcnt, under Lord C’liarlemont’s auspices, j 
as represontative of the borough of Cliarleinout. 

Ill l*nrlinmcnt he at onei* joined tlic ranks of tlioopposi- j 
lion. One of tho first fruits of Grattan's zeal and elo- ' 
qnenco was tlie p.artial throwing open of Irish comtneree. 
Subsequently, in 1780, ho moved in tho Irisli I’urhament | 
lliH memorable resolution “ tlmt the king's most expellent 
Majesty and tho Lords and Commons of Ireland are the , 
only power competent to make laws to bind Ireland.” 

Such was the pilch of pojnilarity to wliicli (iratimi Imd 
now attained, that tho Irish Parliament voted him tho sum 
of X5O,0OU “as a testimony of the national gratitude for 
great national services.” In consequence of tho declaration 
of tho rights of tho Irish Parliament, a negotiation was set 
on foot for tho repeal of tho Act (0 Geo. 1.) by which the 
British legislature declared Its right to bind Iroluud by 


Britisli statutes. When tlio repi'sil of this Act was bronght 
forward in England Mr. b'lood moved iu tho Irish^Pai'Iin- 
ment for Ic-ive to bring in a bill for declaring the exclusive 
right of tlio Irish Parliament to iiiake laws for Ireland. 
Grattan contendeil that, the simple repeal of the Act was 
suflicient. Mr. Flood's bill was thrown out by a largo 
majority <»f the IToiiso; hut thi' sympalliics t-f the nation 
werowith Mr. Flood, and Grattan now for a tiinu unde¬ 
servedly lost nuicli of his well-canied iwpularity. 

Ilis opposition, howevi'r, in 178.7 to tho propositions 
reganling tho Irarle between Great Britain and Ireland, 
moved l)y Mr. Orde in the Irish Parli.ament, restori-d him 
to his lost place in tho afl'ections of his countrymen. One 
of these jmipositions was to tin* effect that the Irish Par- 
liamonl should fiom time to time adopt and eiinet all such 
Acts of the British Parliament as should rel.itc to the regu¬ 
lation or manogement of her eommeiee. Owing principally 
to Grattan's dibits the measure was iclinqui.slied. He 
went on to sceuio a ccnillnuanrc of his now legained popu¬ 
larity by the introduction of a measure for getting riil of 
litlies, which was, howi’ver, rejecled. Ill 17HU Gratt.in 
wfis returned to Parliament for Dublin. 

Ill tlie Pailiaiueiit wliieh now met, tbe qnestiitu of Catholie. 
einaneijmtioii being laised, Grattan apj)eared of itoui’se as 
the friend i>f velimous lilx-vtv. Ho tlicrebr oiTemled his 
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new euustituents. At the same time be found liimsclf 
unnlile to stem Diat movement wliich, originating with the 
leeiill of Lord Fltzuilliam, lennlnated in the lebellion of 
I7{)8, ami lie therefore volimtarilvvetired from Parliament. 
He was afterwards retiiined for Wicklow, for tlie express 
])nrj)OM‘ of opposing tho Union. The Union was rarriod, 
mill in 1806 lie entered tlie imjterial Parliament us memlier 
for tlie borough of Malton. Tlie next vear he was returned 
f"T Dublin. 1‘reserving in bis new position tbe reputation 
wliieh h(‘ had before acquired for eloquence, be also adhun'd 
inflexibly to tlutse ])] ineiple.s of toleration and po)iular guv- 
enmu'iit of w'liieh in Ireland he had been the elianipioii. 
Ho lost no o]tportunity of advoenting the Catholic claims. 

11(; may lie said. indeed, to Inu e died in the cause of Catholic 
emaneijialioii. He hail undertaken to present a pi'titkni from 
the Iri.sli Catholics, and to support it in Parliament, iiot- 
witb.standing llic remonstrances of bis friends that the 
exertion would be ineoinpalible with bis declining hcaltb. 
“1 should be happy.” lie rejdied to those remonstrances, 
“to die in the diseliaige of mv dutv.” He had scarcely 
arriied in Loudon witli the petition when his di-bility greatly 
increased. He died on the 14th of May, 1820, at the age 
of se\enly. His remains were interred in Wc,stminster 
Abbey. As in public life In* was honest and consistent, 
so in his private was ho irreproaehabk*. His sjiei'e.hi'H 
were colieeied and published by his son, in four volumes 
Kvo, in 1821. A statue to his incmoiy w.as erected in 
Dublin in 1870. 

GRAUN. CARL HEINRICH, was bom in Saxony 
ill 1701. ilc was a singer of great ability, but it is as a 
conqiuser of cliureh music tliat he is best known. He wan 
mudi patronized by Frederick the Great, and dk d in 17;d>. 
Grauii was a very voluminous eomposcr, but most of bis 
works .are now forgotten. Ile wrote no less than twenty- 
Bcvcn operas, and was universally held to excel in opera all 
composers of tlic limo except Hassc. Airs fiom them are 
still oeeasionally beard. His short oratorio, “Dor Tod 
.Iesn”(Thc Death of Christ), possessc.s very roiiaider.able 
merit, biibling tbe place in the atTeelions of Germans wbieh 
the “ ‘Messiah ” does in llmse of Kngli.shinen, and bis “ To 
Deiim*’ is a .woik of gre.at invimtioii, beauty, and grandeur. 

ORA'VE (two fiyHallies), usi ally reckoned tliu slowest 
time in music, and used only in eircimistanees of the 
greatest solemnity, ns, for inshmcc, the opening of the 
“Messiah.” It is a term imlicatiiig chai*actcr quite as 
mucli ns pace, or jierlmps rather character tkrouyk pace. 
It is rai'cly used. Mendelssohn metronomes it iu “ Elijah " 
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ns 00 —-J, nntl iu “St. raur’.ns Ofi =-^Jl Alttiou''h f/rru'r 
i-. rorta^ily frlouiT in ffToct tlinn larr/u or aduffio^ yot in 
M*Yfr;il eiisfh it \> difficult t») &;iv which of the three terms 
i-> j)reft'rjihl(«. See also the rcuiaiks uiuUt AnAf^io. 

GRAVEL is the ti*rm tj.sed to (Icsijcaatc uccnmulalioiis 
Ilf hK)Ho voundeil water-worn dclrllus. Tlicfrn"H»cut», vnry- 
in;^ in bi/e from lliat of a walnut duwinvanls, arc nsnally 
-jnartz or some hard ery.stnlline rock eapalde of wiflhstand* 
ill" a f^rindiii" and abvadiii" m tion. (jia\els in j^eolo^v tnay 
1 m' river pra\el.s, estuarine "rmcls, ije., or nameil aecordiii" 
to eumpniieiits, Ihiiestoiv, quartz, vVe. In theohler hiriua- 
tions they form eongluiiierati'S. pnddiu" stoned, 

GRAVEL is the name coniinonU jd'en to a eom- 
]>l.iiijt tli.at is lunikeil liy the jKissa"** of p’ilty particles 
willi the urine, 'i’lierc are se\eial varieties of "ravel, hut 
the most eominon form is that made u]) i>r litliie aeid 
«‘rystals, and whieli lias tlie nppearnnee when ^^)i^!ed of 
Cayenne pepixT. 'I'he nriiie itstdf Is "enerally cIcmv, Imt of 
a dark ^eldm <ir ei)))i>eiy colour, and havhi" a di^tinetly 
.mid reaetion. {sonietinn'S the ])assa;;e of tliese e.rystals 
j!:iv<'s rise to no discomfort, :nnl is eonqiatilile with a "ood 
state of health; hut more often it is nttcniled willi a dis- 
luihaiiee of fnnetion, hotli loeal and fiencral. Tlie loeal 
byni]>toms (’onslst of u dnil aehiii" pain iti the loins, 
twin«;in*' pains iu tin* liinhs, a sense of heat and irrilathm 
•nt tin* neck of llie hladdi-r, and a ])aiiifni sensation diirin" 
and after tlie ]>a.s-a"e of the urine, which is sometimes 
nunked with a .sli;.di. tln"e of hlood. The pcaenil symp¬ 
toms are siicli as are eominon in d^.sjnqisia—he.'idnehe^ 
heaithum, fhiluIcJiee, and a "oneial feehn" of unensiiiess 
and discomfort, 'i’he causes of this coni|)]aint are also 
Muh as emnrnonly produce iiulij^stion, and it is freiptently 
brought on by want of projier exercise and the use of lieli 
food and ali'oliolic liquors. It may, liowev<*r, arise from 
clinmtic inHuences oi impure, drinkiii" water, wliilc llierc 
cjin be no doubt that a tendeney to tlie formation ot ^I’.avel 

is lureditarv. 

¥ 

The presence of f^i'avel is not to he ropirded as an evi- 
dmice of kitlney diseii'^e, lint as a rule it may lie taken .is a 
.•.ii^n llmt the liver is iuactive, and the treatment must bo 
<iireclc<l to that or^an. Great care must bo lak<'n witli ni- 
hpect t«i the diet—supar, fat, butter, and cream bein;; as far 
as possible avoidni1,nnd nuimal food and fermented liquors 
taken oniv In strict moderation, 'riio mediclni's tli.al are 
must useful are the natural mineial wateis which act upon 
tlie dif^cstive oTf^ans, sucli as tiiosc of Friedrichstlial, l*ulina, 
>I arieiibad, Vichy, and Vails. Sometimes pure water is used 
witii advantage, a tumbler l>eing taken every night on rc- 
tiiing to rest, nnd another about two hours before dinner, 
nine pill is frcMiuently an efieetive renieily, but this is a 
drug tiiat must be used willi discretion, ami W’hieh is un¬ 
suitable for (Kintinued use. The most imjiortant point in 
the treatment of gravel is certainly that of uttentiou to 
diet and exercise. 

GRAVELINSS, .a strongly fortified seaport town of 
France, in the iJ.qmrtineut of Nord, 12 mill's W. from 
Dunkirk, built in a marshy spot at the mouth of the Aa. 
It has a lighthouse, and 80d3 inhabitants. The tow n is 
jiintty well built, tho ansenal being the most remarkable 
cbjcct. The fortilications render the town impregnable 
Inwards the sea; on the land side it may be surrounded 
with water nt pleasure. The principal articles of trade are 
wine, spirits, eggs, salt, timber, halt-fish, refined sugar, 
beer, &c. Vessels arc fitted out for the herring, cod, and 
mackerel fisheries. Tho town ia protected from the sea 
by dunes or sand-hills. It contains an arsenal, military 
imigazine, and militnty hospital. It was off Gruvelincs 
tliat the Spanish Armada, driven out of Calais by firc-Bliips, 
was defeated by the English in lfi88. 

GRAVELOTTE, near Metz, fomieriy a French Tillage, 
hut now included in Gcnnany, has given its naino to one 
iii the most sanguinary buttles of tho whole Frauco-Gcrman 


war of 1870-71. On 18th August the Fmicli lines- 
strelched along a commanding position on the hhls from 
Metz to SI. Frivat. From their position ou a line of hills 
between Uczonville and Grnvelottc,tho I'nissians, by twelve 
oVIoek, had pushed forwn»*d till tlieir line extended con- 
bideraldy on either sitlo of Gravelotto. From ten o’clock 
till tw’clve the battle had been mainly an artillery duel, 
hut a despcv.ate struggle now ciisnnd, dui'lng which tlio 
fortune of the day was long in suspense. It was not till 
nightfall that the Germ.ans, by dint of repeated charges, 
gained the slopes over Gravelotte; and the right of the 
Freneh h.aving boon outflanked, they retired under cover 
of Metz, 'f lu* eainage was unexampled, the French being 
said to have lost l!),f>d0. and the (Jennans 25,000. Tho 
King of Fnissia, who eomnianded in person, had with him 
liie lir.st .and Kecnnd German armies, while the French army, 
wliich ine-luded tho Imjicrial Guard, was commanded by 
Marshal jia/aine. 

GRAVER or BURIN, the. name given to the too] 
chiefly used in line engraving. It consists of a lozcnge- 
sliMpcd point of Jiard steel filfetl into a short handle, niid 
in making (he lines it is pushed in the direction required, 
tlic liandle being held at a slight angle to the plane of tlie 
])ia!e to he engi’aved. 

GRAVESEND, a market-town and municljial and par¬ 
liamentary lioruugh of Knghind, in the county of Kent, 
situated oil the south bank of fhe Thames, 24 miles from 
Kotulun by the Soutli-easteni Jhillwnr. It is the outpost 
and boundary of the poll of London. Oulward-bound 
bliips anehur liere to receive their bills of lading, take 
passengers on hnard, and for in.spectiuii by tho emigrant 
ofiieers; while innsird hound vessels are boarded hereby 
the revenue ofiieers, and receive n river pilot. Colliers 
lumiid lo I/ondmi stay licro till directed to proceed up the 
river by the city official. Gravesend is consequently a 
great jiilot station, has a largo number of wnterinen, a 
custiim-houso, and a guar<I-s)iip, and seems to be Increasing 
iu favour with tlic gi*cat steamship compauics as a starting- 
point. It. h.as a free school, almshouses, a battery on its 
eastern side, a enstoiri* house, numcrou.s bulbs, libraries, ^’.c. 
Sleainlioats run to Loudon iu two hours, and one of the 
earliest passenger RtenTners (tho Kent) plied from Gravesend 
to the metropolis in 182!). Tlicro is a steam ferry neros.s 
the Thames to the 'I'illiurv station of the London and 
Southend nailw.ay. Gravesend is a noted resort for boUday- 
mukers from London, who flock here and to Hoshorvillo 
nnd Springhead, which arc hoth in the nclghbourliuod. 
There are mnneroiiH places of worship, national, infant, 
and other schools, a free gm>nmar-.school, almshouses, 
town-lmli, assembly-rooms, Ac. New barracks woro 
erected in 1852, and from that timo considerablo sums 
. have been e.xpended on forlifinalions at Gravesend. The 
I municipal borough Is govi'rncd by six aldermen and eighteen 
conncilloTS. Tho town was crc.ated a parliamentary borough 
by the Ueforni Act of 1857, and returns one member. The 
population iu 1881 wa.s 51,2H.‘l, anti the nnmber of voters 
is about '1.200. Oobhnm Hall, about 4 miles S.E., the 
residimcc of the Earl of Darnloy, is a noble Tudor mansion 
in a fine park, with a celebrated collection of pictures. 

The town is called Grevcslmm in Domesday Hook, and 
its later name was Greves-end, supposed to be derived 
from tho Saxon gerefa^ or German grevc^ ruler, and tnde^ 
boundary, because tJie town was the limit of the ancient 
portreve's authority. The high bailifl' was called tho 
portrevo in the foui tcenth century. In the tvmo of Kichard 
11, the town was bunit by the French, and many of tho 
inhabitants carried into captivity. In enriler days it 
was oven a more important starting-point than it is now, 
for Cabot and Frobisher both act aail from here on their 
voyage of discovery. 

GRAVITATION. ‘Wo refer to Soi/An Ststem for 
an account of the laws of ICcplcr, by which the movements- 
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of the planets ai*e regulated. At the time of their dis¬ 
covery Kepler’s laws were merely empirical results deduced 
from a discussion of the observations of the planets. It 
was Newton who showed tlmt they are necessary con¬ 
sequences of the grand law of nature known ns the law of 
gravitation. Tlic first- law of motion states that a body 
once set moving in any direction will continue to move on 
with unalterable velocity for ever in th« same direction, 
unless some force intervene. If, then, we iiiul that a body 
is moving in a path which is not straiglit, or wilh a vPlo- 
city which is not unifumi, it follows Hint there must be 
some force in action. Thu inovementa of the pl.anels a»u 
neitlrr straight nor uniform; we must therefore atiuiit 
that some force is constantly acting on the planets, and it 
reinmns to be discovered at each movement thu direction 
and the intensity of that force. 

The first point to b« proved is dednoed from Kt-plcr’s 
second law. If tho planets de8crii)e equal areas in etpiul 
times, then the force which nets upon the planets must pass 
through the sun’s centre. This can bo leadily shown to be 
a consequence of the laws of motion. Lot the direction 
and magiiitudo of the velocity of a body bo represented by 

riil. 1. 


V 



the lino A p, fig. 1. Suppose that by tbe sudden applica¬ 
tion of a force the velocity is so chaiig<‘d that it becomes 
parallel and proportional to A g, then wo know from tho 
second law of motion that the mugintudc .and direction of 
the force are respectively proportional and parallel to r 
Tho curvilinear path of a planet around llic sun may be 
regarded os a polygon, consisting of infinitely small recti¬ 
linear sides, cadi of them having a Jcnglh proportioual to 
the velocity at that point. 

Let A B and b c (fig. 2) be two of tlic consecutiv(i sides of 
tills polygon, while 6 is the sun. The planet may bo regarded 

ns moving along a b with a 
curtain uniform velocity. It 
then moves along B c with a 
velocity also uniform, though 
sliglilly different from that 
along A li. As tlio lengths 
A It and It C are proportional 
to the velocities, each of tho 
sides of the polygon will be 
traversed in tlio same time. 
Produce A B to it, making J) it 
equal to ii a, join i> r, tlicn 
the force acling on tlie planet 
must bo parallel to ]> c, 
because tbe planet’s velocity 
has been changed from A jt 
to 11 c. But from Kepler's 
second law the area a a it is 
equal to the area b s c, and as a it is equal d it, it follows 
that the area A a b is equal to u n s. Hence tho afea of 
1> B 8 is equal to that of b b r, and therefore by a well- 
known proposition in Kuclid the line d o is parallel tn 
0 8; but 2>0 is parallel to the force acting on the planet, 
thereforo the line of the force must be u b, or in other 
words, the force acting on tho planet is constantly directed 
to tho sun. We thus see that tbe direction of tlio force 
acting on the planet at eacli corner of the polygon jaiints 
towards the centre of the sun. But the number of sides 



of tbe polygon being indefinitely gi*eat, wo find that the 
planet must at encli position ho acted upon hy^a force 
directed towards the uentYo of the sun. Thus it was that 
Kepler’s discovery of equal areas in equal times led Newton 
to infer that the force y^IucIi acts u|K)n tbe planets must 
ho directed towards tho sun. Newton also proved tho 
converse to be truo. He showed tliat when tlie motion of 
u ]*ody takes place under the action of any force directed 
to a fixed point, tlio radius of tlic moving body will sweep 
over equal areas in equal times. But Newton went further; 
be not only asecitaiiicd the direction of the force, but. he 
made tbe supremely iinp<*i feint discovery of the Liw aco‘)rd- 
iiig to wlmdi the intensity of the force varies at tlie difierenL 
posit ions of the ]ibinet. To solve this Newton liad recourse 
to lliu two remaining laws oil Kepler. The third of these 
laws asserts tliat tiie squares of tliu periodic times of two 
]danets around tlic sun oi-e in tho same ratio as tho cubes 
of their mean distances. Tliere is lu re no direct refenmet* 
to tho eccentiiciticH of tlic oi-bits, so we may for tho pur¬ 
pose of considering this law assume that the orbits of the 
two planets are circular. Such an assumption is not ex¬ 
cluded by the first law of Kepler. A circle is merely an 
extreme fonn of ellipse wheie the eccentricity is zero. In 
the c.a.sp of a planet revolving in a circular orbit, the Mecx)nd 
law, which ui>heris the description of equal areas in equal 
times, requires that the velocity shall bo uniform. 

Suppose, tin'll, the case of two jdanets which revolve 
around tho sun in orbits which arc circular. I^et the radii 
of their oriiits be denoted by a and <ind tbe times in 
wliicli they rcvidve by a* .and jy, then tho tldrd law of Kepler 
expresses the ]aiq>orliou; 

We know from the jirinciples of dynaniies that if a body 
be rev<jlving in a circle of ladins a mid in a time ar, thero 
must be a ^rce lending towards tlio centre of the circle, 
wbe.se magnitude is jiropertioiial to 

Let I' uml 1''' 1)0 the two forces, then— 


but 

will 
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We liencc dednec the iinportnnt result lliat when two 
]>li\ncls live iCNoUhig iirowul the sun in circular orbits, tlu* 
inteiisilifs of tlic fon es vary inversely as tbe sqnarc.s of 
the distances. Newton further sliowod that even if a 
planet move in an ellipse of any eccentricity, provided only 
liiat the sun is in the focus, and tliat equal areas are 
dcscriiied hi «M|iial liine.s, the planet must stiil Iw acted 
upon by a forci* varying according to the hume law; hence 
wo can asMTt tliat eudi phmt aifractfd ioicar'd^ the 
»UH bi/ a ^force which vavics inversely as the square of 
ike dUianve ft'om ihc sm. 

In Hie same iiinmier as the planets describe ellipses 
around the sun ill virtue of Ibo sun’s attraction, so the 
moon describes an ellipse arutiuo tho earth, and the satel¬ 
lites of other jdaiiets de.scrilie lOlipses around their primaries. 
So far 08 wc know it is gcneraliy true that every body in 
tlic universe attracts every other body with a force vwying 
inversely as tlio square of their distances. Tho evidenco 
ou this matter is not restricted to tbe solar system* Certain 
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llie doubio titaiH perform movements enn be 

readily a\phuticii by llie supposition that they are mutually 
4ittractea by pra>itati»n. We have, however, no means of 
observiiif; whether the stars acluu'ly attract oilier stars at 
A very great distance. We do not know, for instance, 
whether Sirius attracts the Pole-star, or whether citlier of 
them attracts tlie sun. Assuming the law to IujUI good 
we can calculate the intensity of the nltraetion between a 
star and the sun. The result is so minute as to hopi'lessly 
bafile the most delicate methods of measurement. 

It remains to be seen how the intensity of the attrnetion 
lictween two bodies is utlected by their m.asses. If the 
mass of cither body he doubled the uttruetion is doubled. 

If the masses of both bodies b<‘doubled the attiiietiou is 
quadrupled. Hence it follow%tlijit tlie inteuMty of gnivi- 
tatiun is proportiomil to the pr<i(Juet of the m:iss(‘s, so tlial 
the true expression for tlio atlraetum between the masses 
m and m\ bep.arated by the distance r, U 

/ ♦ 

c rn 111 - 7 * r“. 

Tli^ oot:flieicnt c depends upon the inliin''ic cirieiciicy 
the attraction of gravitation. It may be defined as tiie 
Slumber of units of force in tlie attraction between tuo 
units of mass 8cp.arated by tlu! unit of distance. It will 
be inteiX'Stiiig to determine r in our ordinary units. 

The earth, the moon, and the plaiu'ts arc all bodies of 
the most stupendous mass, and ns the movements of tlies<‘ 
mighty bodies are controlled by giuvitatiou, we me siatu- 

Fig. 
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left each initially at rc.st, and let ns suppose the attr.iclion of 
the earth and every other souiec of disturbance to bo swcj»t 
away. Then the sjdicres, thus isolated and poised in space, 
will each be acted up<*n by om* force, and one alone. The 
force on each sphere is the atlraeti«»n of the other. 'I'hat 
force is exerted in the line joining the two sjdieres, Jind in 
virtuu of it the two sphurcB will tend to draw in together. 
But before tho nioliou commences w'e wish to measure the 
intensity of the force by whicli the two spheres arc urgi'd 
together. Imagine each of the spheres lichl hack by a coid, 
and the strain on each of these eords to be tested. Con- 
hidcring the gigantic masses wiiirli are to be lield A.sunder, 
wo miglit suppose that the force necessary to rcKlrain tliem 
would be also of colossal dimensions, but this is not tho 
<!asc. Kadi of tho curds would no doubt be btrained, but 
only with a force of a biuglo pound. In other words, if 
the cords were blrong enough to Mipptirt a pound weight 
on tho earth’s burfucc, they would be strong enough to 
counteract t lie Mivitidion bfctwcen tht&c migiity globes of 
solid iron a mile apart. 

The cords being removed tbe force of gravitation criin- 
nienees to produce motion. 'I'hc inerlia of the vast globes 
is, however, so great tliat the feeble force of a pound ap¬ 
plied to each could only )jrodiicc a \i'iy small efiect. At iiist 
it wonld take a microscope to show that the globcbwcic 
Zn motion. Twenty-six ininntcs iniist clupso before iho 
niilo has been deercAsed by a single inch, and a foot will 
not have been accomplished in less tlian an hour and a 
half. But tho velocity gradually iiicieases. Ju the first 
place* the approaching spheres retain at each instant nil tlie 
velocity they liavo acquired since the conimenccineul of the 
motion. In tlie second place, ns the. distance decreases 
the mutual attraction augments. By the limn the distance 
has been lesbcncd to half n mile the attractive force has 
been increased fourfold. Thus the velocity of approach 
receives uugiucntution at on Increasing rate, hut cveu the 


rally apt to suppose that gravitation must be a forco of 
gigantic efficiency. It is no doubt true that the attrac¬ 
tion between the earth and the sun is a force of stupendous 
intensity, but tJiat is not due to tho intrinsic magnitude 
of gravitation. Gravltiilion itself is but a small forco 
compared with onr ordinary notions, hut tho gravitation 
hctwccn the masses being proportional, not only to Iho 
intriiihic efficiency of the force, but to the product of the 
two masses, it may happen that tho ma.sfles are so trans¬ 
cendent that their product, when used os a factor, exalts 
a very weak force indeed into ono of astounding magnitude. 
When we associate gravitation with masses of manageable 
dimensions, it is surprising to find that the mighty power 
which contiols the solar system is at once reduced to such 
nil ^•xtcnt that tlie most rcliiK'd arrangements in the cabim’t 
of tlie experimentalist barely suffice to cnablo tho forco to 
bo Trica.surcd. Should it ho desired to represent gravita¬ 
tion as a htree of imidcrate iiilcn.sity existing between the 
masses at a distaiico rommensurate with ordinary concep¬ 
tions, \v(! mu.st choose utir masses, not indeed so great as 
tliobo of the eeh'stiul bodies, but still vastly greater than 
those with which dully experience makes us familiar. 

Conceive a gigantic globe made of solid cast-iron and 
y.l y.u’ils ill diameter. This is to he, ono of our attracting 
in;i'>ws, and it hliuiild wc-igh 415,000 tons. The other 
ntliacliug mass Is to he a twin bplicre, and both arc equal 
in cviTv respect. I.et these spheres l)o placed at a di.s- 
laiice of a mile friim centre to centre (fig. ilj; let them bo 

X 
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wlnde of a day does not fantTico for the attraction to draw 
the two splicrcN t4>ge.lljer. TJireo days and three nights 
must pass, and t)io fourth day must be wcll-nigli completed 
before the collision will take place. At that moment the 
two BiiluTi's arc moving with stich rapidity that the Ia.st 
fool and .a half- of tlio journey is accomplished in (ine 
bccoud of time. Tiic iliml velocity of the two 8phere.s Is 
thus about a mile an hour. 

'J’hc attriii'lion of gravitation may be compared and con¬ 
trasted with tlie familiar phenomenon of magnetic attrac¬ 
tion. A magnet attracts a piece of iron with a force which 
increases as the two bodies approach. It is probable that 
besides the magnetic attraction the two bodies are also 
drawn together by gravitation, but the gravitation is ex¬ 
cessively small compared wilii tlio magnetic attraction. 
On tbe other luand, the magnetic attr.ae,lion is confined to 
but very few bodies— it is not indeed conspicuous in nnv 
body except iron, while gravitation .appears to be absolutely 
univcrBal. Two inas.sc8 of lead, eaidi weighing a ton, anil 
jdaced at a dislunec of 10 feet from cacli other, m e attracted 
by a certain force of gravitation. If wo change ono or 
both of Iho tons of lead for a ttni of iron or timber or water, 
or any other Mibstaiico, it wonld seem that tho attmetiou 
j between llic two masses will he absolutely unaltered. Gra¬ 
vitation depends only upon tlie masbes of tho bodies whloh 
are conctrued, and not up<ui their material nature. 

Ihe movements of the planets around the sun are to a 
certain extent deranged by their mutual attiuction. Tho 
j mass of the sun is so great, and it exeecds the masses of 
tliu jdanets in such an enormous ratio, that tho planets aro 
' of course mainly subordinated to the attraction of tlio sun; 
but when we look iuto the matter more carefully, ospedally 
wlien observations made at distant intervals aro cotn- 
]j!ired togcllicr, it is found that tho movements of the 
jihanetH deviate slightly from Ivcplcr’s laws. Tho orbits 
do not constantly ri'inain in tho same piano. They are not 
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accumtuly ellipses, nor is tho law of equal description of 
Ai’cas in equal times accurately fuIBllei]. Tlio tlicury of 
inilversal ^’avitatlun renders an account of tlies>«? irre^^u- 
laritics. ludccd they are a necessary conHoqnonee, it tho 
ducti’iiiG of universal p^vitation bo true. Aecordin;j; to 
that theory not only must tlie sun attract the planets nnd 
tiic planets attract tho sun, but tlie planets must attract 
each other, and it is in tho mutual attractions of these 
])lanots that an explanation of the irregularities Is to bo 
sought. 

It is, however, very remarkable that the mutual per- [ 
turbatiuns of the planets are not eoinjieteut seiiously to 
derange the adjustments of the .solar .sy.stem. It has been 
proved that tho length of tlie axis major of each planet's 
orbit will remiun constant notwithstanding nil pertuiba- 
tions. Thj4S is a gu.arantec that tins mean dislaiiee of the 
planet from tho sun shall remain unchanged—a gu.arautou 
of the most vital importnneo in a jduuct like our eaith, 
wlilelj lias inhabitants who are dependent upon the sim for 
ever)’ day of their lives. The eeeentiicilies of the mbits of 
the planets are not, bowevei, eonstaut, they are deranged 
by tho perturl)alion.s; but it can he shown that even the 
greatest iluctuations of the eeeontneities can never be e»>ij- 
hiderablo, can never reaeli an amount cuhul.ded to iininuil 
our system. So nls(» the ]dum'N in which the plaiu'ts 
move undergo slight fluctuations, but they merely oscillate 
to and fro about a mean position. There can be no injury 
to tho system from this Koiiri’o either. 

As the astronouicr can mulvn optical diseoviTies with Iil.s 
telescope, bo he is aide to use the law <»f gravitation as an 
instrument of research with nliielt to probe out tbo .seeiels 
of the solar system. Tliere L no more womlious ]»roblem 
than that of actually placing a distant celestial body in 
the weighing scales :iml determhiing its weight in millimis ^ 
of tons. Yet tho law of gravitation, wlieii used to interpret ! 
eertain observations, will tel] us the ma-^ses <»f many of the ' 
cidestial bodies. Let us, for inslaiiee, compare iogetber ' 
tbo mass of our curtii and the mass of the sun. It is | 
proved by observations at tlie surface of the eailli that a ' 
body allowed to fall freely will, in consequence of the i 
earth’s attraction, full KM feet in one see<jml. As the 
otlicioiiey of tho earth's attraction dceieuses in the inverse 
square of the distanct; from tlio eailh’s centre, nnd as the 
distonce of the sun is 23,300 radii of the earth, it follows 
that at the distance of the sun the eartli’s atlraetlon would 
cause a body to fall in ono second through a distnuee of 


There is but Kttle diflieully in finding the mass of a 
planet whieli, like Mars, Jupiter, Saturn, Uranus,*or Nep¬ 
tune, is attended by one or imirc satellites. From pieas- 
urcmeiits of tlie satellite we determine the distance through 
which the Batcllite falls in towmd its primury at each 
second, and from the movements of the planet round tho 
Bim the distance tho planet falls towards the sun each 
second is determined, whence we can deduce the ratio of 
the mass of the planet to the moss of the snn. 

Ill the cast? of planets which, like ^Vnus and Mercury, 
are not attended by any satellites hitherto detei'ted, tho 

Fig. 4 . 





dctorinlnation of the iiia^^scs is a more dlllieult qivs- 
tiou. We are then obliged to resort to tbe perturbations 
which tlicso jdanets ])vo(lucc on the niovements of otla-r 
hodli'S belonging to the solar system. Tho theoretical 
ekpiessious of tiicse jieiturbations involve tho mass of the 
dLslurbiiig body; tlie cocfKeicnts of these expressions being 
known, and tlieir total amount being derived from observa¬ 
tions, tbe value of the unknown mass is loscertained. 

Tbe gravitation at the surface of a celcbtlal body due to 
I its attraction depends partly upon the muss of the body 
: .nnd ]iaitly upon its radius. When we know the mass and 
' the ladiuvswc are abh^ to comjmte llie gravitation. We 
; thus find that on the surface of the sun tlie gi*avitatiou has 
j an iiileiisity aliiHi.st tw’eiity-scveii times givater than tlio 
I gravitation on the surface of the earth. On tiie surface of 


10*1 

—feet. This distance is propoitional to the mass 
^2«p^3Uv^ 

of the earth, and if w'e can find out how far the sun will 
cause a body to fall in otic second at a distance of 23,300 
terrestrial radii, tho ratio of tlicsc two falls will be equal to 
tho ratio of the masBcs of the sun and the earth. The 
annual movenient of the earth gives ns the means of cal¬ 
culating how far a body at the earth’s distance fulls in 
towards the sun in ono second. 'J'ho earth would move 
off in a tangent to its actual path if the attrnctiuu of the 
sun were suspended; it folImv.s that the deflection of tho 
earth from the tangent in one second is the quantity of 
wliicli we are in search. Let the earth move from a to v 
(fig. 4) in ono second. TJien if a n bo tho tangent at a, 
tbe line p ii expresses the distance through which the earth 
has fallen in ono second in towards the sun's centre. T-et 
fall P Q perpendicular on A n, then wo have p n=aA q 
and A P^aA Q. A n; hut w’o have ap«=18‘3 niiles and 

AB»186,000,OOOniile8,whcncc A<jssa . miles, 

185 , 000,000 ’ 

185 000 O OT ^ 

of the sun’s mass to tiie earth must b» 


tlio sun a body would full in one secoml a distance of 
KM X 27 feet, and tlie effort of raising a pound weight 
on the sun would reipiire the same muscular exertion as 
would suffice to raise a weight of 27 lbs, on the earth. 

GRAVITY, CENTRE OF, is that point nt whieli all 
tho weight of a niabS might be collected without disturbing 
tlio equilibrium of any system of wliicli tbe mn.ss forms a 
part, or the point existing in every body of whatever form 
on wliich llu! mass w'ill rest, Iiowever placed, in equilibrium. 
When a botly is suspended by a string nnd allowed to find 
its position of rest, the centre of gravity is in the lino of 
continuation of tin; string. If, tlien, a body be susjxmded 
successively at two diffenmt points, and if the lines in 
W’bicli llio strings produced would cut tbrougli the body 
can be conveniently determined, tbo centre of gravity is 
the point of iuter.section of the two lines. Tins process 
is very easy in the ease of n tliin flat surface, ami tho 
approximation is quite suffieient for praeticul purposes. 

GRAVITY, SPECIFIC. See SncciFic Gu.vvitt. 

GRAY ANTIMONY is tho sulphide of antimony 
(SbjjSg), nntimonite or STinxiTic; it has received this name 
from its colour when finely erysiallhic. It is an important 
stmrcij of uiilimciiiy, but the most injurious impurity, and- 


(l8- 3yx628Qx (23,3QQy 

186,000,000 X 10*1 


that most commonly present, is lead. 

GRAY CHALK is a lithological subdivision of the 
CiiALU formation, of which it fonns tlie lower portium 




GRAY COPJ’Ki:. 


300 


GREAT BEAR. 


It lias a somewhat grayish tint, and rests on tin* chalk 
iimrl. fi is well ciposed in the cliJls of Kont near Folkc- 
stnm*, and is about 200 foot thick. Some of tJic cliarac- 
teristic fossilsnro iiolostter mhfflobntua^ lio.lemniiea plennn^ 
Amnwnilea varians^ DUcoidea cylmdrica^ and Couiadvr 
mvmicna. 

GRAY COPPSIt Is the name usually cinpIoytKl by 
mincTs for tli« complex c(ipj»L*r ore Faiilkuz or tclra- 
hcdiitc, in contiadistinrtiou to yellow copper, which is 
applied to (.hlALCorYicn'i-: or copper jjyiites. The 
essential l•onlpobition of Ibis <ire Is sulphide of copper mid 
antimony (•l{’u»S.Sl).,Sy'), but iron, ziiie, silver, gold, mer¬ 
cury, and seseral other mmeials oltc-n are jireseiit as 
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acei-shories. It has a liardm-ss of from 3 to 4*5, mid 
specific gravity from 4*5 to 5*1. It crystallizes in the 
e.tihie system, usually as telraliedra modified mid twinned; 
it also oc-euvs compact. A coniinon gi'oujdiig of the eryslals 
is sliown in the annexed cut. 

GRAY WETH'RRS are those angular blocks of sili- 
4-]oiis quartz, grit, and sandstone that lie scattered over tho 
ebalk plains of Wiltshire and Dorsetsliire. 'l'hi*y Iiave 
beeji dorivL'd from and arc some of the last remnants of 
the harder ]>ortions of the Eoci-no strata tbut formerly lay 
above the chalk in this district, hut iiavo long since been 
denuded awuv. 

GRAY, TH0HA5. mi English jiorl, born in (kirnbill, 
2(Jth December, 1710, W’us tbe son of a citizen and 
money-scrivener in London. Ifo was educated at Eton, 
where he made the acquaintance of W'est and TIornco 
Walpole, witli the latter of whom ho removed In the 
autumn of 173(1 to Cambridge. lie enlen’d at iVtcr House, 
und continued to resblo there till Sqitenibcr, J73H, wlicn 
lie left without a degree. 

Gray liad intended on livivliig Cambridge to devote 
himself to the study of the law, and afler his retmii from 
a tour on Iho Continent he re.siiled at Cambridge, and took 
tho degree of IS.C.L The “Ode to Spring” was written 
in 1742; and in the autumn of the same vejir weiv nrillen 
flin “Odo on a Distant Pr<»s]ieet of Eton College,” and the 
“ Hymn to Ad • rsity.” The “ Elegy in aConntiy Chmeh- 
yard” was also commenced at tins peiiod, but not linisli<*d 
till seven years afterwurd.s. In the meanwhile the “Ode 
to Eton College” had been pul»lishcd (being tbe tirst of 
Gray's publications^ in J747, and little notii'c had been 
taken of it. The “ Elegy,” publbslied in 17 l!l, rapidly 
obtained an cxtimsive popularity. 

In March, 1753, Gray lost his mother. During the three 
years following Iloraee Walp<ilc observes that Gray was 
“in flower.” Tlie “Ode on tlie Progress of Poetry” and 
the “ Uard ” were then wrillen. In 175() Gray renmv« d 
to iV'inhroko Hall* On tho dcalli of (hhher in 1757 he 
was oflered the laureateship liy I lie Duke of Devonshire, 
which he decliiied. In 17(iH he W'as ajipolnlt'd to tho pro- 
feHsorehip of niod(‘rii history at Cunibritlge. In the autumn 
of 1770 he made a tour in Wales, though lie had been very 
unwell ill the spring; mid after suffering for some months 
from a violent cough and great dejn-ession of spirits, he 


WAS suddenly seized, on 24th July, 1771, with an attack 
of the gout in the stomach, which caused his death on tho 
30th of the same month. 

Gray wrote little, but tho little that ho wrote was written 
with gre.at care. Thus his poems, with tho exception of 
one or two of a humorous character, aro all much elaborated; 
and it follows that tho quality which they chiefly display 
is taste. His “ Ode on tlic Death of a Favourite Cat,” the 
“ Long Story,” and many passages of his letters, show that 
he possesst d lumsidcrahle powers of humour. The best 
life of Gray yet written is that contained in tho scries of 
“laves of English Men of Letters” by Mr. Gosse. 

GRAY’S INN, one of the four Inns of Court which 
bavi* tho exclusive right of calling persons to tho English 
bai’, (H* rather to the degree of barrister-at-law. It is 
governed by a coiinnKtee, e;dlcd belKdici*8, who are gene¬ 
rally (piecn’s counsel i>r senior counsel, and is situated in 
Giay’s Inn Pane, London. 

GRAYXING (I'hiimaUua vulgaria) is a fish of the 
f.iniily S.ilinonida', found in many British streams, and 
junging over North and Central Europe. Tho genus 
'1 livinaltiis is dislingnislicd from the genus Coregonus, 
which contains Ibc Gwyniad, Vendace, Pollan, &c., chiefly 
b^ its Itrijg mnny-rayed dorsal lin. The grayling is ahout 
10 indies ill length. The liack and sides aro yellowish- 
brown, marked with longitudinal dusky streaks. Tho 
grayling inhabits streams with rocky or gravelly bottoms. 
Its food eonsisls of flics and small molluscs; it is angled 
for ill th(* same way ns the trout. It is in the best enn- 
dlLioii in OftobiT or Xovcinlicr, when it is much esteemed 
f<»r tile table. When first tak<>u it has ru odour like that 
of wild lhyiri<*. Four other species of graylings are kuow'u, 
none of wJiit-h arc Britisli. 

GRAY'WACKE (Gcr. grauwac/ce) is a lithological 
term for c<*rtaiu Grits and liUKcaTAS tiiat occur cliiefly in 
the jialuMfZoic foniiations. This variety of Ci.astic Rock 
consist.'s of rmuuled or angular gi'ains of quartz, felspar, or 
other rode cemented together by a silicious, fclspathio, 
argillaceous, or calcareims cement. Some fine-grained 
v.aricties h.ive a fissile structure, and ax’c termed graywacko 
slate. 

GREASE, the name applied to al) oily or falty matters, 
but osjiceially to those wiiidi are too impure for caudlo- 
inukiiig or other rclined niuiinfacturos. It is chiefly used 
for lubricating nmehineiy, wheels, &c, A great quantity 
is exported from Smith America, being tlio fat of liorses 
und otioT animals killed for flic sake of their hides, bones, 
und hair. This kind is called, in cummorcial parlance, 
marcs* grease. Grease sidtnlilc for ordinary carts and 
waggons is made ehiefly of tallow or train-oil and tar, with 
or without a little water. A speeies containing resiii-oil 
is made lurgidv in tho Tyuo district in connection with 
manufactures which leave rcKsiii ns a <diea]) residue. 

The grease used for luhru-ating tho wheels of railway 
eaninges is of n superior kind, bi'iiig made of palm-oil or 
cocoa-nut oil, wilii wliich is mixed some soda, to prevent 
it from melting too ra]dil!y, a.s it would otherwise do from 
the cxcessivo friction of the wheels. BeuTR* grease is a 
composition sold hy perfiimeis, made for the most part of 
marrow, lard, or fat, jwofu.stly scented. Tho genuine fat 
of the hear is, as a rnattcM* id course, very scarce, and its 
virtues aie prolmblv cliiefly imaginary, 

GREAT BEAR and LITTLE BEAR. Tho Great 
Vn‘HY {I 'ri-a AJaJor) is one of the finest of tho northern 
eonslellations. Thu seven gii'at stars belonging to it have 
for eeuturies been called in England tho CeorVa IVai/t 
(couiitrjnian’s waggon), which later days havo corrupted 
into Oliailes’ Wain. Sins tho carter in Shukspenre, 
“An't bo not four by the day, I’ll bo hanged. Gliaih-fi’ 
Wain is over tlie new ehimiiry," &c. (“ Henry IV.,” Pjirt 
1. ii. 1). Tho Butcher's Cleaver, tho Plough, &a, aro 
also names of this star group, aud in America the 
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'])lppcr. Aratns mentiutis that the Greek sulors were in 
the liabit of navigating by night by this constellation 
becanse of its nearness to the pole, till the Phoenicians 
pointed out tlie much greater nearness of the Little Bear 
containing tho Polo-star. Alpha of the Beriea is a vaviuhlo 
double etur^ Delta is a waning star, having been in hl'^tori- 
cal times fully as bright as its companions, though now so 
much duller. Tho Great Piear. under its Jjitin name of 
Una Major, will bo found in our Plate CoNsTi:i.r.ATU)Ns, 
Northern Hemisphere, extending across the eqiiiMoclhil 
eoluro on tho loft hand of tho plate. The seven Cliailes’ 
Wain stars will ho obson'od to fonu hut a small part of 
the >t'liole constellation. The middle Mar of the throe 
tail-stars of tho hour, ic. the three horses of the Wain, 
was called by the Arabians Mlzm\ and neiir it is a little 
compauiou star whoso Ambic name is /l/<:«r, and which 
used by them as a te«t <)f ket*n sight. H may bii\e 
grown bigge then, for it is now visible to most 

persons wdtli tho naked eye. The ohl iMiglish name for 
it is “ Jack by Ibo middle horse.” Tho origin of tlie name 
Btnr is not known. It is presumable that to the (.Uuil- 
deaus who named the star groiii)S this group uueiently 
prcKontcd a bear-Uke appeaninee*, uiul got jiaincd accord¬ 
ingly. Tho prewsut figure is intensely absurd, for the luoj-e 
inodoru astronomers have made a lino feature <jf tlie tail 
out of thme of the, main stars, though, of course, had they 
ever seen" bear they W'ouhl have known inm to be a tail- 
loss animal. Howwer, b<itb the astronomical bears as now 
figured rejoice in waving bushy tails. Tlie vari.ability in 
the figures formed by tlie stars, so that Ibc groups once 
(presumably) sueb natural am! striking rejire.seutali\es of 


'C'hnlies’ Wain ns it in»v is ftbe arrows hliowioK the direcllnn!- 
ill which the stars are moving among theiuhclvesj. 




Tho same, as it was 100,000 years ngo, If tbo stars moved 

nt tlic Hutne rate. 


The saiuo, as it will bo 100,000 years hence, if the stars 
move at tbo same rate. 

the objects they arc named from, are now far from rccognix- 
nblc, arises from tbo various independent motions of llu* 
Bcparatc stars. Proctor (“Easy Star Lessons,” Loud. IMMI) 
has observed very accurately the “ proper motions” of the 
seven stars of the Wain in the Groat Bear, and the remark¬ 
able results are shown in the above illustrations. 

Por Greek and Latin views us to tho ooiietcllation hc<* 
the articles Aitcrrus and Oalltsto. 

Tho Little Bear (jVna which is back to back 

with the Groat Bear (just above the equinoctial colure and 


with its tail extending to llio polo, in the Plate Cosstei^ 
LATloss, Northern Hemisphere), was made uji to balance 
tho Groat Bear. It is one of Ptulciiiy's eonslcllanons, and 
is chiefly reinarkublc ns containing at tbo tip of the tail tho 
Pole-star, Stella Polaris or tjynosuve (Gr. kwiosoura^ dog's 
tail-tip), tbo star wbieb in lliese days describes so very 
small a circle loiiiid the true jxiie of the heavens as to ho 
able to stand with fair accurney in a jiopular way for tho 
jiole itself. TJio P^Ic-star is a dnuble star of the seeond 
magnitude. Tlio stars a and of the Great Bear arc 
called the Pointers, because if an imaginary line be diawn 
tbrougli them and produci'd four times their length apart 
it will ahiiost toneli the l*ole-star, passing a little to its 
left. Two stars in liie fore-quarters of tho Little Bear 
(0 and y Vrsm JffMon.<)»are called the Guardians, as 
they appear to circle round the pole with never-ceaahig 
watclifuluess once in every twi'iily-four hours. They are 
n-adily found by rcgtirding ^ i 3 /Z of tlu* Great Bear as tlio 
base of a sqiuno, wlieii tlie Guardians will be found in the 
upjjcr left c<u’Der, diagonally opposite to /3. 

GRSAT BRITAIN. This name was familiarly ap¬ 
plied to the island which is composed of England, tV’ales, 
and Scotland long before the union of the crowns by 
.lames I.: but its legal application cuinnienccd at the time 
of the legislative union in 17(Ifi. Gi<*al Brilaiu is tho 
largest islanil in Europe*, and the most important in the 
world. It is separated from the Conlini'iit by the English 
Cliaiinel and tbo NortJi or German Sea; St. George's 
('liannel separates it from Ireland; and the Atlantic fonns 
the rest of its boundary. The Li/,ard Point, the most 
southern ])nrt of tlre.at Britain, is in dfl'’ bS' N. lat., and 
Diuinet Head, in Caithness, the most iiortbem point, is in 
42' N. hit. 'Pile most eastern point is Lowestoft, on 
the roast of Suflblk, i° 4(1' E. Ion., and tho most wostom, 
Auln.uiuuchaii Point, in Argi’lc, <»'' 20' W. loii. The dis¬ 
tance in a htruiglit line between tlin Idr.ord Point and 
I)nmiet Head is about C08 miles; and from tlio Land's 
End to the North Eoreland about 020 miles. Tho coast¬ 
line is so duejily indented ns to have nu extent of iicarl}' 
4000 miles. Tlie area is 8U,G40 square miles. 

The rcsjicctive proportions have been ingeniously illns- 
tr.atod by the registrar-general. Adopting the figure of a 
perfect square, tlie area of KugUutd is equal to one of 220 
miles to tlie side; Wales, to one of 80 miles; Scotland, to 
one of 177 miles; and tho wholo of Great Britain, to a 
square of 209 miles to the side. Or adopting the figure of 
a circle, the area of England is equal to ono with a radius 
of 127 miles; Wales, to one of 49 miles; Scotlund, to one 
of lOOmilc.s; and the wliole of Great Britain, to a circle 
with a radius of lOtl miles. Tho surface \arics in its 
level from below high-water mark, in tho fens of Lincolu- 
shire, to tho height of 4400 feet above the sea, in Ben 
Nevis, Inverness-shire. 

The minor islands associated with Great Britain some¬ 
times occur singly, but are more generally aiTanged in 
gi'oups, and aie situated chiefly along the norlliuru and 
vvesteni shores. Tlie Orkiievs .and Shctlands are on the 
north; tlio Timer and Outer Hebrides, Bute and Arran, 
the Isle of aMan, Anglesea, and the fcleilly Isles, on tlie 
west; tbo Isle of IVight on tlie south. TJie cast coast 1ms 
very few and only iusignilicaiiL insular tiacts. Some of 
tho islands on the coast of Seotl.md me of great c^tcnt, 
and supply pasturage to flocks of fiom .‘hUi to lUf) sheep, 
though without legular human teiiunl.'>, while otliers arc bo 
small as to admit of only ono sheep In ing left at once, 
which is mnoveil when fattened, ami its place sujipliod by 
another. The most isolated inhabited spot is the pre¬ 
cipitous St. Kildn, Hie outermost of tbo t)uter Hebrides, 
with n Tillage of bird-ca(chera and fiahernicu, 4b miles 
from the nearest neighbour. 

Tho North Sea is comparatively sballow, except towards 
the Norw'egiati shores, for its mean dcplli for the wholo 
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hasin docs not exceed 31 futlioms. Tlie depth iti 
the ctiitic is generally less than on llic eastern and western 
sides, except close to the coasts, <iwlng to tlie accunmla- 
lions of debris which oncuinbcr that part of its bed. One 
of thi5se, the Dogger Bunk, formerly a well-known station 
for cod-lishing, hut now greatly exhausted, extends up¬ 
wards of H(lO inilcH from off Flambnrough Head tuwauls 
the coast of Deimiaik, where it t(»miinntes almost in a point, 
though in various places not less ttiaii 00 miles broad. 
Another enormous bank, known to mariners as the Long 
Forties, trends more than 100 miles in a north-castevly 
direction from tin* Frith of Forth. It has been calculated 
that Iho solid contents of these shoals, with the minor 
ones, it evenly distributed over the surface of Great Bri¬ 
tain, suptiosing it to he n level ]daiu, would cover it with a 
stmtuin of soil ‘2H feel in tlnckncss. The shallowest ])art 
of the Eiiglislj ('Jiaiiiiel, about. 26 falli<ims, is at the narrow 
eastern extremity, between Komiioy Marsh and the oppo- 
sitJt coast of France. From Ihenec westward the sound¬ 
ings increase to <»3 futhunis at the oceanic entrance. Tn 
general, thiTe is greater dcjith <jf water on the English 
than on tlic li'reiich shores, and tlie polls .lud hat hours 
are belter. 

The tides arc very conspicuous on most of the shores, 
affent many of the rivers in a inaiked manner to aeon- 
siderahle distuiieo inland, and give ilsu to snnu! striking 
]>henomcipi. On reaching our narrow seas, the ridge (»f 
the great oceanic tide-wave extends diagoiiully from the 
*touth-west coast of irtOand to the north-west projection of 
France, and sends ofl’ two hraiiclie.s owing to the interrup¬ 
tion o/rcied bv the masses of land. An castein hiaiicii 
0 

enters the English Channel, and carries high-w’atcr to the 
o])posite shores; a central braiieh runs up the Bristol 
Cliaiinel, and passes through St. George’s into the Irish 
S<‘a; while the main or oceanic wave continues its course 
with immense velocity along the \\esteru coasts of Ireland 
and Scotland. Tlii.s last, after rounding the Orkneys mid 
Shotlauds, hceonies a gieat wave from the north, truvcrscs 
the whole extent of the North Sea, and determines liigli- 
watcr along the coast to the mouth of the Thames. Jhe 
tidal rise varies in it.s height at diiferont ]»oii)l8 owing to 
the varying coiitigurufion of the shores, the form of Iho 
bottom, and the direction of incidence of tiio wave, attain¬ 
ing its maximum where hays and estuaries have tlieir open¬ 
ings turned towards its advance and rapidly contract in 
their hre.'idth. This I'ondition is best fulfilled by the 
Bristol Channel, and accordingly tluTc the ordinary rise of 
the tide is the greatest. It amounts to 30 feel in Swan¬ 
sea Bay, 38 feet at Cardiff, 4.0 feet at the mouth of the 
Bristol Avon, and oeea.sionally to 00 feet at Clicpstow on 
the Wy<‘. In other places under similar cireuin.stanees, 
though not so marked, the tides rise as liigb as 22 feet at 
the entrance of Milford Haven, 20 feet at the mouth of the 
Mersey, 21 feet .at the eulianee of the Solway Frith, and 
23 feet at the ^ loulh of the Wash, Spring-tides, with 
coincident wes;* riy gales, ^irodiice an immt’use accumula¬ 
tion of warer hi the ujiper part of the Bristol Channel, tlic 
estuary of the Severn. Tlio flood romulns pent up for a 
tlino by the narrowness of tbc river channel, till, having 
Acquired sufficient power for disengugoment, it violently 
breaks bounds, and rushes up tb« stream as a wall of 
water, with a crest of foam. Boatmen are warned of its 
appi’oaeh, and thus enabled to <«ceure tlicir craft, by hear¬ 
ing the distant roar. Precisely similar to this “horc” of 
the Severn, and produced in the same manner, is the 
“ lieygre” of the Trent. 

Bold projecting cliffs, and narrow channels between 
islets or sboals and the main sbonis, by obstructing the 
tide-wave, originate impetuous currents on many polnls of 
the coasts, justly dreaded in the days of timid and un¬ 
skilful Boainanship. Around the peninsula of Jutland in 
Dorsetshire, and between it and a shoal on the south bear¬ 


ing the omluous nnmo of the Shambles, with Dendinau's 
Buy in the neighbourhood, the tide lushcs with extreme 
violence, mising furious eddies and a dangerous surf. 
This has obtained the name of tlie Kaco of Portland; and 
has the turhnh'iini* of its waters typified on old charts by 
a fiercu-looking monster or sea-dragon lashing them into 
foam. The Roost of Snmburgh designates the strong and 
tumultuous tidal flow between the Orkneys and the Shet- 
luTuls, so called from Sumburgb Head, at the southern 
extremity of tlie latter group, and the Scandinavian rooat^ 
the R'lin applied to agitated and powerful sea-sticams. 
In llio contracted Pentlaud Frith, between the Orkneys 
and tbc niaiiikand of (’aitlmcss, the foi*ci: of the tidc8 and 
eurrenhs b.avc, in many jdaces. undermined the rocks, pro¬ 
ducing most fantastic shapes in the old red conglomerate— 
the prevailing formatha) of Ptaitland Frith. In those 
narrow se.'is the navigation is dangerous throughout to 
.small eraft, from the force of the tide and tlie strong 
eddies formed by currents on either side which ntn counter 
to the main stream. Vessels seldom venture to bring up, 
or if an aiielior is let go, it is generally left at the bottom. 
The little islo of Stroma, on thesoutbern side of the elian- 
iiel, has Us Seylla and Cliarybdis; the olio a whirlpool 
calk'd the Swalehie; the other, an expanse of broken water, 
boiling like a witeb's caldron, termed the “Merry Mim of 
Mey, ” the word wen bring here a eorruptiim of maitu 
Between the islands of Jura and Seurha, twoorthe South¬ 
ern Hebrides, the remaikahle intermittent whirlpool of 
(Joryvreekaii is fonued by llie collision of opposite tidal 
cnrr(mt.s. It ultniiis Us ma.\inmm of disturbance at tbu 
ftnirth Jjour of Ijic fltK»d—boils, foams, and rolls away is^ 
hiieecssivc whirls, ihnaving uy everything from the bottom 
h strong ehullilion. The name is said to be derived 
from a Danish prince wdio ]>eri.shed at the spot. 

“Where thu wave Is tin;;ed with red, 

Ami the rnshct soa-leaves grow, 

Maritiei.s. with prudent dread, 
t^Jnm the shelving rocks below! 

As you pass through .Jura's sound, 
llend your course by Hcarba's shore; 

8hiin, nil shiiu, the Kulf profound, 

Where (Joryvreckan’s surKcs marl” 

On the low coasts the tidal oscilhitinns diurnnlly abridge 
and extend the nn*a of the shore by submerging and leav¬ 
ing dry extensive tracts. This is specially observed around 
tlic Wash, w'hcro thousands of acres have been permanently 
reclaimed from the sea, in the Solnay, and in Morr'cambu 
Bay. The latter estuary iiilcrpoHus between the towns of 
Ijmcnster and lllverstonc. They arc about 20 miles apart 
in A direct line, but twice that distance passing around tlm 
head of the bay. By tlie ebbing of the lido the interven¬ 
ing space is left i»erfectly dry, except in the narrow <d)an- 
nels of two small streams, the Kent and tho Leven; and 
it is then traversed by traiellers on horseback and by 
vehicle.s. But the route of Iho “Sands” has occaslonolly 
Uh perils, wlioii dense fogy arise, or driving snowstorms 
come on, or when a strong westerly wind springs up, which 
accelerates the return of the waters, and gives great vio¬ 
lence to their flow. 

Both formidable and interesting animals, the bear, 
beaver, wolf, and wild boar have hecumo extinct within the 
limits of the kingdom since tho dawn of authentic history. 
The bear was common in tho Roman times, and conveyed 
tn Rome for the sports of the aniphitheatro. It existed in 
Scotland iu the eleventh century, for in the year 1057 ono 
of the Gordons was allowed to carry tlirco bears' beads on 
his banner in honour of his valour in killbg ono. Several 
places in Wales retain the name of Pennarth, or the boar’s 
bead, indicating its pi'oscnce in the Principality* Tho wolf 
so infc.sted the homesteads of the Anglo-Saxons iu winter, 
that tlic month of Jannaiy was called Wofftnonat* It was 
extirpated In England by systematic measures taken for 
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its destrnction by K<lw.ard X.; bnt rcmmncd iu Scotland 
four centuries later, the last having been killed by Cameron 
of Lochiel in 1(>80. A few examples of tlie wild boar, 
once etringently protected for purposes of the clmso, were 
in the New Forest down to tho reign of Chnrlus I. Wil- 
burfel, or Wild-boar Fell, den<nninateH a district in West- 
inorluud. The urns or wild ox, a gigantic crealiin*, 

1 named in the forests near London in the time of the first 
Pianiagcnct, and is mentioned at a much later date in 
other parts of the country. Tho beaver, the broad-tailed ; 
animal of the Welsh, was in tho Principality at. the com- j 
nieiicemeiit of the thuteenth century, inhabiting the Tcify. | 
A few pools there bearing the name of L/yw »/r afuntfL\ , 
“ the beaver lake,” preserve its memory, us does tlie naimi , 
of Beverley in Yotksbiru, “ tlie place of beavers. ” Some 
birds have likewise disappeared, ns tlie enperoaiUie, a mem¬ 
ber of tho grouse tribe, nut uncommun iu Scotland at tho 
beginning of the last century, and rceently rciutrodueed 
from Norway; the great Imsturd, last seen in the eastern 
counties of England in the early part of the present cen¬ 
tury ; and tho stork, once a regular summer visitor from a 
warmer climate to the fenny districts, and still a migrant 
to Holland. 

From the principal highlands running north uiid suutli, 
while occupying a wusU^ly position, it follows that the 
general slope of tho country is from \^'cst to east, and thus 
nearly all the important rivers flow into the North S<*a, 
with the exception of the Clyde, the Meisey, and the 
iS«*vem. Every rivJT of importune is descrihcil cillier 
a separate article or iu the county with which it is more 
immediately connected, but wo here give a li&t iu the order 
of the inuguitudc of their laisins:— 


Itivurs. 

Area of 
ilnsin. 
Bq. Milua. 

l^onstli. 

iMiioa. 

Humber, . . 

l)J50 

171 

Severn, , . . 

8580 

239 

Thames, 

r>i(;o 

220 

Great Ouse, . 

21160 

150 

1ay,. . . . 

27f.O 

i:io 

Tweed, . ’ . , 

1870 

96 

Mersey,. . , 

1748 

70 

Clyde, . . . 

1580 

98 

Avon (Wilts),. 

1210 

70 

Spey, • . . 

lino 

110 

Yare, . . , 

llKO 

60 

Non, . • • 

1132 

100 

Tyne, . . . 

1100 

80 

William, . . 

1060 

70 

Eden, • • • 

yiH 

72 

Doe,« • • • 

8G2 

80 

Te(‘8, , , , 

744 

80 

Kibble, • • • 

720 

60 

Welland, . . 

708 

60 

Dee (Scotland), 

705 

90 

Parret, • • • 

653 

45 

Forth, • • . 

645 

60 

Kxe, . • • 

643 

55 

Tamar,. . , 

603 

55 

Don, . • * 

5H0 

62 

Towy, . . . 

506 

70 


Tho climate of the kingdom is remarkably mild, con¬ 
sidering its position in ibe nortliern half of the temperate 
zone. Those great extremes of winter cold and suinmer 
heat which are experienced in corresponding coutineiital 
latitudes, both eastward in Northern Germany and Central 
Russia and westa-aid in transatlantic regions, are un¬ 
known; while the average of temperature throughout the 
year is much higher. This absence of violent seasonal 


alterations Is favourable uliko to comfort and health. It 

-western I 

of Etiglatid, where the winters are so mild that in sheltered 
bays myrtles, citrons, catnellias, hydrungeas, magnolias, 
cactuses, and other exotics, beur unharmed the t>pcn air 
without any protection but wind is uHbrded by the neigh¬ 
bouring Idlis. 'J’lic c<»hlest district is an easterly section, 
exleinling from tlie Naze, iu Essex, to tlie Frith of Forth, 
Olid btrclcliing some distance inland. Tho w.ai'mcBt em¬ 
braces tho Isle of Wight, with parts of tin* counties of 
Hunts, Doisct, Devon, Cornwall, Somerset, (.•loiiccstcr, and 
Glamorgan. 'J hu hottest month in general is July, and 
the coldest January. Mists and frequent weather changes, 
with cold castcily w'Inds in spring, arc the principal de¬ 
fects of tlie Jtriti^h climate; hut the ineasnrc of liealth 
enjoyed by the people, with the average duration of life, 
is not surpassed, if cqnalli'd, in any oilier country. 

The vege-tation of the British lsh*s varies with the seve¬ 
ral loealitii's; in many respects tin- mountain v<'getatioji 
I dilTers widely from the vegetation (if the plaius and valleys. 
The flowers which deck the woods and fields have no re¬ 
presentatives in mountain regions, Wh(*re n few hardy 
kinds do bueeeed In climbing to tho summits of the High- 
; land hills, a recent wiiter says, ‘‘they assume strange 
forms wlijeli ptizzlc tho eye, and become dwarfed and 
stunted by the severer climate and ungeniul soil. All 
I alpine plants found in the Highlands,” tlie same writer 
; u(hls, “ are universally admitted to be of Arctic or Scandi¬ 
navian origin. Tlieir jniniitive centres of (listnlnitmu Ha 
within the Arctic circle, ulirre they are found in piofnsion, 
constituting the sole Honi of very extensive regions. From 
these nortiicm e<‘nti'(*s t1ii‘y were gradually di.strlbuted 
I sotitliwurds over tho. Brltisli liills during the glacial epoch, 
when the Bummits of Ihcbo liills were low islands, or cliaina 
of Lslauds, (ixtending to the. area of Norway through a 
glaeial sea. 'rins floral migration may Ik‘ traced from th(5 
Arctic n’gions to the higher ranges of the Alps.” 

The mass of the vegetation is identical with that of tho 
neighbouring continent. But a wanderer from afar* ap¬ 
pears in tho Hebrides, which has establisbed itself from 
transatlantic leghms, owing doubtless to seeds still retain¬ 
ing th(i jiower of gcnninatioii having Insen drifted thither 
by tin* Gulf Stream. This is tho jointeil pipewort, u 
gia&s-like plant, growing in lakes which have a mmldy 
bottom, and exhibiting small glohuhu’ heads of flowers. 
But it bc.ars little rcseinblauee to its congeners in their 
more congenial natural habitation, which uro shrubhy, 
from T to (I feet high, with le.ofy branches on tltcir 8tcm.s, 
and arc prominent features of the vegetation in parts 
of South America. Anotlicr migrant, the lhr(‘e-toothed 
cinquefoil, abundant in the Rocky ^lountains and Arctic 
America, occurs on a Forfarshire hill in Scotland, to which 
it is limited. A third intruder, of recent dale, tho water 
weed (^Anacharsis ahiutuitru7n\ first observed in tbo year 
181*2, and now well known in the rivers, canals, and drains 
of the midland counties of England, is snpposeil to have 
sprung from seeds brought with timber from Canada 
during the construction of the railways. 

The native flora may bo divided into four groups— 
Germanic, Seandinuviuii, Asturian, and Arinurican, so 
onlled from tbo continental localitic.s where the same 
species are now found, and whence, in tin* opinion of 
Professor Forbes and other geologists, tliey originally 
cnine to our shores. 1. The Germanic group comprise.** 
the prinei]ial eoniponeiits of vegetation, sneli as iSibaldia 
procu7nl/enSf Aretiaria r«6(7/«, Ci'utiana nU'aUs, and all 
the widely diffutHMl species—trei's, shrubs, weeds, and 
wild flowers—which belong equally to the middle latitudes 
of Europe. 2, The Scandinaviim group is chiefly repre¬ 
sented in tho Highlands of Scotband, and to a Binallcr 
extent on tho loftier mountains and bleak moorlands of 
England and Wales. It consists of mosses, liehens, and 
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Xjrassos, some bcantlfal flowcrlnj? planis, nnd prized 

beny-beariiig slinibs, us the cranberry, bilberry, and cloud¬ 
berry, Vliicb are alnuidant lu Scandinavia, on alpine lici;;hts 
ill j»ciicral, and also in the Ai'clic lowlands. Aiuon" tin 
Rolectcd for illustration arc, Vvrba^nna It/cImtifeHf Limnn 
perauvn t^conimon ila\), linbus vIianuniHtWi (the cl<«mi- 
bciTv), (•'entiana jitn'umonanth<\ Tlihi<pi jHirJoiiutum 
(hlienlicrd's purse), ]>ipMinjs jiihsit.t (conmi.ni teazel), 
and Caaca/itt (Jaiwoidts small burrf'd jiarslcy). I» ami 
A. Tlio Asturian and Anuuricaii jrroups arc cAlrciiudy 
l<»c:ih Some Jieatlis occur, as Erh'n Mvditn'raura (Lon- 
dtiii pnMe)i Atahh cilUUn (the wall-dess'), Arbutus wicdo 
(tlui slrawbcrry-trcc), and sonic olln*is. On the soutli- 
wesl coast of Knj^lamh a Vegetation njipenrs which is closely 
allied to that of the ojiposito shores of Brittany and Xor- 
jnnndy, the ancient Aiinorica, but whicliis precluded from 
a nitirc northerly advani'c by tho li’ss j^enial chaiaeier of 
tile climati*. Such arc iUdi'm pcirpriNit (wild madder), 
JCrira rnr/atit t^h« Cornish healhj, and tScrojiIiulfinn 
itchrmhuia (lij; worts). 

The native woods include the oalc, elm. birch, bo4*eli, 
nsli, alder, asjicn, willow, poplar, ina]>Ie, pine, ye-w, holly, 
hazel, blackthorn, .and hawtliorn ; while tiieJime, eliestmit, 
walnut, sprncc-iir, larch, vvecjn'ji^ willow, I.ombardy p(iplar, 
laburnum, inulbcny, and (saJar have been introdm-ed by 
man from foreign couutri**R. 'J'be co i*hn, maple, 

and bec<di Jire peculiaily luifrlish, oeeuriiu" diietly in 
soutlicrly loculitioo, dimlnishiii'' northwards, or not raM;:iii" 
to Scotland. This is the east* also with sevt>ral strikimj 
onimneiital plants, as the ini.stlet«»e, sweet ■>iolet. datltMlil, 
mozeretm, sf.ir <»f Bethlelieni, and tlie familiar creep 
ClcmatU rifalba (or fruvcIliT's jo>). 

“ Nunn- well her.towiMl 
On Unit wild wliieh, l»v Mu* mad 
Of southern Mii^rhind, to adorn 
Vails not Uio hedf;u ut prickly thorn " 

Tlin birch, abler, iiionntaiii n«>b, wyeh-eljri, ]K*plnr, and ^ 
jiine, or Seoteh lir, are emliuMilly eliara*‘lerislic <»f Scot- j 
laud. Tlieru tlie latter is frequeiill) a very noble obji*ct, 1 
ultof^etber ditbai'iit to what it ajipeara on the still' clays j 
of Kn«;lsind, for the natural clmraeter of thejiine. is best ; 
devcbipcil in bl<*ak silu.ilions, amid irmuutaius, eraj's, and 
waterfalls, wIkto 

“ Moor’d in the rifled rock, 

J'm >f to tho tcjopesl’f* sliork. 

Finiior hi roots him the ruder it blows ” 

A'ast Imcts of woodland have disappiaired from tlie surface, 
■owin;; to the increase of popnlalion, the extimsiou of cul- 
twe, and the demand for limber, with the abatement of j 
the passion for llie cdiase. Scveiity-sevi n forests wereoneo i 
<*nniiuTntcd in lb];rk'ind alom* ns the property ot the crown. | 
They were siicccssivcly tlisall'oicstcd till the number was 

* • I 

reduced to eleven; but only six <»f these lm>e now* any | 
important extent- tho New Forest. In the south-we‘'t,aud j 
\Voolim*r Imrest, in tlie south-east of Hampshire; Dean ^ 
Torost, helwein the Se\ern niul tlie Wye; Wliittlelmry i 
rarest, in the south-east of T<orlbfimjdoiisliire; AVindsor I 
forest, Beiks; and Delauieiu I'orest, CJieshire. Yet out 
■of a total area soniewh.'it e\peediii^ 100,000 acres, little 
more than ono-third is actually wnudUiul. Many ]iai(s of 
the country still retain the denomination of forest whicli 
have entirely hist tliat distincli\e cliarruder, as Jlacclcstield 
I'orest, Cheshire; Ni*edwood Fore* t. Slairoi dshire; Cliarn- 
wood Forest, Lciccstersliiie; and the Fore.'-t of Aideu, 
YVarwiekshirc. 

Amon;' tlie wild unlive nnimsils, tlie larj'c (•x.un]vlcR are 
rnminauls. They consist i-f the fallnw-di'er, seinldomcsl i- 
<*ated hi paiks; the red deer, roainin;; llie solitudes of the 
North of iSeotland in Iieids,and f«-ini«i also in a ftwretired 
localities in Knj;land ; the roebuck, limited to the Scottish 
Highlands; the poat, seini-wild in Wales; and tlic. wild 
«attJe preserved in Chillin^liam l*nrk, Northnirdierland, 


perhaps the descendants of a domesticated breed which 
broke from the homesteads in tarhuleiit times, and returned 
to natural habits in the woods. The carnivorous race is 
represented by the fox, fivo of tho weasel family, and the 
otter, formerly much move common than at present; the 
wild eat nml baJj'ur, both very scarce; tho hedgehog, 
fotmd ill almost every part of our islands, but not numer¬ 
ous ; the mole, very common in England, but not known 
Tiortii of liio IVntlaud FriLli; and nine species of bat. Of 
tin* rodents, varieties of the Iiarc and rabbit are generally 
dillusi'd, as is the Mpiirrel, in Knglaiul and Scotland ; but 
it li:is only recently lieen know'ii iu Ireland, by introiluetio 
I to the count\ (){ AViclJow. The reptiles include th(ib)liu) 
j woim, ringed-snake, and iiddcr or common viper, tlie last 
j of which alone is venomous. Upwards of 10,000 Uritlsh 
I inserts arc known to naturalists and described by tlicm. 

The fi'allierrd tribes luunbcr a very largo pro]K>rtiou of 
Species, considerably more than <me-lmlf of tlie total be¬ 
longing to Kuivipc; and individuals arc cipiully nunii'rous 
with species, notwithstanding much thoughtless deslnic- 
{ tion. An insular position invites the familii'R of waders 
j and swimmers to tin* i-limes, while the great extent of ciil- 
I tivated coimiry, and the ainindant vcgi'tation, provide a 
siijiply of food for (be* Miialler birds, ^omo are Rummer 
. visitors from the sotillieily latitudes, which range over the 
entire kingdom, as the cuckoo .and swallow; while the two 
splendid waibiers, the nightingale and blackcap, arc com¬ 
paratively local. Tin* night ingalc does not visit ♦ScotUuid 
. or Wah*s, nor is it known in Cornwall, the west of Drvon, 
(>r innch fin tlicr north In ihigkmd tJian about the neigh¬ 
bourhood of York. Fsamjdcs noticed beyond these limits 
are accident.-il stragglers, 'j’hc flg-calcr, common in Italy 
ami tlic South of France, is an minual migrant to tiie iir- 
orclinrds in the iieighbourliood of Wortliiiig, Sussex, about 
the lime of tbe ripening of the fruit. Of tho game-birds, 
ibe black giou.se is found on moor.s in England and Scot - 
1.11 lie red gioiisi* occurs generally, and is peculiar to 
the Jblli.sli islnud.s; tbo wliitc grouse, or ptarmigan, is oidy 
met ivilli (*n the wildest and bighesL of the. Scotcli moun¬ 
tains. idosL of the common domestic fowls, with tho jiea- 
cock, turkey, and pheasant, are of foreign origin. Tin* 
seas, rivers, and lakes yield a supply of those varii'tles of 
tish in great quantities which are most Berviccablo for 
human bustenaiiei*—tho salmon, cod, herring, mackerol, 
and pilchard. The last three periodically leave tlie dc<*]) 
water us tbo spawning-season apjiroaehcs, and draw near 
to the sljor<*s in v.ast bvuu'in.s, when tbe re.spectivo iishcries 
arc jirosecnU'd with gi'c-at activity. The liemng is the 
most dliru'sed, thougli far mop* abundant on some parts 
of the coast tli.an otliors; the inaekorel is chiolly taken on 
tho fioutborn and sontb oastem sbores of Knglnnd; tbe pil¬ 
chard shoals contino tlicmsolve.s to its south-westom cornor, 
the counlios of Gf»rn\vall and Devon. 

In no part of llie world is Ihcru known to be an amount 
of ininorul wealth within the same area equal to that of 
tlie United Kingdom. G<'Id occurs; and the Romans cou- 
ductoil regular mining opcnilioiis for it in Gannarthen- 
\Vah*s. iStroain-gnlil wns found on the soiilbcrn 
borders of B.'inarksbiio, Scotland, about the commenoe- 
inent of tlie sixtocntli ocnlnrv, but tho search evenlu.illv 
proved univinuncrfitivo. Silver is also met with in a 
native nr state, and it necom]jauic8 galena, a sulphuret 
of had, frequently in siinieienl quantity to render tho 
extraction protitable. But llio mineral stores of incstim’ 
able imporlanee are thosi* whicli are tbo pvimo producers 
of wealth aud comfort in the hands of an instnuittMl and 
industrials peoph-; and thrse au; jMisso'^sed ill vast ahnml- 
anco nml convenient juxlajjo.sition. 'J'hcy include iron, 
c<»p|Kr, Icul, fin, zinc, ru.il, and salt, with other vaiicti<-tt 
of less c<ins(‘qnence, .as nntimony, manganese, graphite, 
alum, and fuller's earth, besides ample supplies of build¬ 
ing stone, roofing-slate, marbles, and tlio clays ivliich nro 
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suitable for the commonest waro and tlie Rnest pnrcfdain. 
'I'in and lead works are of tlie oldest date. The Ihi of 
Dotoii and Conmall was wrought by tho undent BrilonSf 
>vhoso mining labours in tho latter county^ at the extreme 
angle, are comineiuoratod by tho singular excavutious, 
eiillcd tlie Pit, tho Land's End Hole, and tho Devil’s Vry- 
ing-pnn. Lead was certainly wrought hy tho Romans, ms 
blocks of the motol bearing Latin inscriptions have been 
fonnd on the niooi’s of Dcrbysliirc. ^Mineral waters, ur 
^prings impregnated with saline, chalybeate, and suD 
])liurous cumpuunds, variously cold, tepiil, and warm, are 
nuiiHuons. But no warm springs occur in Scollaml, nor 
nro thc^* known in England further north than the Dcrby- 
hluTo Peak. 

Tlio area of Great Bntain is csthnated at 8!),G4B st^uare 
aniles, or 5(1,1)04,260 acres, viz.:— 

Sriuars Miles. Acres. 

England,, . 50,922 .. .12,597,398 

Wales, . . 7,397 4,721,82.1 

Scotland,. , 31,324 .. 19,490,132 

Total, 89,043 50,815,353 

England is divided into foity, and Wales info twelve 
eunnlies; these counties have from early historical times 
been subdivided again into Jiumireds, filluiigs, lownsliips, 
parishes, and other subordinate; t(*nituiial units. I’his has 
not been done on any settled milfonn plan. 1'he English 
county bound.ary even now divides many parishes, eaclj 
<iivided puilsh being therefore in two counties; ;iik1 de- 
l.acJjcd parts of parihhesare dispei.se{l in the nuMst of other 
parishes. Tho division of the euuntry into uiiioits was 
made, again, witli no rc'gard to the hundred, .‘iitd little regard 
t<i the comity boundaries; tin; hortiugli boumlaries weie 
also set at nought—eonveuiene*-, in tact, in administering 
(he new poor law wns ahme considered by thecummissioiMW.s. 

The number of inhabitants :ind liouse.s in England and 
>Vales have trebled sinec tlic comrneueeinent of tlio century, 

(liiiK : — 


Yeani. 

rupiilation. 

llniihCM Tiili.ahitcd 

1801,. 

8,892,.536 

• • • 

1,575,923 

1811, . 

10,164,256 

• • • 

1,797,.504 

1821,. 

12,000,236 

» • • 

2,088,156 

1831, . 

13,896,797 

• ♦ « 

2,481,544 

1841,. 

15,914,148 

• « • 

2,943,945 

1851, . 

17,927,609 

• » • 

3,278,039 

1861,. 

20,066,224 

» • • 

3,7.19,505 

1871, . 

22,712,266 

t • « 

4,259,117 

1881,. 

25,974,439 

• • • 

4,831,519 


Tho population increased rapidly from ISOI to 1811, 
while the French War w;ls going on, and Tno^t. rapidly aft»T 
tho peace; tho increase from 1811 to 1821 was l.S per 
<x.‘ut.«and from 1821 to 1861, while eniigrulii>n greweveiy 
y<'ar more extensive, the populntioij went on incr<‘asing, 
hut at .a dcere.'ising rate, so that in the decenniad endii 
in 1861 the inereasc became 12 jjcr cent.; the actual addi¬ 
tion to the numbers wns every ten year.s(e*xeepl in 1841-51) 
greater limn in the ten ye.jrs jneeediiig, hut it waN iie\er 
M) great hefore as in tlie ten years ending 1881, when the 
addition was 3,262,17.1. 

Tho population of Engl.and and Wah s at home in I SOI, 
when the lirst census was taken, was 8,892,536; and the 
mere increase of Englishmen from 1841 to 1881 was 
than 10,000,000, or 1,000,000 more thmi the wlmleof those 
existing in the ye.'ir 1.801, when tlie eonntry was engaged 
iu tho great conflict with Fr.incc niid with the armed 
ttovcrcigns of tlio nerth of Europ.-. 

England and Wales are more densely pcojded than any 
other country in Eurojie except Belgium, tliero being 445 
yiersons to every siynuru mile. 


The population of Scotland at the various census periods 
lui.s been us follows:— 

$ 

1801, . . 1,608,420 1851, . . 2,888,742 

1811, . . 1,805,864 1861, . . 3,062,294 

1821, . . 2,091,521 1871, . . 3,360,018 

1831, . . 2,.164,386 1881, . . 3,735,573 

1841, . . 2,620,184 

The total popnlntiuD of Great Britain (including the Isle 
of Man and (lie Clinnnel Islands) W'us .10,06(!,646 in 1881, 
The increase in Scotland has not been quite so large in pro- 
! portion ns in Eiigluiid and Wales. Further particulars of 
the population of the United Kingdom will be found iu tbe 
artichs Oknsi h and litiiT,AT«D. The area, population, 
&.C., of tile colonial possessions of Great Britain are given 
under Ooi.uNY; and the emigration from the United 
Kingdom is illustrated under EMi<ii:Anox. 

JJisturif ,— The earliest reeoid of tho British Isles at 
a known dale occurs in the writings of Aristotle, who, 
wiiting about 340 refers to tliem under tho names of 
Albion and leriie, wdiich oi<i described as tho jiriucdpal 
memhers of a group. The former name is snpjioscd to 
signify the fair or white land, in ulinsitin to tiie appearance 
ot (he elKiIk-eliils prominent on ll/e .sonlliein co/i^t of 
[ Kiigland; Jind llu* latter, afiplied to Ireland, is commonly 
I reg.ird.'d as a j’eialive designation, Tneaulng the western 
' island. Rather nioie than Imlf a eeiiturv before the Chris¬ 
tian era dulius Ca'sar lauded on the shoves intent on con¬ 
quest, but made no slay, and neeomplisbcd no important 
result, with the <'xei‘jituju of beet>miiig acquainted to sumo 
extent with the inliulMt.inls, cJiararter, and r4-soiiree.s of Iho 
i r»’gion, and hnpju'ting bis knowledge to tlie civilized wrorld. 

' Aliout a century later his enterprise was followed np by 
other leaders, and the larger part of Britain w/ia gradually 
inlueed to the cotidilion of a Roman province. [See 
JliUTAiN.] Four centuries Liter, tlio declining power of 
the cmjiirc enforeeil the retirement of the legions, «nd tho 
aborigines were left imlependcJit. They consi.Nted of im- 
incrous (Jeltic tribes beUiiiging to two main br/meliesof the 
family, the Gsudic and tlie ('ymrie, wdio nngralcd from the 
CJontiin'nt prh»r to the dawn of liistory, and spoke widely 
distinct langmiges, llmugU oflslioots i»f a common block. 
The Gaels sci-in to have come first, and to li.nve been drivmi 
northward to tho Scottish Highlands, and westward into 
Ireland by tlie inlrudlug C\miy, With these last-named 
natives tin* Romans came chielly in eont:ict. After the 
departure of tlicir mastios, having largely lost tlie spirit of 
freedom !»}' long snbjeetiou to them, they fell a y)n*y to 
Tcutoiiie invadtMs of the Geriiumlc race, and numbers were 
reduced to .setvilnde, finally eoalesehig with them; wLilo 
others willulrew to the mountain-fastnesscB of Devon, 
Cornw.'ill, CuniberJ.ind, and Wales, to preserve their liberty, 
and rcm.ained a distinct body. This expatriated class 
received the name of Wninc-tncn^ stnuigers or foreigners, 
expressive (>f their rel.alion to the new’^-tiomers, while Hum* 
tenitorv w.as e.dk'il Wtltsc-land. terms from which Welsh- 

w * 

man and AValcs have been fonned. But the AVclsli proper 
h.ivc continued to tlie present day to distinguish tliemselvcs 
bv the name of C^vmrv. 

Hie e«mqnering innnigr.'iuts are lilstorie.'dly known as 
.lules, Angles, and Sa.vjns. Tiiey came from the river- 
liiisins of the Eyder, Elbe, Weser, Kins, iiiid Rhine. With 
the second of tlicse Irlhes the denomm:iti«iu of England 
I uro^<•, which is only nil abbreviation of Aitfjlc-hnd. After 
sevi-nd sepnvaU* states had co-ex^ted, the l.irger and moie 
jiowerfnl absorbed tho smull ami weak, till all weiu 
ineluded in a single Anglo-Saxon nimiarcliy, about tlie 
year 823, wdiicli laid an uninteirupted sueec^sion of 
KOicreigijs fur a porlo.l exti-iuling t4» nearly two cen¬ 
turies. But during alnu'st tlie whole of this term, the 
Danes and oilier Seaiulinavians, a difTiTent braneh of 
tlie Teutonic family, infested tlie coasts. I'hey seized tl.o 
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Orkneys, Shctlunds, and Hebrides; ocenpied a considor- 
nblo portion of the nortli'of Sentland ; acquired posseswon 
of lllb tustern and midland districts of England, which 
Jiad the name of tho J)anelatfh^ or Dane-law, from being 
formally ceded to them; and fmnlly founded a short-lived 
iJauibh dynasty for Iho Avhole king<hiin, So<jn after its 
close tho Normans clibcted its coinpK'st in A con¬ 

siderable number of that race continued to come over for 
a century and a half afterwards, or while Normandy and 
England were politically united ; and during the period a 
broad distinction subsisted between the Norman and the 
English part of the popniatiun. It was graduallv eHaeetl 
upon the separation of the two countries by association 
and alliances, till vichirs and vanquished w'erc fused into 
one homogeneouH people. Sinnc lemling epochs in the 
subsequent history of the British Isles arc llie cslahlish- 
inent of tlie I'lnglish power in Ireland during the reign of 
Henry If.; the conquest of Wales by Edward I.; the 
union of the kingdoms of England and Scotland under one 
crown in the person of .James 1.; their legislative union 
in one kingdom in 1707 ; and tho slmilai* ineorporation of 
Ireland in 1709. 

Existing nomenclature commemorates the Celt, the 
Roman, the Anglo-Saxtm (AW/Z/sc), and the Dane. Com¬ 
monly the enduring objects of nature, as rivers, lakes, 
mountains, and valleys, have names of Celtic ojigin. 
Thus afvn or mrun^ u running stream, appears ns llic 
denominative of xiameroiiB Mvers, tlie Avons, live of which 
are in ICngland, two in Wales, and thri*e in Scotland, the 
latter somelimca called Aveu. The Oases and Ksks, the 
Axe, Kxe, Vsk, atid Wiske, are related (o W4>ye, water, 
or to iifva^ the Eatiui/cd form of the wonl. As a prefix, 
heinn^ icw, or ;>e», a mountain, hill, or jjnanontoiy, is 
widely diffused. The examples an; Ben Eornoiid ami iimner- 
ous others in the iSeoteli Highlands; l*eiiygent in Vork- 
shire; Bendlehill in Litneashire; and Ben-mnen-mawr, 
tho nioinitaiii of tlin great stones, one of tho Snmvdon 
heights in Wales, Tiie term (/leu or /////a, a iiarruw valley, 
with various affixes, is e«|nally general, and tho instances 
repent(-dly occur: Glencoe in Scotland, GlcndiUongh in Ire¬ 
land, Giendon in England, and Glynlaf in Wales. Among 
ancient monuments tho grassy mounds or hnirows eommon 
on downy heath-elud plains, in which no coins are found, 
but only Immau bones, with articles of the rndust descrip- 
lion, may be regarded as helongiiigto the purely Celtic »igc. 

llany names of inhabited sites arc derived wholly or in 
part from the T.atin, and hear witness to the presence of 
the Jtonmns. Thus colriy tho abhrevijilcd form of colonia^ 
a colony, appears in Lincoln ; and i/uVA, a derivative from 
ricwjT, a village, in Norwich, Greenwieh. Tho word MratUy 
a sirect or paved way, is a component in the many Stnit- 
fords, and occurs wdth slight alteration in Strcatlmin, 
Rtretton, and tlie names of many villages, even some S(di- 
tary liouses, on the line of tlie great Roman roads. From 
custvUf n camp, wo have ch^'^icTy ccstcT^ cas/ey, and 
enUtor^ occui.mg alone, and in various combinations, 
forming both jnefixes and tciminals. as Ciiostcr, Chester- 
fichl, Manchester, Cirencester, Tadcastcr, and Calslor St 
Edmunds. The ussociation of tin* word with the name of 
somo adjoining river is frequi nt, na Lancaster, the camp on 
the Lune; Doneustor, Iho camp on the Don; Colclicsler, 
the camp on the Colne. Material memorials of the Roman 
ago embrace coins and medals of the cmjiire, iu&ta’ibed 
blocks of tin and lead, tesselated pavements, and bronze 
Btatucfl; remains of highwavK, baths, villas, temples, am¬ 
phitheatre's, fortresses, and the great northein wall; witli 
altars, urns, vases, weapons, doiuestic implcmunts, and 
tombs. 

Truces of the Danes and Northmen remain in tho districts 
principally visited or occupied by them, wlieie a nomen¬ 
clature of Scandinavian origin is prevalent. Among the 
maritime examples ii\\\fnth or j^rM, an estuary—Dornoch 


Frith, Solway Frith; and a promontory—^Tarbet Ness, 

Winterton Ness, of which tho Naze, in Essex, is only an 
oltei'cd fonri. Inland sites have daU^ a valley, frequent 
in the south of Scotland and north of England, ranging 
towards the midland counties—Tweeddale, Teesdale, Dove- 
dale, and Dale Abbey; fcll^ a inotmtain-^ca Fell, Cross 
Fell, Foimtuin's Fell; and foTce^ a vratcrfall—Mickle 
Force on the Tees, Scale Force on a small Cumbrian stream. 
Ill the names of inhuhited places the occurrence of toft^ 
\ a field, ns T.owc.stoft, points to a Danish origin; but tho 
I instanee.s of its use are limited, amounting to only twenty- 
j two times in England, while absent entirely from Wales. A 
I far more geiH*ral terminal is by or htgh^ signifying originally 
I a single fann or dwelling, and then cxteudi'd to a town, as 
Wliitby, Derby, Denbigli. It occurs 195 times in Lincoln- 
shin*, 160 in Yorkshire, 03 in Iieicestei*8hire, and 42 in 
I (’umherland, or altogolher 570 times in F.ngland anti 8 in 
; Wales, but not once in tho counties of Middlesex, Berks, 
Oxford, Buckingham, Herts, Hants, Surrey, Sussex, Wilts, 

I Dorset, Devon, Hereford, Worcester, Salop, Bedford, 
Huntingdon, and Camhrid 

In the dosjguati(»n of inhabited places names of Anglo- 
Saxon birth vastly }iredominat<', and are mo^t widely 
diduseil, but nre rare in Cornwall, Wales, the west and 
extreme north of Scotland, 'lliey Include hursi^ a W'ood— 
Chi.selhurst, IVnsImr.st; ford^ tins point of passage over a 
.stream—Oxford, Brentford; steady a, station—Grimstead, 
Wanslcml; ka or ktfy a jdain—Finchley, Bromley; worthy 
a manor—Iblcworlli, Ihmilsworth; hurhfburghy or borough, 
a regularly constituted or fortified towm—Edinburgh, 
Gainsborough. Far mfno common is /mm, a home—Walt¬ 
ham, Farulmm. It llius occurs a.s a terminal 678 times 
in England, chiefly in the <*aKtcni and south-eastern wjun- 
ties, and only 3 times in Wales, besides being met with as 
a ])refix, ns in Hampstead, Jlamp.shire. But ton, originally 
loed 1u denote any ineloscd s|»nco or single farmhouse, 
and thcncc extended to a collection of dwellings, village, 
or town, has an imuicn.si* numerical majority of examples. 
The instances of its occinrencc as a terminal, as iu Stock- 
ton, Burton, Clifl<ni, number 2798 in England and 78 
in Wales. It is most frequent in Y'orkshirc, and then 
sueeessivcly in Cheshire, Soiner.‘?ctfihire, l.ancAshlre, tlic 
counties of Lincoln, Ghmce.ster, and Wilts. In addition, 
the wohI hnm fonns a compound with son of or 
de.s<’<'ndaDt, as in Ihiekingliam, ‘‘the home of the family of 
the Rock,” iiistaiicos of which arc not included in the above 
enumerathin. Nor are tho.so reckimcd in which ion enters 
into the same combination, as in Bridlington, Islington. 
Tho information upon which tlj« jireceding statements are 
founded is dcrivi'd from an unattractive but instructiro 
table Appended to tho census returns, entitled “ Common 
Tei-minationa of the Names of J’lace.s in England and Wales.” 

The urea in which Celtic Idood at present prevails to a 
greater or less extent, though only comparatively pure in 
general, embraces Wales, Cornwall, the Isle of Man, the 
Highlands of Scotland, its Western Isles, and great part 
of Ireland, especially the west and south. In ftiis region 
the extant dialects of tho Celtic stock are the Welsh, tho 
Manx, the 0.ac]ic., the Erse or Irish, hut all declining rapidly 
as vernacular modes of speech; while a comparatively 
slender form, a volatile temperament, a quick perception, 
with u want of caution, providence, and perseverance, dis¬ 
tinguish the pnre.st rojircsentatives of the race. Another 
dialect, the Cornish, elo.sely allied \o the Welsh, formerly 
sjKiken in Cornwall and the adjoining part of Devony 
stood its gi’ound till the p(*riod of the Reformation, when 
the service of Ihn church in hlnglish being introduced, 
the old language began gradually to give way before it. 
Carew, writing at the commencement of tlie seventeenth 
century, states that though English was then generally 
understood, some of the people wriuld affect ignorancti of 
it, and reply to tho question of a stranger, Jtfee a navidra 
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vouza Snwzncch^ I cmi tipeok no Saxonapc. In villages 
towards tliq soutli^westcm extremity of the county the 
Cornish was spoken In the reign of Queen Anne. U 
lingered longest in the neighbourhood of Mousehole, be¬ 
tween Vcnzancd and the Land s End, and was not finally 
blottcil from the list of living languages till tlio middh* of 
the last century. Specimens remain both in iimmiscript 
and print. The inliabituuts of Corawuil nc)\v speak a 
rcTTiarkably pure English. 

The region of Teutonic blood, more, or less pure, derived 
from the immigrant Germanic and Seandinavian tiibes, 
includes England generally, the lowlands of Scotland, the 
marilima portion of its norlliern comities on tiic eastern 
side, the Orkneys and the Shctlands, with the nortli-easl 
and east of Ireland. Great bodily htienglb (Iislingui^li(‘S 
the people of tbo purest blood, with a tiispositiou nion* 
iiieliiicMl to the grave than tlii» gay, si reserve d manner to 
strangers, a slow but accurate perception, a prefonnice of 
the Ubcfui to the brUlhmt, a strong de&jru for personal aiul [ 
political independcnc.c, a love of entcrjirise, and a coiniiion ; 
predilection for marithne oeenpsitioii'i, 'I'he Isingnages arc 
iJjc English, based upon the Angl(»-Suxoii; and tlic Lowland | 
Scotch, a parallel and sistor-diulecl, detived from the ssiine i 
source, but marked with Koi>e or Scandinavian features, j 
now nipidly giving wsiy to jniie najilcrn Eiiglihli. 

Aitgbi Ssixuii is believed to hsvve been fi»rined out of tie 
respective dialects of the Jutes, Angk's, anti Saxons, wlaai I 
they bc'cnmo consolidated as cue ])eo}i]r in a eumnion ini>n- | 
arcliy. It was spoken in its purity ivom llie age of Alfred j 
to the Nonnnn Conquest, was oin* of tlte enilie.st cultivated j 
languages of modern Europe, and was made the veliieb* of 
written laws, poetry, and history befortt a single line biul 
been penned in Italian, Ercncli, or Spanish. After tlie, | 
Cominest it underwent a change to semi Saxon, inilueueed 
by that event, with vuiioua other euiises; and subsetjuently 
passed through the suecessive stages of Eaily English and 
Middle Engiish, into tho heniitiini and eojiions but eoni- 
posite motber-toiiguo of the great mass fjf the )ioj>ul.ition, 
Mhich has gathered its vc»rabulnry from almost every nation 
under heaven, and is now spoken in diHVrenl countries by | 
more than 70,000,0(10 of tlie human laee. ‘‘Not one hour 
<'f the twenty-four, ” remarks an exponent, “ not <uje round 
of the imnulo-liuud of tljc dial is allowed to pass, in which, 
<ni some portion of the surface of tlie globe, the air is n(»t 
filled with accents tlial are ours, Tlu'V an* lieard in the 
■onliiiary transactions of life; or in the ndministiation of 
law—In the d('1iherations of the senate liousi* or eonneil- 
•clmiiiber—in the oiliees of private devotion, or in tlie ]>uh- 
11c observance of the riles and duties of a coininua failli." 

HistoTy^ LegUlntlon^ mui —In the ditVeienl 

volumes of the h'attonal EiiciidoinviiUt tliere is a large 
body of inlormalion illustrative of the history, govcvinneiil, 
legislation, commerce, pnuluetivo industry, and social ru- 
lalions of Great Britain, it will suflioo to refir to those 
ai'lieles, withont repeating tiie details here:— 

Tlio early Idstory of the island is given more fully than 
hi the above skelcli iu the aiticle Buitain; tiiu later his¬ 
tory, under EjtOLAND, S<'otlani), \\ ales, and es]H*cially 
under tlic names of the kings. 

The government and legislation m e illustrated under Cau- 
INRT; CirANCELT.ou; Nationai. DhUT; Paki.iamknt; 
Pkeus; Council; Puivy Council; Statiti-.h, t<ie. 

I-oeal government is treated under sucli heads us County 
Ratu; Local Govkunmjint Board; Ml’mcii*al Bok- 
•oucHs; Parish; PuLK:K;pAuri‘;uisMand Po(»u Laws. 

For judicial institutluns and proceedings, see Assizh; 
BamvRUTT; CoRonkr; Couuth; Jury; Justici-; Sk.s- 
BiONS; Sheuivfs, &c. 

Religion and education arc niu.stratcd under Bknkfick; 
Bisiioriuc; Clkkoy; Kstarlisiikd Church; Nuncon- 

rORMlSTS; SCHOOI.S: UniVEUBITIKS ; &(i. 

For commerce ami trade see Bank; Customs Duties; 


Friendly SociKTiKs; Imi'ortsand Exforth; Inland 
Revenue; Insurance; Joint-stock Banks; Rail¬ 
ways; SAviNoa Banks; Suits, &c. ^ 

For produce, manufactures, and mines, see the names of 
the viu'ious articles. 

In tlie articles Army (British) and Navy will be found a 
history of tl>e British army and navy from theeailleht periods. 

For literature see the articles on English, Scotch, 
Welsh, and Irish Lli'euature. 

GREAT BRITAIN, BOYAI. ARMS OF. Tiie 
t moioirobs of JCngland have from tlie eailiest periods of 
j heraldry adopted the lion as their device, but tlio coat- 
^ ol-urms worn by royalty in this kingdom has undergone 
numerous cliiinges at various times. Our eailiest kings an* 
said to liave borne /coyifurfi, not fiow.i, and tlii.s down to 
the fourteenth century. But the diserepaney disappears 
when we know that the older heralds refused to blazon u 
lion otla'nvise than ramjiaiit. SeoU, in tlie famous sceno 
in the “Talisman,’’with his usual ueeiiracy in matters of 
the soil, makes the. Duke of Austria refer to the change 
from leopanls to lions as recent in Richard 1 ,’h time. 
Edward Ill. quai'tei‘<-d the arms of France with those of 
England. Mary united those of Spain after lier marriage 
with i'lrdip II.; James 1. added the arms of Scotland and 
Jiehnul, the first ami fourth quarters rcpriscntiug Franco 
and England as before, the secanid the lion niuipiuit of 
Scotland, and the third quarter the harp of Ireland. In 
the reign of A line, England and Scotland were iinpiiled in 
the first and fourth quarters, France in tlie second, aud 
Ireland in tlie tl'ird. George 111. renonneed the titular 
assumption of King of Fiance, and tbo aims of England 
were represented in their ]>j‘esent form, except that tlie 
anus of Hanover wen* added on an escutcheon of pretence. 

GREAT CIRCLE SAILING. It is manifest, upon 
the coiisi.leration of the great circles of a splicrc, that the 
shortest route friim one place to another on the 8nrfae.o of 
tin- earth is along an arc of a great circle. Great circle 
sailing (or Unujent sailing')^ therefore, is un art of much 



value. To sail due west along a parallel of latilude, for 
instance, would be a great waste of time; for though on 
the nm)>, or by the compass, the ship’s bead would be set 
direellv toward her destination, vet in realil\ slie would 
never once be beading dii*cct for her port. In great cii’cle 
sailing in the northeni hemi«]»hcro the ship’s course must 
bo to (lie north of tlie compa.ss diiection, and hi the 
southern hemisphere it must be to tlie south of the com¬ 
pass direction. 

Tlie preceding di.agi'nm rcprc.seiits a section of one-fourth 
j)art of tlie < arth. m m are meridians, wdiicli meet at the 
]iolc, r; and L arc parallels of latitude. Iu the diagram 
two sliips, A aud jf, are represented starting from the same 
point, I, say 20’’ N.; and suppose the ship A to sail to 
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IJO'^ N. and 10" and the ship u tn sail to 10® N. and 
10" W., it will ho evident that the ship n sails a ftreuter 
distance thuu tlio ship buforo they hulli conic to the 
fanine meridian. 

The de^HTH ot longitude (measured nlon" Ihu parallels 
of latitude^ beeointj shorter and sliorter ns we nppro:ieh 
Iho pole, A degree at the jiole is a point, and tlnojee it 
increases t(» ovit 00 miles at llic tapiator, .Manifestly, 
therefore, great circle sniliii", hy tahing advantage of the 
shorter degrea-s nearer lli«' ]>oJe, lias less ground to traverse 
than ordinary sailing, whitdi Kee)»s along tins apparently 
ilirect eour.se of the parallel of latitude. On lilereator 
maps the great circle courses show in (*uitcs against the 
straight lines of the parallels, in gnonionic maps tliey 
nr<‘, hoWM'ViT, represented by straight lines. 

GRBAT CIRCLE. A great eiiele of a sphere is one 
wliieh ptisses through the poles of it, so that if tlic spheiai 
wac cut across by a plane jiusshig through this circle it 
w*»d<l be dividi*d into two exact henusphores; the piano 
would pass through the centre of tlie spliere. Then-fore 
ilie meridians of longitude on the earth, the equator and 
llie ecliptic, are gicat eindi s. Not so the parallels of lati¬ 
tude, not one of wliich, wive only the equator itself, is a 
great circle. See CiiKAT CiiK’i.K Sailing. 

GREAT COUNCIL. See Council, the Ktnu's. 

GREAT MARLOW, a maiket'towii, and forineily 
a purlianicntaiy borough, in the county of Bucks, pleas¬ 
antly situated on tna northern hank of the Tluimcs, whieh 
w here crossed by a suspension bnMgc of 2:?r» feet S]ian. 
.‘*0 miles from London by the Gn-at Western llallwiiy. 'J'lie 
town eoiisists of seoTal stn*ets converging in a largi- 4>jicji 
maiket-place. It is rather irregularly built, but contains 
some good modern houses and a line town-hall, 'i’hc 
)>arish church is a imulern and hniidsome building snr- 
inonntcd by a spire. Tlicre are places of worslnp for 
Ihunan Catliolics and dissenters, a lectuiu hall, and literary 
and scientific institution. The town has a good trade in 
com, coal, and timber, mid small quantities of laee arc still 
made; but the chief support is derived from its position hi 
the midst of a rich and productive country, inhabited by 
wMllliy landowners. Tho borough returned two rnemhers 
to the House of Commons from 12i)i> to 1807, when it 
was deprived of one. Its limits were extended by the 
Reform Act of 1832, and made to include Littlis Marlow, 
Medmonham, and Bishain (the latter in Berlcshirc), huL 
the Redistribution Act of 1885 dcpriveil it of ils existence 
AS a parliamentary borough. The population of Marloiv 
alono is 4768. 

GREAT OOLITE. See Rath Oolite. 


GREAT ORGAN, the main division of an organ. In 
on organ of two manuals (gr<'at and swell) t))c grc.at manual 
is tho lower one; in one of lliree innnual.s (swell, groat, and 
choir) the gre-at keys arc in the middle. Tho weight of 
tone is alw.'iys tlm>wn upon the great organ. See OnoAN. 

GREAT SALT T-AiCtt, a remarkable lake of the 
United States, in tho territory of Utah. It lies in a 
valley between the Sierra Nevada and tho Rocky Monn- 
tiuns. It Is 70 miles in length and 80 in breadth, and 
has an average depth of about 80 feet. Two islands, in 
the south part of tho lake, Antelope and Slanslmry, each 
about 16 miles long by 6 miloK broad, rise in long ridg(‘.s, 
parallel to the axi.H of the lake, to tlio height of nearly 
3000 feet; while two others, lumdi smaller and further 
north, reach 700 and 900 feet; and there are several still 
smaller. The depth over a great part of the lake is very 
inconsiderable, the shores being in many places iimrcessiblc 
even in boats. The depth, size, and 8.HltneH.s vary, however, 
with tho season. Tho winter is very severe, and the sur- 
i-ounding mountains are then covered with snow. On 
the return of spring it receives iniinenso floods of fresh 
water, besides several persistent rivers, as the Jordan from 
Lake Utah on tho south, the Weber on the east, and the Bear 


River on the north. The latter, where it breaks through the 
W.ahsatch Mountains, at “Tho Gate.s,” 25 miles north-east 
of tho lake, is 200 feet wide and 12 feet deep. But therr 
hcems to be a con.staiit supply of saline matter from springs, 
many of which occur in various places round the lake. 
TIuto are also hot springs of various mineral contouts, somo 
sulphur, others salt, and othci's impregnated with iron. 
The sjiecilie gravity of the water is 1*17; it contains 2R 
per cent, of common .salt or pure chloride of sodium, and 
not more than 2 per cent, of oUkt salts—Urns forming 
“ one of the ]iurcst .and most concentrated brines known in 
the world.” Tlie water of the lake is destitute of every 
form of animal life; but its islands juid shores srefre«^ucntcd 
by nmltitudes of jielirans, gulls, snipes, and some other 
birds. Extensive beds of the exuvi® of insects occur on 
some parts of the lake, particularly toward the north-east. 
In the entire circuit (d the lake scai’cely a tree is met with 
till the enuonv river gorges among the hills are rcaclietl. 
Staiishury Ishuul i.n an cxeeptioii; on it cedar trees wei'* 
frminl us far u]) as llie summit, 3000 feet. The I’ocks 
In-long to the rriinary, Silurian, and Carboniferous series, 
Iheie lieing no rocks newer than limestone of the latter age. 
'J'lie elevated raiigi-s on the ivcst, south, and north of the 
Jake are cn]iped l»y tins limestone, overlying conglomerate, 
and pnhably also tlie eastern ranges; while granite, quartz 
rock, sienite, mica and tale, slates, and some Cambrian or 
Silurian slates and trap rocks occur at lower levels. Tho 
elitn.'ite of the whole basin is liigbly salubrious. A smaller 
frcbh-water ex])aii.ve on the south, T^ko Utah, pours its 
overflow into it hy the liver Jordan, and it also receives tlin 
waters of the Wear from the north. The inli.ibitants of the 
region around were till lately nearly all Mormons, or, os they 
di-iioniinate tliemselves, “ The Church of Jesus Christ of the 
Latter Day Saints.” Originally they emigrated from the 
state of Illinois, in order to secure freedom from molestation 
in the great mountain vnlh-y, and have been annually 
joined by ciuiverts from the old countricH of Europe. 
Nutwitlistaiiding the wild fanaticism of their religion, 
which ineuleutes polygamy, they have been very energetic 
and successful In converting u barren land into a lovelv 
region of rnltivated fields, with orchards, llowor-gardeus, 
and pleasant rcsidenees. There is now a very largo admix - 
tiire of “ Geiitile.H,” as they call non-Mormons, and Uio old 
exclusiveness is fast disappearing. See Mokbion; Salt- 
lake City; Utah. 

GREAT SALT-LAKE CITY. See Salt-i.Akic 

City. 

GREAT SEAL. Since tho union of England and 
Seofbiml nil ]>nblie acts of state, such n.s writs for sum¬ 
moning Parliaments and treaties with foreign states, have 
been scaled with one great si-al of the United Kingdom of 
Great Britain. The lord chancellor is the keeper of tho 
great seal Another seal is used in Scotland for sealing 
grants and writs uflccting private riglits there. The Act 
of Union with Ireland provides that acts relating to both 
kingdoms should be done under the great seal of the 
United Kingdom; but in other respects the great seal of 
Ireland is used as it was iieforc the Union. 

GREATEST COMMON MEASURE. See Com¬ 
mon Mkasuiie, 

GREAVES (I’reiieli //rcre), pieces of armour w'hieli 
were w'om as defences of the front of tho legs. Originally 
they were made of liide or of quilleii linen, but afterwards 
thin plates of metal were used. In tho account given in 
the Ohl Testanitnit of the armour of Goliatli greaves of 
brass arc mentioned, and this portion of the warrior's 
equipment is also frequently referred to in tho Homeric 
pm-ms. In the elaborate armour of the roediceval jicriod 
greaves were often made of sled. 

GREBE (Podiceps) is a genus of birds forming with 
the genus ColytnbiiH the family Colymbide or Diveur, 
In tho genus l^udiceps the head is narrow, the beak long. 
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pointed, niid slmrp, somcwliat compressed at tlic biden, nnd 
bli;;litly inclined upwards tOM’ards Die tip. The iu*« k Is 
Ion;::; the tail is wanting. The toes, instead of being 
webhed, fire separate and flattened, having their edges 
fringed with a broad stifl* niemhrane, each toe being in 
fact a beautifully formed paddle. Of the three anterior 
toes tlm outernrost is the longest nnd broadest; tbc next 
is nearly as large, and its outer edge lies tih‘-like ovj*r tlic 
inner edgoof tlio outi'rmost; the imnn'inost toe is lu^.^ than 
the middle one, on Avhich its outer eilgo impinges. Tin* 
Idnd loo is short, placed high on tlie tarsus, and furnlslu'd 
with a lohated membrane. The nrrangeineut of the scales 
covering the toes gives them a leaf-like apjiearance, fortlie 
lines dhiding the scjiles run ohliqu(‘ly in regular Buceessioii 
from a central shaft, formed by the bones advancing to the 
tips, which are covered each with a broad flat nail. The 
laihiis is short, and much eompressctl laterally. 

’J'he grebes haunt tho sea as well as lakes and rivers, 
nn.l Hwim and dive with great addre.‘js. So instaiitaneou'^ly 
do they ]»lutig(?, that, unless when taken l>y surprise, the 
gunner has some difliculty in Intting tliem. They will 
make a stretch of 200 yards behirc coining up to hieallie, 
which is done by merely raising tho head for a second nho\e 
tho watch Fishes, fi"Ogs, and a<iUHtic insects cuii.slitute 
their food. Thu stomach upon dissi'ctlon Is always found 
to contain a mass, gicatcr or Jess, of fcalJicrs, suallowed 
by the bird while dressing its pUiinage. 

From tlie changcH in ]»lnmago to wliiidi the grebes arc 
snl>ject, nnd the diliVrencc between tin* young and adnlts, 
the older writers fell into luany* cnors rcspeeliiig tho 
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species. Some species during the breeding season arc 
adorned with elegant silky ]>]imies about the bead or 
throat, and it is from ihn position of theso that the 
homed grebe, the cared grebe, nnd the crested grebe 
take their respective names. 

The grebes build their nests among reeds and dense 
aquatic herbage; the nest is composed of a mass of half- 
decayed roots, dried flags, &c., and floats on tho water so 
as to rise or fall with the tide or sw'cll nnd subsidence. 
Tho eggs are tliree or four in number, and are carefully 
covered up by the female every time she loaves tbo nest. 

Two species of grol)es are resident in this country, the 
great crested grebe and tho little grebe. The Great Crested 
Grebe (I^odi^pt crUtatni) is an inhabltunt of most of the 
northern parts of both licmispliercs. It measures from 
21 to 22 indies iu length, and has the plumage of the 
upper Burfaco dark brown, and that of the lower parts 
white; the wings exhibit a white patch formed by the 


si'coiulary quills; tlie top of the l|c:id is dark brown, and 
ia ndurned at the back wilh a double crest of the same 
colour; tbc ebecks arc white, and below the head ifjcre is 
a stirt of tippet, Imuging down all round the neck, of a 
pule clu'stnut colour, d»“«‘p nlicstmit /it the lower margin. 

The Idltln Gichc (also called tlio 
Dabdiick. and in sonic pl/ices the DUapjicr, ia the 
smallest ilritish species of tins family, and is liv no means 
imeommou in this eountry Ihrouglumt llic year. It m 
wiilely dibtrilmted in the nortlicrn p/irts of llic Old World, 
hut is not found in Aineriea, The little gicbe measures 
only inclu's in lengtli, nnd is nearly bl/iek above and 
gniji'-li-wLitc heiientlj, with tiie el/ccks and npj>cr part of 
tlic iH'clc leddisli-eiiestnut. It frequents rushy lakes and 
ponds during tlie summer, but in winter resorts to small 
streams, and when tlie w/*allM'r is a<*vcrc even to csluiiricH 
and slieitered parts <if the sra-coast. Its food consists of 
small hshes, ius<Tts, nnd other aquatic animals; and its 
iK'st, which contains fiom four to six eggs, is of large si7.e, 
and j/laced among the reeds and ru>hes whioh fringe its 
]»l{ice /if uhodc. 

Otli/’i* species of grebes visit this country in the winter, 
as the lOnred Greho (^I'oiHcepx vitfricolUf)^ a soutliora 
form, and the Homed Grebe (/V>///ec/)s aMn'/as), vvhicU 
broe/ls in leehmd. Never.al species aiii peculiar to Nortii 
and Soutlj AniiTiea. 

GRECO, EL, ]>}niiter, s/uilptor, and arcliitcct, whoso 
real name was Donifuitio Theotocopulo^ w;is a Gr/'uk by 
pureiituge, wliencc his (Spanisli) name. lie lived from 
jr>18 to lie studied under 'I’itian and Tintorello at 

N'^eiiicc, nnd afterwards settled at Tolc/lo in Spain iu lfi77. 
Here his great works ar«, and Ihoso who iiavo not had thi> 
privilege of seeing them there do not know llifi power of 
VA Greeo. If tlierc were no other attractions in the grim 
old Spanish Gotliie eify, these would alono reward the 
pilgi image thither, 'riio famous “ Burial of Count Orgaz ” 
in tho Church of Santo I'omt*, and tho “ Farting of ('hrist’s 
RaiiTHMit," are very noble works, A small picture added to 
the National Gallery from tlie Hamilton sale in IBK.'l as a 
Titian (a portrait of Louis Cornaro, absurdly so styled) 
proved to be a Greco, and ia the only specimen we have, 
llis work is very extraordinary—in fact the man was in 
later life eccentric to tbo verge of lunacy—bnt it is as 
genuinely original and as w/'ini and ghostly as that of onr 
own Blake. (Blake was undoubtedly not always perfectly 
sane.) Irregular and capricious as lie often ia, El Greco 
at Ins best never falls t<i fascinate the connoisseur, llis 
architecture is in the antique style, but quite devoid of all 
extravagance. It cannot be pronounced successful. There 
is no doubt that the many works of El Greco found in 
Spain moulded the taste nnd style of Velasquez. Tho 
lovi* of homely Spanish faces, cvcij in somewhat incongruous 
surroundings (as representing Jesus, Mary, &c.), is u gn*at 
olmracterlstic of El Greco; bnt in thulr use, while aiming 
at naturalness of effect, ho never becomes vulgar for n 
moment. Philip IT., a great patron of his, justly remarked 
that in eolonr he sometimes equalled Titian. 

GREECE, ANCIENT, lay between 86*' nnd •10'^ 
N. lat. It was bounded on tlie north by Illyricum and 
Macedonia, from which it was separated by an extensive 
range of mountains. It may seem odd to the general 
reader who has memories of Alexander tho Great, to ex¬ 
clude Macedonia, but even the slender claims lilacedonia 
may have to be considered Greek in the time of Alexander, 
whose father had done his utmost to If/dlcnizo it, cannot 
stand a moment’s examination. Then, as at other periods, 
it was rightly regarded ns harbnrbm (*.c. foreign, not 
necessarily savage). 

The name Creek is sometimeH H.aid to come to us fron:* 
tho Latins, whioli in a narrow nnd literal sense is perfectly 
true. The reader of Hesiod (E/)ai) will remark, however, 
that Craci (Graikoi) is frequently used as a collective 
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name for tlio mce. utid llosind in the mont nnclciit Greek 
wilor but one. In tiic most ancient writer of all, Homer, 
the colWetive term is Avh<tam (Aeliaioi), a desi|;natiuu 
limited after Homer’s day to one raei* in tlie iVlopcnniesus, 
just as Greeks (Graikui) became limited to n tribe in Epirus. 
Thu inference is clear; tlie Italians heeaine a(‘qnaintcd witli 
the (Ireeks ns a /general body afler tl»ey liad eeiif.ed to call 
tbcinselves Acli.Tans and before tliey had be^un to call 
tbuinselv(*s llclUnos^ while indeed they waac yet Gnsdes 
to themselves ns well as to othejs. The naim* llellem's 
appe.irs even in llesirid to be llie favoinile, and quiekly 
beciime nniversal. The inod<Tn (ireeks wisely kt-ep to tin* 
nneient title, and lie whom we call Juii/f of (jiveeu is truly 
the Kin^ of tlie Hellenes. 

The peninsula of Gieeee extend.s in a loii;^ rJiomboId 
Mmjie from the maiiilund of Kuiope, leauin;' towards the 
south-east, the eastern side of this rhomboid belli;' e.ut 
by a narrow channel so as to sjilit oh’ the Ion" island of 
1‘lubii'a, and the southern ed"c of it almost entirely sea- 
wnsLed by the Coiiutbian Gulf and tbo tSaronic Gulf. Hut 
bclw'eeii lliese two ;;iilf.s is the narrow isthmus of Cktrintii, 
at one place only 6 miles aeross; and liangiii" by tin’s 
stallc is tlie mulberr}' leaf, ils nmderus e.ill It, the J/orco, 
which tlie ancients ealled /’t(Hut island ot 
Helojis), rouirbly sjieukiii" a)>onl liaif the si/.e of the rhom¬ 
boid above mentioned ns fonnin." the inahiialid. lN']o])Oii- 
iiesus is tboup.]it by ns to lesemlile a band indely sketeln-d 
quite as well as a leaf, w bet her mulberry or any other. The 
sen bathing this frnittul land of Hellas is called tliu Ionian 
Sea on tin* west, the jEp'un Sea on the east. 

Stretohiii;' ueross tlie lop of Ili'lias were Kidrus under 
Illvricum on flio west, The.ssalv under Maeedouia on the 
east—the two to;i;etljer jeaeliiii;^ /r<»in Ionian to i'lC^'ean, 
and beiieatli those comes a row* of stales botdeiin;' the 
Corintlnnn Gulf, luiniely (reckoniii" from tlie w'csl) Aear- 
liania, Altolia, Locris, riioeis, and Ha‘otia(’l'hebus). Aeross 
the cliannel, to the e\trenn* cu'-t of tliis vow of states, lay 
Knbcea. A small state, tlie Opiintian Ijocris, bordered the 
channel on the mainland side, eutliii" oh' nil rhocis and 
])art of Hipotiu from Hie Kubman channel, and touching 
the south of Thessaly witli its northern cxtiemity. Opiin¬ 
tian Locris lay between the niountniiis and Hu* sea, and at 
this northern end of it a iian-ow pass (I'hennojjyhc) "ave 
the only good access from 'I'liessaly into Lower Greece. 
Thessaly was cut olT from A'tolia and from riioeis by 
practically inqiassable mountains. 

The slate of (kirintli, with that of i^I«*garis, oceiipied 
ibe isthmus, and lay aeross from one gnlf to the other. 
The important state of Attica, tiiat is of Athens, louehing 
both I>a>otia and Megaiis, foiined tlie nurtliern shorn of 
the Saronic Gulf; the state of Argolis, toueliing Corinth, 
formed its southern shon*; ami llio island of A'iginu lay in 
the midst of the gulf between tiiem. Argolis (Argos) Jiad 
also about 10 miles of sen-board on the Ooiinthian gulf. 
Tlio Poloponnesian Btates were Achula ami Argolis to Hie 
north (on the gulf), Elea on the west, iMesseiiia on the 
south-west, l^ae.onia or Lueeda'imin (^Sparta) on llic soutli- 
rast, and Argolis on the eiu^l, the Swiss like monutainous 
Arcadia lying in the >erv heart of tlie land, A full degree 
to the Hontb and west lay llic great island of Ciete. All 
the islands in the Areliipelago, and aUo all the shore line 
of Asia Minor, w'ere Grei*k loo, uml Hie soiiHiern portion 
of Italy, together with a gient part of Sieily, were so 
thoroughly Greek as to be called Great Green* by both 
liUtins und Greeks alike, A few* Greek cities, snrli as 
Marseilles, Antibes, Nice, &c., studded Hie soutbevn shores 
of Gaul. The whole area of ancient llullas (Gu*e(*c, tliu 
islands and the Asian shore) was ns nearly as possible that 
of Sot land, 2 >oi'haps Bomcwlmt more; and the extremely 
inounliiinons cliaractcr of most of the land renders tbo 
comparison not inapt. As to its population, aceording to 
an estimate of Clinton (“Fasti Ilellcnici,” vol. ii. p. 38(i), 


in which he includes (he population of the islands of Euhnm, 
Corcyra, Leueodia, Ithaca, Cephallcuia, Zacynthus, Cythera, 
Ai)gina, and Salamis, Greece contained a population of moro 
than 3,5(1(1,000 inhabitants from the time of the Porsian 
wavs to tbo death of Alexander tho Great Greece, in- 
rlnding the islands already named, contains about 22,231 
square milo.s; consequently there were rather more than 
157 persons to Hie sipuiro mile, a rate of population very 
litllu inferior to that of Great Britain in 1821, which 
contained 1 On persons to the square iiiilo. 

/liahtrif .—'riie Orst jieriod of Grecian history may bo 
conveniently considered as extending fi*om D.c. 1184, the 
sujqiosed dale of tins siege of Troy, to n.(J. 776, the/late of 
the first Olympiad. This obscul^» period, or at least tbo 
greater part of it, IIc.h I>eyond tl»e limits of genuiiiu history. 
It is preceded by the mythologicnl and heroic ages, of whlol) 
a brief ueconnl is given in the article MYTiioi.<>(jV, 

Tlie Hellenus never eonsideied tbomsclves the. original 
race. Tiiey called the original poojde I’clasgiuus, and 
inaNsive <*onstruetions of tlii.s jirlmeval race were known to 
thi'in even in gn*ater abumiaiico than tho ivlics w'u now 
poKsi*s.s. The Hellenes were believed to be Thessalian in 
origin, Thu truth is, of course, that tho HollenuH wci’o a 
bmueh of the wchtvMird trav<*lliiig Aryan hordes which had 
enlcied Europe witli tho main body from tlic plateaus of 
t’cntval Asia and diverged southward into the peninsula of 
Gri'i'ce, wliicli perforce they must liave entered by Thermo- 
py):e (/.e. liy 'riicssaly). The Hellenes divided themselves 
into loiiinns, Horians, and Avolians, tlui Athenians and tho 
cities of Asia being Ibc culminating race of the first, and 
tin* ,S]i:irtaus of tlie sec^md. The three divisions differed 
much in linguistic peculiarities and in general character¬ 
istics. 'i’bc i'Eoiiaii is taken to bo tliu nearest to tbo 
original slock. The first general Greek expedition (ex¬ 
cluding that of the Argonaut heroes) was the fainons 'I'en 
Years’ War against Troy, a city iu the north of Asia Minor. 
'I roy Icll n.r. 118-1. Fifty years later the northward lying 
'J’hessuly svas thornugbly subdued, and thirty years later 
htil! the Hurians. lea\lng tlieirhonmat tho foot of Parnassus, 
to the nnrtli of I’hocis, aud headed by throe descendants of 
ITcrakles (whose family had been driven out of their kiiig- 
diiui in the l^elopoiiiiesus a century before), crossed the 
inoiiHi of tlio Gulf of Corinth, and in b.c. 1104 (so say 
'J'lincydides and Aprdlodorus) rapidly overran the penin¬ 
sula Ilf the IVloiiounesuB, This is the famous return of 
the Herakleids, and gives the dale of the Icgcndaiy for¬ 
mation of the three states of Messene, Sparta, and Argos, 
l)oi'ians were up till now so obscure as to bo unknown to 
Homer, c., a fact telling certainly in favour of tho legend 
of their sudden rise to power. 

This n*Humptioii of power by the Herakleid princes 
(desc^'iidants of Perseus) dispossessed thu Pelopids (de¬ 
scendants of Pelops), who accordingly lod a largo body of 
ACobans tlirough northern Greece and Thessaly into Thrace 
(modern Uoumclia), wlicneu they crossed the Bosphorus 
into Asia and founded the gi'cat JEulian cities of the north. 
They also founded the state of Acliaia along tho north of 
I'chqioniiesus. Then also tlie lonians (descendants of 
Ncleiis) were dispossessed at Hie same time, and these 
si'ired upon Attica, aliendy peopled by tho Ionian race, 
ns their home. The best king of Atlicns of this Neleid 
dynasty was (’odriis; and when tlio UoriaiiH lator on ad¬ 
vanced against Attica, ho rushed upon their spears, relying 
upon an oracle wJiieJi hud declared victory to that conntiy 
wliicli should first lose its kiiig,Ti.c. 1045. The Alhoniaiis 
so honoured bis memory that they never afterwards suffen'it 
the name of king to be burno. The descendants of Codrus 
were called instead archons (rulers); mid when ioniaus, 
refugees from Dorian barshnoBS, ci'owdcd the state, one of 
these* Codrids undertook to load an einigi’atlou to Asia 
across the Aegean. All the great islands, and ten great 
cities on the uminlatid of Asia Iiliaor (west and south), 
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became Ionian, and all looked to Atliens as tbeir “ mother 
city ” {pi6lTi^>oUa), The Dorians also colonincd Cos, Ithodes, 
Aiid Crete. Argolis, Laconia, and Messene were tl»c chief 
Dorian states in the Foloponnesus. 

The second period extends from ii.c. 77C to Die rom- 
tncncement of tho Persian wars, i»,o. 600. 'J*lic5 two 
states of Greece which nttainud the grciilcKt liistoricul 
cclchrity wen* Sparta and Athens. Of the two (he power 
•of Athens was of later growth. Sjiiirta had, fioin tho 
time of the Dorian (touquest of tho IVloponncsus. in tin? 
eightieth year after tho Trojan War, taken tho lead tiinon;;; 
ihe I'eioponncsian states, a position which she maintained 
by the conquest of the f<*rtile countiy of Rlessenia. This 
<'(niqucst took 600 years to fully neeornplihli, ending Jt.r. 
455. Her superiority w.as prohaldy owing to her poli(ii'n) 
institutions, which arc said to have been hxed on a liim 
basis by her celebrated lawgiver Lvetirgus, n.c. 8S J. At 
t lie head of the polity were two hereditary chiefs called 
“kings,” but their potver was greatly limited hy a j<*!ilous 
Aristocracy. Five ephors annually elected watclied over 
tho conduct of tho citizens, even of the kings themselves. 
Their dcRpotiam equalled that of the Veneliaii Conncil of 
‘'J’en, The original iuhahituntN of J.siconia wereinaileslaves 
of the state (not of hidividuul.‘>), and tieated ve-ry Ijnr.slih''; 
they were called hdloU^ and di<l all kinds of work for tliejr 
masters, wlio formed n inilit.'iry aiistoeraey. 'I’hey were not 
p(‘rsoiml property, and couhl not tln'icfurc he rc'movcd or 
M»ld. Sparta's territories were also ineivased hy the con- 
<pu*st of Tegi'a in Arcadliu Athens only rose to importance 
in tho century preceding tlic I’lTsian wars; hut even in 
this jH'riod iier power was not more tliun a nnitcii for the 
little states of RIcgaids and .Egin.u The city was long 
iiarussed hy iiitestine commotions, till tin* time of Solon, 
ji.o. 5m, who was chosen hy tlic citizens to frame n new 
constitution and a co<le of laws. 

In the sixth century heforo tho ('hiistmn era, Greece 
rapidly ndvanec'd in knowledge and ci\ili/ation. LitiTatnre 
And tlie fine arts wen* already eiillivuled in Athens under 
I'isistratns, wholi.id seized upon Ihegoverniiient of Athens, 
n.r. 5(50. Kufl) » ruler was calh'd .a tyrant, Imt the word 
iiud not then the odious signification it now hears. It 
wmply meant dictator. There w'ere good tyrants ns well 
.'IS had ones. 'J'he Pislstrathls (sons of Pisistratus) w(*ro J 
driven out hy a revolution lielped hy Sparta and headed hy 
a w’euHliy and inliuential family, tho Alenneonids, in 5!b; 
and the reforms of Cleistlienes, one of tho Alcmaionids, 
fr'ion raised the republic of Atlieim to very great jiower. 

envy of Sparta at once bliuwed itself in nn invasion 
and lempornry occapat]<in, and a nevcT-dying liatred set 
up la-twecn (lie two .stat<*H. Among tho rcfoniis of Cleis- 
Jhencs was the reinurkahlc device of ostracism, fur lh(5 
h.inislimcnt of over-powerful citizens for ten years by tho 
K'ote of the people. 

The third period of ancient Gniek history comprehends 
Hic time fmm the beginning of the I’ersian wars, 6()U, 
to the accession of Alexander the Great, n.f. It was, 
i<*Rp<*cially in its earlier stages, the most splendid period of 
ancient Greece, and has probably received more attention 
than any other period of the world’s history. Polities, 
■literature, and art reached their most interesting dcvelop- 
tnent, and models in each were set up by tins wondciful 
people which liave served the civilized world ever since. 
The first division of this period, tho Persian wars, arose 
lluis:—Crtt*8us, king of Lydia (whoso wealtli and power 
were so great as to have passed into a proverb), had con¬ 
quered nil tho Greek cAhmics in Asia Minor. Croesus 
himself fell before tlm Persian conqueror, Cyrus tho Great, 
It.c. 54G. Darius, a Persian nobleman, was made king on 
the failure of Cyrus’ line, u.c. 521, and at once invaded 
Europe, conquering Thrace (European Turkey), which lay 
nearest to his hand. Tho Alolian Greek colonists watched 
liis bridge of boats ov(!r the Danube. Miltiades, nn Athcn- 
VOU VI. 


xan, who W'as tyrant of pait of Tliracc, desired to cut off 
tho retreat of Darius by destroying tliis bridge^but was 
prevented by tlas other chiefs. Thus was lost an oppor¬ 
tunity never again offered. A series of insurrectious on 
the part of the Ionian Asiatic cities arose, and Durius after 
his n'turii to Asia learned that Sardis* had been burnt hy 
the insurgents with the help of Athens and otlier Greeks 
fx*om ilcllus proper. Greatly ineeiisrd, he S(5ut his nephew 
and son-in-hiw Mardariiis thi'oiigh Tlirocc to chastise these 
Hellenes, lui'. 4i>2. Dalis and Artiqdiernes led a second 
exfieditiun in n.c. 490, and crossed the A’^gean direct, 
landing at Rfar.itlion in Attica, under the guid.ance of 
llippias the Pisistr.'ilhl, the foiincr tyrant of Alhens, 
exiled as suld ahove in .510. At tlio grt'Ut battle of Rlara- 
thon, Miltiades witli a force of 1»000 Athenians and 1000 
I’latieaiis, routed the Peisian host of at. Ie.ast 30,000. A 
deei> I'cvengc was of course to he looke<i for. Thcmistocles, 
now rising to power in Alln-ns, prepared the state against 
the expected attack liy eientiiig a navy, founding tlms tho 
spiendid Athenian naval emjiirc*. Aristides, pc-rh.aps of less 
genius, but of infinitely nobler sold than 'J’liemistoclos, was 
ostracized during this period, 'l iie son of Darius, Nerxes 
(king of JVrsia in 48.5), was ready hy 4H0 jt.c. with tho 
loiig-prejuired urniament. It is said hy Herodotus to have 
iium!>er<‘d 2,500,000 soldiers and the like number of at¬ 
tendants. Utli 'r .’uitliorities. but none so near tlic period 
as Herodotus (who iiad eonv<*rs<*d with eye-witnesses), put 
it at 1,000,000. TliO whole w'orld was xistoundcd and 
teiTor-stricken at its vji.stni'ss, whatevi-r tlic exact figure 
may h.ave bei'ti. Xerxes crossed tho Hellespont by a bridgu 
of boats, and inarelied through Thrace, Ma<‘udoiua, and 
'I’hessaly, being joined by tlio Greek states as ho passed by. 
Thermopyhc was blocked, Iiowever, by the Spartan Leo- 
iiiilas and 30 <i men, with 70 (t Thespians also. Traitors 
showed the PiTsians liow to turn their flank by mountain 
]ialb«, hut the defendeis piefeired to perish rutlicr Uian 
surrender. X'-rxes advanceil on Athens .and bm’nt it, tlio 
Athenians retiring .ns warned hy the urncle of Apollo nt 
Delphi. The fleet was at Sal.miis under Thcmistocles, and 
they thought this to he the “wooden wall” on which the 
Oracle had toll them to n-ly. Tiie Persian fleet was hope¬ 
lessly defi-ati'il ill the ensuing i‘ngagement, and Xerxes 
J returned to Asia in moitilieat.cm. hurrying along in what 
was ahiiust a iligiit, and le.i\ing Mardoniiis with a part of 
the host to eany the war, ii.r. 489. I’ausnuias of 
J Sjmrla was tlic (.Sreek laiul-geneial, and in a battle at 
J’l.itiea defeated and slew Mardonius, ii.c. 479, Aristides 
taking jKiit in tiie engn'joinent viith the Athenians. Tho 
gieat host retired ; Atln iis reliuil! her walls, assumed tho 
naval FiijireinuL'y of Greece, and heeatne all-powcrfuL 
Tfieinistoeles, eruisjng .'imong the island ullii'S, M'.as later on 
accused of Itavlng treasonous relations witii the Persians, 
and WAS ostraeizi'd. He tied to tlio Pex'shm court, and 
arrived there in 4(i.5, just ns Xerxes w.as assassinated. 
He lived some years in great liontiur and c^insidcmble 
wealtli with the new king Arlaxerxes, and was planning 
to lead him to his revenge in Gn*eee when he died. A 
contrast to this was oflenal hv the death of his old rival 

•r 

Arislides in great honour, hut so ])oor that there W’as not 
enough of his own to pay his funeinl. 

To show' the justice of Aristides it must be said that 
when tlie confederalkm of Delos was eiitereil into, «.c. 477, 
whereby all the Greeks contributed to a naval armament 
under the presidency of Athens, be arranged the coutribn- 
tions so accurately that the uslonisliing lesult w.as attained 
of .all the slates being salisfied with his award. Athens 
POOH managed muter Ciinon, (he son of Miltiades of Mara¬ 
thon, to convert this headship into n sovereignty; the 
treasury was mov(*<l to Athens from Delos, b.c. 459, and 
the money was used for Athenian ends, the former allieM 
becoming subjects. Atliens also was supreme over Roeotia 
and I'lioeis, Argulis and Admin, &c., as well as tho islands, 

2(i 



GREECE, ANCIENT. 


402 


GREECE, ANCIENT. 


at tills time. Rat a defeat at tlie liands of Boeotian iu* tliunghts of taking; reren^^e for the invasions of Darius and 
Bnrj^ntS(ft Cliicronua in 477 |mt an end to tins supreiimcy Xerxes—a sentiment skilfully fanned into a flame by the 
of Athens Oil land. The Htiprcmacy at sua >vns relainod great MocedoniaiiH a few years Inter, 
fur long after, and wua greatly aided by tlio famous ^^luiig In 382 the ireaclicrous admission of Spartans into the 
walls,” connecting Atlmns with her purt of tlie riiu'us, kadiiwia (citadel) of Thebes by its governor caused aik 
and rendering the city almost iinpregnable. insupportable hatred of Spuria among the Thebans, who- 

The agoof Periclcsiiow succeeded,'id0’-430,a]idAtlit!n.s ! ruse in 37i), leeonquercd the citadel, and began a general 
rose as high in litcratua* and the aits as she had dune in ! war, with tlio ns^istancc of Athens, against the r<»t of 
political prestige, reticles was no t}Tunt, but his com- ' (ireecc. This cnd<Hl in the great victory of Kpaminondas 
manding preseiicu inspired tlio (icmucracy with uuc mind, j at Eeuctra. The genius of this noblest of all the Greeks 
The Parthenon arose, and IMiidias produced those master- j at unec raised his county to tho headship of Gi*eeci‘. 
pieces of sculpture whose fame has reinuiiied tlirongU all | Athens, Sjiarta, niid Arcadia joined against Thebes, 
time. Pericles firmly ludicved tliat the proper way to Epaminoiulaa inarched into PclopoimcsuH, gained u eom- 
maintain Athens at the hc.ul of Greece was to make her ])lete victory at Mantiimia, but unfortunately was wounded 
more noble and more eultui'i'd than the Infcriui* states. lie in the oncomiti'r, and died on tlio Held (3G2). With hinr 
practically tJnw open tiie theatre to tlio pisiple, and the perislied tho importance of Thelws. Thus hi turn Atben.s, 
drama ro.su to gri'ut excellence under lii.s fusteriiig care. Sparta, nn<l 'I'litdiOM li:ul dominated Greece. Each hail 
Unhappily, wdiurc so much depends on one man, even u Is'en efrcctually crippled hr the uthcni, and the whole laud 
patriot like PcrlclcH, his death shakes the whole fabiic. now* lay c.xhausteil and ainiost helpless. Sparta was so 
The state, which hud not had time to consolidate its new despei.itely ]>oor that the aged King Agcsilaus led a body 
greatness, iilniosl at onru fell from its high position. of Spaitun.s us liiied morccnai'ies against Eg>'pl' under tho 

Thu mutual jealousy of Atlieus and ^jiarta caused the ^ Persians, to earn some money for the state! Athens was 
long war of twenty-seven years bctwe< n them and their ' so weak th.at the allies or subject states so long oppressed 
adherents 431-404), culled tlio Pclo)>onnesi.an War. by her easily threw olF Jier yoke in the Social War, 8b7-3.>f». 
Pericles died at its conniH*ncf‘inent, ji.e. Cleon ithu The kirljarous, Inilf-savage state of Macedonia w’as mm- 

butt of ArLstoplianes) su<‘c<‘edeil to power by ileniagogi<! j luled liy jirnbably the most oajiable Greek in all history, 
arts. Bnvsidiis opposed him on fhe SpaHau side. Ai the fuiiiuus lliilip, who ascended 3;V.t. Hu deliberaMy set 


ciiiahing disaster befell the Atlieniaii expeilition to Syracuse 
in 415, Vet tins is tlie ])nlmy period of Gvek drama and 
philosofiliy. Socrates, Piatis Aseiiylus, Siqdiocb'S, ami 
Koripides llourislied. Thu sjdril of tlie Atbeiiians restored 
their fortunes for a time; but domestic dissensluiis and 


to the task of coixjueriiig the indglibouring land of Givcee, 
and himself took e\cry plains to invite Gret'ks to his com I 
and learn all available arts and sciuncusfrom them. 1’bus 
Ari.stollu became! under Pbilij) lliu tutor of Alexander tin? 
Great, Pliilip’s son. Ills tle^igns were pitTceJ by Demos- 


ehanges of government ev<-nlually diagged them luipe- 
Icssly down before the peisislenl atfadcs of tlie Spartan 
Lysander. U'lju war terniinati'd by agidn placing Sparta 
at the head of Ihu Grecian states, a position which in time 
created tlic same juabm^y of Sparta which li.-ul formerly 
existed with respect (o Alliens. 'J’huUoriutliians, Thebans, 
Argives, Athenians, and Tln'ssalians then combined to thiow 
oil' the Spartan dominion. The eoiil«-deratuh were not, bow- j 
evei, sucecs^lul in tin* iitlcmpt; mid tin- S]»art.au su]in- | 
tnaey was again secun'd ho a itin'l pniod by a general 


tiuMies, but In* bad takiai care to obtain the nssislance of 
.Ebcljiiies, siH'ond only in oratmietd power to Deinostlienes, 
tlenigh inlinilely his inferior in statesmanship and in 
patriotism. J»y lavisli bviiierv. by every triek and artifice, 
and In plausibiu promises, Philip got tugotber a largi* 
)»!irty in Athens and other states. A fiacrud war against 
I'boeis, whieli had cultivated the bands bulonging tu the 
shrine of ApolI<», not only completed the cxhanstiuii of 
Groeee, but gave Philip tins excuse to interfere. He ended 
the struggle, and in return was elected head of the Am- 


)>cacu mudu by iVisiaii inteivcntion, ii.c'. 3H7, usually 
known by the name of the jienec of Aiitalcidas. 

Returning again to just before the close of tlie Tliirly j 
Years* War (404), tlie changes at Athens spoken of were, 
lirst, the reforms of Peisander. tlie government by nn oli¬ 
garchy of Four Hundred, with a lestriuted constilueney of 
Five Thousand; then llie si'i/uie of ]iower by the Five 
Thousand, too late for successful resIsUincu to Sparta, 
liowcver; then the bloody tyianny of llm Tliiily Tyrants 
named by Lysundor us goxornois of tlio pio.stratc city'. 
ThcHu men tried to reduce biiglit and polished Atben.s to 
Doric mdeutsss, stiiking at lilK-rty of boily and of spee<*li. 
One of their victim.s was the noble Socrati's. Anotiier 
was tlie exiled Alcibiades, the termination of whose 
ndvcntiu'ou.s life by nssas.shiation at Peisiau hamlH tiicy 
))rocurcd. Kvciitnally they were first reduced to ten, mid 


)>]iietyoniueuuncil(or general religious union of tlie stales), 
and thus claimed to bu thu head of Greece. Athens resisted 
for some time yet, but at Chn.Tonea(33H) she was entirely 
eruslied, ami ilel!.i.s lay at Philip's feet. To unite his 
newly comjuercil eountiy Pliilip proposed to engage in tiio 
o\eithrow of I’er.sia ; but while arinameiits weiv jirepaiiug 
lie was assassinated in aprix.ite (juarrcl, and Ins sou 
Ali'xaiuler succeeded, 330 ji.<\ 

We lm\o now leaclji'd tlie fourlli perioil of the history, 
the hiief but sjilcndid <*m]>itc of Alexander tlie Great, 
33G-323. Tills is almost a personal record, mid is an such 
cl.scwheie fully described. Tho young king set ofl’ for 
Asia almo^t at oiiei* with the urmy so splendidly trained 
and orgaiii/.(*d by l*lnlip, first destroying Thebes utterly, 
to punihli it for taking advantage of thu troubles at liis 
.accession to revolt, 335. The kattles of tho Granicus. 


then finally overthrown ami the tleinoeiaev re.stoied, 
403. [See Five Thousand, Fi>rn lluM)nKi>, Tjhutv 
Tyuants, &e.3 In 401 occurred llial .splendid and ever 
memorable expedition or Anaiiasis of the 10,000 Greeks 
to assist Cyrus iu Ids Attem))t ngaiu.st tlie l^ersian tiirone, 
then filled by his brother Artax(*rxes, ending in tho defeat 
and dcatli of Cyrus at Cuimxu, near Babylon, and the 
retreat of tho Gret'ks through u hostile country to tlm 
Greek shores of northern Asia Minor. Xenojihon, the pupil 
of Socrates, was one of tlie chief cuimimndtrs during the 
retreat, and wrote a history of tlm expedition almost willi- 
ont parallel for beauty of style and for intercNt. I'he main 
result of this retreat wu.s to show tlie weakness and dis- 
orgauization of Persia, an 1 tu arouse in Greek bosoins wild 


334, and of thu Issus. 333, laid Persia ojicn to him, and 
lliut of Arbelu in 331 completed tho conquest. King 
Dai'iu.s, flying for his life, w'as a.sAUssliiAted by one of his 
owm satraps, Bebsus. No doubt Bessus tliouglit that 
AlexaiidoT might make use of Darius to itioro easily gain the 
country if he could take him alive. But Persia was only 
part of Alexander H dewgiis. Ho overran Egypt, founded 
Alexandiiu (332), and visited tho temple of Zeus Ammon^ 
where an oracle revealed to him that Zeus, and not Philip, 
was truly Jiis fatlier. From I'ershi he pushed forward to 
India, and in 327 defeated Purus, king of northern India. 
Ili.H army refused to go further, and he was forced to 
return after sailing down the Indus, amid perpetual fight¬ 
ing, tu the Indian Ocean. He now adopted Oriuntul 
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styles, rrcoired adoration in the PcrNinn manner, married 
many wives, and proposed to live at Babylon as the centre 
of bis vast empire. But a sodden fever cai*ricd him off at 
the early age of thirty-three, 82U. It must ho reinum- 
bored that Alexander was not a true Greek, nor were Jjia 
aims Hellenic. He evidently was fust drawing to an 
Oriental despotism, and had, in fact, before his death 
already train^ Eastern mountaineers into a fine body of 
troops, so that he was no longer dependent even upon his 
own Macedonians. 

The final period of ancient Greek history is now reached 
—that slow decay from the death of Alexander (328) to 
the Cc/nquests by Rome, the first of winch was in lh7 and 
the last in 146 n.o. 

At the great king's death his generals, whom in tlio 
Persian fashion he hud made satraps over pntvinccs. quickly 
turned their satrapies into kingdoms. Tlio muthrr and 
first wife of Alexander vainly sought to retain Greece for 
his infant son. Athens and other states of e^>ursu revolted, 
bnt wore overpowered by the regent Aiitipater. Many per¬ 
ished from his revenge, or coininittcd sui<dde from despair, 
or to avoid torture or imprisonment, Demosthenes taking 
poison among the uumber. A subsequent revolt agaiii.<«t Cas- 
Sander, son and succcssur of Antiputer, under tlie upright 
Phociun, only resulted in the death of tlie patriot and the 
utter ruin for ever of Athens. Cassandcr now assumed 
the title of king, and reigned over Maeedon and Greeex> 
till the rise of tlio great Pvrrhus, king of Epirus (so widl 
known in early Roiiiun history), who drove him out, 286. 
In 280 the immense host of tlie Gauls overran Mu<‘edon, 
and in the next year they forced Therinojjyla? and invaded 
Greece. Like the Persians they failed in an attack oil 
Delphi (of course attributed by the GieeUs to the protee* 
tion of the god Apollo), and large mmibers of them fell 
in their retreat. Many, howe\er, crossed into Asia, and 
settled down cventnaliy in Galatia. 

When Pyrrhus was shiin at Argos, 272, Maeedon once 
again look the lend in Greece; but its despc*lism was now 
cheeked by the rise of the Aclucan League, founded 280. 
Eventually this league, at first almost limited to Achaia, 
was joined by practically all tlie states of Greece but 
Sparta. The great statesman Aratus is the hero of this 
time, and his cflurts to raise Greece by means of the league 
were so snccossful that Philip 11. of Maeedon (a^midcd 
220) caused him to be assassinated In 21.'1 n.r. 

The war between Rome and Carthage was at its height, 
nud riiilip cnl(*rcd into corrcspuiidenee with llunnibal, 
which the Romans uiscovered iii 218. Accordingly, ns 
soon as Ciuthngo had fallen war was declared against 
1‘hUip on the first pretext to hand, 2t)0. 'I'lio yl*;toliaii 
aud Achtean leagues at once joined Rome, and at Cynns- 
cepimlo), 107, T, Quintius Fiamininus defeated IMiilip 
utterly. At the Isthmian games in the following year 
F'latnininus by a herald proclaim<'»l the freedom of all 
Greece from the tyranny of Maci'don. Plnlip’s son, Per¬ 
seus, succeeded at his dtsath in 170, and at once prepared 
for tlio expected war with Rome. IL broke out (171), and 
ended in his complete overthmw at P}dim, 168, and the 
division of Macedonia into four states hy fi. iEmilius 
Paulns. When Carthage made her hast struggle for free¬ 
dom Maeedon, too, revolted. Q. Caecilius Metellus (called 
Macedonicus) easily quelled the rising; and the ruthless 
G. Muromius (called Achaictis) took and buriu'd Corinth 
nnd harried the south of Greece, n.(‘. 146. Greece now, 
under the name of Achaia, became a Roman province. 

For the second political epoch of Grueco, wlirn the tide of 
power Hilled again eastward from Rome to Coii^tantliioplo, 
see Grxmk Emi'IUk; and for tiie third epoch, the pre¬ 
sent kingdom of the Hellenes, see the Kuhsequciit part of 
tins soi'ius of articles, that on Guf.rce, M<ii>kiin. 

ArL—The art of ancient Greece wsis almost entirely 
devoted, su far as wc know it, to its religion. Ancient 


Greek music remains to us only in three temple hymns 
discovered by Viiieenz<» Galilei (father of the usd'ouomer) 
in manuscriptH snatched from the hands of the destroying 
Turks in J581. Even iU large dramatic use (for tho 
choruses were sung with a slow rhythmic dance, or per¬ 
haps we should more coiTeetly say, were clinnted) was 
wholly in its origin, nnd as anyone cun see by referring to 
tlic tragedies, largely to the very lost religious. [See 
Gukfk DjiaM/V.] The eirect of the music of Tyutacus 
is discussed elsewhere. The art of painting is known to 
UK actually in its Greek use only by painted vases, and by 
a few scraps of colour adhering to the temple walls; but 
wc have a tolerably good ]iearR.'iy account, nnd wc may 
eke this out witli what we st*!* at half-Greek Pompeii. It 
was also almost exclusively religions. There remains tho 
art of sculpture, and here the glorious stalucvS of tlie gods 
and heroes of Greece almost exhaust the subjects preferred. 
A few’ portrait busts ami a very few statues remain also, 
Imt their number is quite llmitc'd. To rightly sympathis&o 
with tlie wonderful Gri'ek antique statues one must be 
penetrated with the spirit of tho classic inytbolog}^ a sub¬ 
ject which is elsewhere fully treated of [seo Mytih)LOOy3 « 
The equally noble Gjckf.Iv Auciiitfctukis is treated of iu 
a separate article. 

It is no doubt this close intiTconnuetion of art and 
religion whicli gives that sublimity to (ir<‘ek aesthetic 
ideals that all men feel who contemplate thorn sympa- 
tlu'tically. There is more than the mere stone liefore us 
in tlio Purthciiun or the Aplirodite of Melos, or tlio Apollo 
of the Belvcdeie; there is a touch of the divine—something 
never since attained, except by some few Italian painters 
and modiaivul (Gothic) arehitect.s who worked in the same 
emotional eh'ment. Wo feel that we are in the presence 
of sometliing eternal and beyond us when we see these 
unujiproachuhlo woiks. Olliets which liavo perished wo 
arc told by the universal voieo of antiquity wore far finer 
than thes(‘. We instance tlio great statuo of Zeus at 
Olympia GO feet high, executed by Pheidias, immediately 
jneceding the Peloponnesian War. It was too precious 
for marble to enshrine, the costly ivory therefore was its 
material, and the drapery was of solid gold. For centuries 
it continued to nwo and impress the whole ancient W'urhl; 
piiibahly no woik of art ever was equally potent over the 
minds of men. 

When Mnrcellus, in 212 n.(’., brought home to Romo 
valuable Greek }>ictures and statues from Syracuse, tho 
graver citizens aernsed him of corrupting the Roman 
peoples trained soh'ly to war and agriculture. But the 
]>eo})lc u]>hcld MuR'cllus, nnd next year the taking of 
Greek Capua yielded more of the sweet poison by Flaccuu' 
aid. h'lamininus made Philip of Mneedon disgorge plunder 
of artistic kind taken from mnnv Greek cities in 1U7 B.r., 
and nine yi'ars later more than 500 bronze and marble 
statues were scut to Rome, the booty of Ambracia, the 
I rnpital of Pyrrhus, by Fulvus Nobilior. Corncliu.s Scipio 
ill 100 stripped Magnesia, nnd ACmilius Pauius followed 
him iu Achaia. Finally Caius MnmmiuK left nothing but 
rude and ancient statuos behind at Corinth, n.r. 146. It 
is to these sjiolintioiiK that wc. owe in great measure the 
jireservatioii of the relics wc possess, for everything left in 
Greece has gone. 

A few notes on Greek painting may now follow. The rough 
vase-paintings in white, red, or yellow, on a black ground, 
witli llu'ir figures treated in a conventional manner, and the 
decorations (prolmhly Greek) at Pompeii done by common 
house-painters from a few stock ii odels for tho most part, 
are yet so full of fine qualities tliat the thought of what 
the really artistic paintings must have been is most tanta¬ 
lizing. One or two noble designs iu mosaic, iuderd, remain 
to siiow that our loss has been very gH*at. The Greeks 
jiuinted their temple walls and house vralls in fresco; and 
tlieir movable or eusel pictures W’ere in tempera, or in the 
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later peri^ in encaustic or wax-painting. The chief artists, 
known ofcly by repute, arc as follows:—roiyguutoa, in tlic 
age of PmclcH, decorated the temple at Delphi among 
other great works (about 450 it.r.), luul liis sonjowliat 
archaic style was improved upon by Apollodoros of Athens, 
famous for his mastery over colour and sliadow. Ilia pupil 
was the famous Eeuxis of Hcrakleia, on the Eiixim* (425 to 
400 who, by adding tinish of execution, inaugurated 
tiie great period of Greek painting, llis rival, Parrhasios 
of Ephesus, was almost liis etpial. They met In frequent 
trials of skill. When (lie birds per'ked at the grapes 
painted by Zeuxis, the judges considered tluit ho must 
have vanquished; but when Ztmxis hims<*lf impatiently 
aaked ParrhuKios to determine the contest bv drawing 
uside (ho eurt.ain which euutiuued to hide his ]iicture, the 
judges hesitated to decide. Zeuxis liad deceived birds, hut 
i*arrlinsioH li.nd deceived an artist—tlie curtain W'as ll»o 
picture itself. The art still further flourished under 
Macedonian ausjjices. In Alexander's time flourished 
Aristidi's of 'I’liebes (UCO-itSU for mie painting of 

whom Attains, king of Pergamus, long afterwards de'erned 
<500,000 Bestrvees (about ^OOOO) not too high a price to pay, 
ills contenjpovary, A]>elles of <jiiUi}»h<in, was greater btil!; 
and ancient litcrjituro draws an enticing picture of his 
Aphrodite Anadyomene, wlieii the goddess was se«'n lising 
from the sea, the water dripping from Iter liair and shrouding 
her in a veil of glittering <Irops. Ills portrait of Alexander 
OB Zeus grasping tins tliumlerbcilt was renowned tlirnughont 
antiquity. After the AIa('<;doniun period (ireek painting 
rapidly declined, and hecume cold, mcclianieal, and full of 
mannered repetition. 

Wc are happily iu*t dependent on hear-ay for our know¬ 
ledge of Gn-ok iS< ULi*Ti;juc. In the article of that name 
furtlier rein.arks are oflered. It is buflicient here hriefly lo 
trace the outlines of its liistory in Grei-ce. As lias been 
uaid above Greek sculiitnre is an atteinjit to r< iider visible 
the spirit of the religion of this people of iivtists by means 
of fonns of visible licaiify. Even before 4JM) ii.c., Iho 
epocli of the Perhinn wars, widplnre existed in Gri'oee* 
but its features were archaic and slitV, as enough examples 
remain to prove. Yet fine elements are found even in 
this Btiffness. From 4!HJ t<i 4lK» n.r., the time of the 
splendour of Atlicns, was the golden time of hculptiire. 
At its commencement we luid Kalamos .still tinged witii 
archaism, as his fine statue of tiie seated I'enehqie at Rome 
shows, and contcnipomry with him Ageladas <>f Argos. 
This latter tr,ained the three grealCNt heuli>tors of the 
world, the glory of tin: era of IViieles —viz. Myron, 
Pheidins, and Pohklelos. 'I’ijo DiNe<»l)o!i*s of the first, 
tlie head of Zens (eojiied from the colossal statue of Zeus 
at Olympia) of the second, and the Diuduinenos, the Ilcra, 
and the spear-bejirer (Doryplioros) of tlie third—*tho last 
allied the emon, liecauso its proportions were so perfect 
tlmt they e^ r after served as a eanon or rule—all remain 
now at Rome to prove tlie praises of Iho ancients no empty 
boast. Myron was the poet of action, I’olyklotos of he:iuly, 
Pheidias of supreme majesty, Pheidias alone reached to 
the full the ideal of the father of Olympus, the great Zeus 
—a perilous subject to attem]»t truly. Resides the Zeus 
the colossal Ivory and gold stattje of Athena in tlie Par¬ 
thenon at Athens wus the work of IMieidias. who also 
designed the Parthenon nml its approaeh(*s. The colossal 
bronze statue of Athena, the tip of whose spear was tlie 
topmost point of all Athens, was also liy Pheidi.as, ns well 
as a third statue of tlic same godde'-s, also on the Acropulis. 
Ilia pupils, Alkamcnes, Agoruki itos, and Kolutes, were re¬ 
nowned; and the most beautiful statue in tlie ivorld, the 
Aphrodite found in the island of Melos in 1820 (the Vknus 
OK Mslos now at Paris), Is iHOicvod to be a copy of a 
statue by Alkamcnes. The sculptures of the seiiool of 
Phudiaa on the walls, &c., of the Parthenon (in the 
British Museum) are also very iiuhle. Meanwhile at Argos 


PoIykldtoB founded a school equally famous in Its day, but 
well authenticated examples of which are rare. 

Tlie period from 400 to the death of Alexander (323) 
must be admitted to show signs of over-roHnoment and of 
decay, but as yet tiicse signs are no more than indications 
happily. Thus we get the fine work of Kephisodotos of 
Athens (pupil of Alkamencs), to whom the famous “Wrest¬ 
lers” of Klorencc is due; the inagulficeiit Kiobe group of 
Skop.os of Paros (now at Florence), the renowned Apoxy- 
uincuos (wrestler scraping himself), and tho Sopboclcs- 
portrait of Eeukippos (both at U<iine)i and the exquisitely 
beautiful crealion.H of Praxiteles, tlio “Aphrodite” of 
Guidos, tljc “ Kullipyge,‘*und the “ Eros,” and a few others 
of wideli we are fortunate enough to possess good copies. 
As to tho value bet by Greeks themselves on these works 
it is Kunickuii to bay tlmt the island city of Cnidos being 
hojM'lesNly in debt, Nie^oinedcs ofl'ered to pay off everything 
in excliange for the statue, and his ofl'er was unhe^tatingly 
declined! 

In the final periiid of Greek sculpture,fnim the death of 
Alexander to the incorjioratiun of Greece into the Roman 
Empire tl lfl), we tind the dignified restraint of the first 
period entirely thrown off. Effect and motion are now 
aimed at, very nobly. It is true, but the ideal repose of 
Plit'idias and Polykifdos is no longer willi n«. TJie snperb 
“I>irk(‘ 'lu d to a JliiH” of Naples (or the “Famesc Hull”), 
by ApoIIouios mid Taurlskos of Rhodes, the bust of tlie 
dying .\i«*x:mder (at Fhirence), the matchless “ Eaocoon ” 
(at Rome) by Agesundcr, Aihenodoros, and Polydoros 
of Rhodes, ns well as the admired statue of the “ Dying 
Gaul ” (“ Dying Gladiator,” a^ it used to be absurdly called) 
w'hich ornaments the capltol at Rome, arc also of tliis period, 
coming from the school attracted tif Pcrg.ainns by the art- 
Joi ing King Attains in the third century n.c. Tliis pathetic 
rlatue is w'orlliy of the finest p<*riod. In true Greek spirit, 
though actually in repose, it indicates action hnth already 
past and }el to come. It is <ine of the Inst, as it is one of 
the best, productions of Greek art. 

GRKECE. LANGUAGK AND LirERATUKE 

OP. Giii:KK LANf.t'AtiK anh Eitkuatuke. 

GREECS:, MODERN. KINGDOM OF. J*hyncal 
Oenf/rfipht/, Clivmte, and 'J'lie modern 

kingdom of Greece, constituted in the year 1832, does not 
exactly correspond in its dimeiisions to ancient UtUoK, 
It embraces the south extivinify of the peninsula occupied 
by Turkey through the greater part of its extent, and is 
wusbi-d by tho Aegean ^ua on the cast, the Ionian on tlio 
w'Ciit, ami the Mediterruneuii on the soiitli. The northern 
boundary, as fixed by the Cunstuntinoplo conference of 
1881, bi'giiiN on tlio marshy iiortliern shore of the Gulf of 
Arta. Here it is formed )>y tho Artn River, which flows 
into the gulf from llu* north, and divides Epirus longitu¬ 
dinally into two unequal parts, the lesser of which is now 
Greek territory. At Politza it leaves the Arta and follows 
llte course of its tributary, liio Kalairytcs, which flows in 
from the nortli-cast. From Kalairytcs, a small place on 
the liver of tiie bamc name, it goes almost in a straight 
line to the summit of Mount Ik-ristcri, a bold peak 7200 
feet in height, and thence, by larions ridges, to the head 
waters of thu Sabimbria. Thence it runs almost duo nortli 
(leaving t!ie im|)urtant stvate glcal position of Metzovo 
to Turkey) for a distance of about 7 miles to a mountaiii 
called Mavromouni, and then tuins sharp to tho eastward 
along the waterslud Isdu'cen the Salambria and the Vist- 
ritxa or Hediaemon. Its course from Tchuka passes the 
point of juiictitin between tlie basins of the oalambria^ 
Heliacmon, and XerugUis, and follows the southern water¬ 
shed of the XcraghiN basin towards Zarkos, whence it runs 
to Mount ICritiri,and after traversing the southern spurs of 
Mount Olympus, reaches ilie coast of the^goan at a short 
distance south of Fiatamona. Thoro are a multitude of 
islands closely adjoining the shores; but the total area of 
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tho country, with the territory added in 1881, is only alxint 
26,100 square milos. The coast line is more oxiciisive 
in projM)rtion to tho sixo of the country tliaii tliat of any 
other portion of tho continent. No part of Grwoo is more 
than 40 miles from the sciU 

Greece Is in great part tnountninnus. Tlit* principal 
range is that of (Eta, which, beginning at the cast, on llie 
coast of tlie channel of Eulxra, runs nearly due west across 
the coiiiitry, joins the gi'oiip of hrouiit Tunphrcslus in 
uud is only separated from the mountains of Aenr> 
iinnia and Epirus hy the valley of tin* Aspropotuino, Offsets 
from the range of Q:lla connect it on tluj south wIlli the 
ridge of Parnassns in Phocis, and with tlio mountains that 
border the northern coast of the Gulf (»f Corinth, while to 
the soulli-eust arc tlie ridges of Helicon, Citharon, and 
PurncH, tho last of which scpaiulcs Ro-otia fiom Attica. 

Tho most imjMM'tant of tin* rivers are the Aspro]u»taino, 
or Acheloiis, which waters the western side of Nojlhcni 
Greece, and the Salamhria. Thu foiincr lihos be\ond tin* 
frontier, and dls<diurgos into the Ionian Sea, at the montli 
of the Gulf of Et^panto. The Salainlaia, after rnsliing 
through tlie eastern gorges <if the JMndus, wandeis <*ver 
tho great plain of Tliessaly, tra\erses the famous ^ ale of 
Temj>e, and falls into lliu jEgcaii. Of the other streams 
the Hellada or Spi reheius, and the Gavrios or Cephissns, 
traverse the casturn side of the country. In the south aie 
tho Vabilipotiimo or Kurotes. flowing tJirougli the ]daiu of 
Sparta, and the Houfia or Alpheu>, by the hanhs «if which 
tho great Olympic games were held. The inonntains, and 
indeed nearly the whole etmntry, me chiefly of limestone. 
It frequently assumes tlie form of inarblo of the finest 
quality and of various i-olours, wliieh tho ancioiits exlen- 
bively quarried for Iiuildlngs ami statuary. No \oIcaiiic 
rocks ore found on the mainland, hut cunsidernhlc masses 
occur in some of the islands, «>nc of whieli, Santtoin, is 
still a centre of voleanic action, (h-al, sulphur, porcelain 
clay, salt, iron, and argentiferous lead, with some truces «»f 
gold, me among the minerals, hut the extent ami value of 
these resources have not been fullv developed, Mineral 
springs, cold and watm, sulphureous and ealino, are ex¬ 
tremely numerous. 

Though none of the mountains rise to the line <pf per¬ 
petual snow, yet it lingers on the loftier summits till the 
summer is far advanced, and speedily returns to them 
again. Hence very distinctly niaiked zones of vegetation 
are observed within a limited range, from the vine and 
olive of the plains and valleys to the beech and ])ine of 
the grand elevations. The olive grows wild in all paits of 
Greece, and under cultivation yields excellent fruit, wliich 
the inhabitants preserve iu various ways as a staple article 
of food. The mulberry-tree is extensively grown for the silk- 


aud Asia Minor. There arc, however, numerous flocks of 
sheep and gouts, which migrate to the memntain^in spring, 
and return to tiie plains after the harvest. Thu produce 
of wool is cuiibideruhle, but of a coarse kind, and is used 
chiefly for home manufacture. Pigs are scarce, except in 
Arcadia. 'I'ho only milk used is that of ewes and gouts, 
and tlie butter and cheese made from it are very mferior. 
Abses arc chiefly employed as beasts of burden ; tlio horses 
are of a strong breed, hut neglected. 

I'he flue* forests with which the mountains were oiien 
clotlii'd have been sadly wasted, Aiid for tho most part 
entirely dfstroyed, iu gicat measure hy tho carelessness 
or wanton ra}»acity of the inliabitants thetubelves, and tho 
mountains are now* nak<‘d and barren, and the springs 
ipftcn drit'd up in eouscqiieiiee. I'lio pine is tlio most 
eominon timber tie<‘, hut lint* oaks are found in some of 
the inomitainous parts. Along the fi oiUler of the northern 
jiart of ThosMiiy, where the* mountains arc from 2500 to 
5000 f«!et high, the blH*pliurds barn freely the magnificent 
pine forosth to obtain fn-sh pasture without any check or 
j)rotest from the aullmrities. 

(>iily one -beventh of the whole area of Greece is under 
culti\utJon; the r»'st, though in greater pari good for agri¬ 
cultural purposes, lies waste. 'I’he ground is chiefly in tho 
hands of a !• w propraetors, hut many of the peasants 
iudil small palclies of land of their own. Others cultivato 
fauns on the vH'ffii/rr system, tlie f)wncr of tlie land pro¬ 
viding the farmhouse, ngticultural implements, and seed; 
tlie ]noduce, ufler dednetlrig lliu eobl of the seed, is divided 
in certain lixed proportions bctwei'n (he cultivator and tho 
owner of the land. A gi*uat ])art of the ground is national 
property, and the cultivator of it jmy.s to the government 
as rent 15 ]»er cent. <if tin* produce. Much of this national 
piopeity has aUo been soM to private individuals, to ho 
paid for in yeaily inslulmcnts of M })er cent, on tho cost 
price; and instead of paying tho tithe or dime of tlio 
produce, the (»wmTs pay a y>roperty-lax of J} per cent, per 
annum on a valuation of tlie land every tliree years. 

The summer temperature is extremely high, but owing 
tit the niaiitinie position of tho country the sea breezes 
have extensive prevalence and ^n’eatly modify the heat. 
The “ black siioeco *’ isu hot boutherly wind, which shrivels 
tlie vegetation and oppresses tlie animal system; but tho 
west wind is light and humid, to vvhieb the ancients 
ascribed the production of flowers and fruits. Jiain is, 
however, rare in summer, and cloud.s arc not much moro 
common. Abundant bliowcrs fall during the short winter 
U)H>n the ]thuiis, while frost and snow are chiefly rcBtrictcil 
to the higher uplands. The climate is very Agreeable, 
the sky blight, and tlie atmo.sphcre transparent. Sunset 
adorns the horizon with the most varied and gorgeons hnes, 


worms; oranges, citrons, lemons, pomegranates, almonds, 
and other fruits arc largely produced; the figs of Attica 
are still, as aforetime, colulirated for their quality; and 
Mount Hymettus, in the neighbourhood of Athens, vindi¬ 
cates Its ancient fame for ai'omatic plants, bees, and honey. 
In parts of tho mainland and some of tlie Ionian Islands 
the dwarf grajie or currant is the prime object of culture, 
extensively exported in the dried state to England. Greece 
produces about two-lhirds of the corn required for its 
consumption. Wheat, bailey, and Indian corn are the 
species cultivated; oats and xyc are not in use. Tobacco 
thrives, especially near Argos and Calamala, and cotton is 
grown in considerable quantity. The vinegrows luxuriantly, 
and is cultivated in the island of Santorlnfor wines saleable 
in foreign countries, owing to tho volcanic soil being spe¬ 
cially favourable to It. With the exception of a few spots, 
the entire island is now a vineyard, under tho muimgemcnt 
of a company of experienced French wine-growers. 

Homed cattle ore nut numerous, nor suflicient for the 


whieh are refieeted upon the objects below, and render the 
landscapes indescribably glorious. 

Modiait Greece is distributed into sixteen 
uomoi or proviiiecs, which are subdivided into fifty-nine 
tparchits or prefectures, and these again are parcelled out 
into cantons. It Ls ahsu geographically divided into three 
parts as follows:— 

Nortliein Grueee, or Hellas, bordering upon Turkey, 
com)>reln‘uds the territurlca occupied by the ancient states 
of Attica, Ma*g.iris, Aearnunia, <Etn1ia, Doris, I-«cris, Phocis, 
Boeutia, Tliessalia, and part of Epirus. 

Suntlicrn Greece, or tlio ancient PeloponvesuSy now 
called the Moica, contains the stati-s of Aeliaia, Elis, 
Mcbsetila, Laconia, Argalis, and Arcadia. Biokcn hy nu¬ 
merous bays nnd prujectious, its coast line was deemed 
dillioult and dangerous to tho incxpcriunccd navigators of 
early times. 

Insular Greece, or the Arclnpelago, on tho eastern side 
of the mainland, embraces the island of Euboea, the group 


labours of tbe field, for which they are almost exclusively of the Cyclades, nnd a portion of the Sporades. The Ionian 
used, and oxen are imported for that purpose from Thessaly series extend.^ along the south and west coasts. The isles 
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of tho Arclnp«lago liave a very varying; cbnractur. Some 
an* Hcoreltpd and sterile volcanic tnoKHea, while utheis ex^ 
hibit thu soft yet ^and features common to districts winch 
liave a rocky skelcion clothed with fertile soil. On some 
of the islands arc ruins of grand temples, erected in honour 
of long-dethroned gods and goddesses; and many historic 
and poetic associations cling to tho coves and headlands. 
Kubma, soinetiines called Negropunt, is (ho largest island in 
the Aegean Sea, and is remuikable fur its great length and 
scanty breadth. At one point, near the centre, it so closely 
A]>pruache8 the mainland as lu admit of a bridge being 
thrown across the intervening channel. The pastures of 
the island are excellent, and the declivities of the inountaiiis 
are covered with forests of fir. The c.hief products are 
cotton, oil, wine, fruit, and honey, and the inhabitants arc 
mostly engaged in the hvcoding of c-attle. The Cyclades, 
of which there :ire twenty of some size, form a cluster on 
ti )0 south, and were so called from the legend of their 
circling around Delos when that island was rendered 
stationary by the birth of Diana and Apollo. Tlirce of 
llie number are naturally rcmarkahle—Santoriii, an active 
volc.*mic centre; Paros, yielding the line while marble of 
Ibe st.atuary; and Antipnros, celebrated for its grotto in 
the limestone rock. Tho Spomdes, or “ seattered islands,” 
were BO styled from tlicir irregular diMrihution. tJiilya 
few of them now belong to the klngdum of Greece. 

Tho Ionian Islands extend from the south extiemily of 
the Greek {»eninsula along its western const to that of 
Albania. Tliej'O aie seven principal islands—Corfu, Paxo, 
Santa Mama, Thiaki, Ceplialonia, Zante, mui Cerig(»—and 
upwards of tJiirty smaller one.s. They belong to the bamo 
great caleanimis formation which prevails ovc-r Greece, 
They were placed under the protectorate of Great Ihitalu 
in 1815, and ceded to tho Greek kingdom in 1804. Sec 

lOKTAN lRt.AKI>S. 

PopuUition^ (fc.—Greece, at the last census, taken June, 
1879, had a total population of 1,079,775—of whom 
881,080 were males and 798,095 females—living on an 
area of 19,941 English square miles. The kingdom is 
divided into sixteen nomoi or nomarehies. Ry the return 
of the census of 1879 the area and population of each 
were as follows:— 




Arfn, Knc. 




6<iuar<i Milca. 

iu nr,’!). 

Nortlicrn Greece— 




Attica and Hrcotla, • . • 

• 

2472 

iH:..no4 

I'liociM and IMithiotU, . . 

• 

*J(M4 

128,440 

Auarnania and A'lttdln, . • 

• 

3013 

138,444 

Felopoimckus— 




AraoUs uud Coriuth.. • . 

• 

1412 

130,081 

Acliuin aud Elis, . . • . 

e 

190L 

iHi,(;:i2 

Arcadin,. 

• 

2(120 

14H.tM)5 

MesBenio,.■ . 

• 

1221 

15.'5,7CO 

Laconia,. 

0 

lG7i> 

121,116 

iBlande— 




Eubtpa and Sporades, • . 

# 

2216 


Cyclades,. 

• 

923 

132,020 

Corfu, . 

• 

431 

100,109 

Zante CZakyntlios), . . • 

• 

277 

41.522 

Ceplialonia (Kephalloiiia^i • 

• 

302 

80,543 

Sofdierit and Seamen, . . 

• 


25,703 

Thessaly (1882)— 




Arta,. 


1 

SI,141 

Tiikkoula,. ••.••• 


1 6100 

110,758 

Larissa,. ..••••• 

• ^ 

> 

145,047 

Natives abroad,. • • • • 

• 


5,G84 

Total. 

• 

E.’i.Wl 

1,979,3^1 


I 


Tho Albanian territory, detached from Thessaly and 
Kpims, was added to Greece by a ti-eaty with Turkey, 
executed—under pressure of the great powers—*14th June, 
1881. The total population in 1884 was probably 
2 , 000 , 000 . 


At tho liberation of the country there were only nino 
towns which had partly escaped the total devastation of 
tho rest; the principal of them being laimia, Vonitzo, 
Nauplla, and Clialcis. All tho other towns and villages 
were in ruins, so that tho first necessity of the inbabitouts 
of the new state ^^as to get housed. Since that time ten 
new cities have been founded, and twenty-three old towns, 
including Athens, Thebes, and Argos, have been rebuilt, 
besides many villages. 

Fi'om a linguibtic point of view, at least, the nationality 
of Giveec is iiuunly Hellenic. Most of the Albanians who 
have at v.arious dates during tho last 400 years mig^'ated 
into Greece, have become llcdicnized. At present there ore 
not more tlmn 90,000 or 100,000 of distinct Albanian 
nationality in the whole of Greece. Tlicse are scattered in 
small eommuiiitles chletly over Attica; northwards, as far 
.'IS Thebes; then uerosb thulhtlmmsof Corinth,throughout 
the ancient Argolis; in tlio southern districts of Eubovi, 
and a few of the neighboiuing isles. On the other hand, 
there are large numbers of Greeks in the Ottoman Empire, 
raising tlie wliolo Gieek nationality to neai'ly 8,000,000, 
as uiuier: Greece, alxmt 2,000,000; Asia Minor, 2,000,000; 
Crete, Cyprus, and otiicr Ottoman islands, 400,000; 
Euriijjeau Tuikey, 9,600,000; total, 7,900,000. 

'J'he Greeks st\Ie Iheinsclves Hellenes, and are proud of 
their mnestiy; mid the M.'unotos, who occupy the moun¬ 
tain ranges of the Morea, bo:ist of being true sons of the 
ancient Si^artans. In insular Greece tho muimers and 
customs of antiquity remain; doniesllo habits havo under¬ 
gone little eliangCinmoiig the peasantry; agricultural im- 
plenu'iits are much the same, and salted olives, coarso 
j bread, and cummon v<*gctabU‘s are now, as they wore then, 

I the ordinary food. The inhabitants of the coa.st townsand 
I llic islands are aetively commercial and produce expert 
I seamen. In tho inland districts agricultural and pastoral 
I pursuits me f(»lluwcd, but the Tnouiituineei’s are averse to 
induKtvi.il pursuits and apt to ho predatory. In general, 
the Gieuks are a race of quick imrctqitious, in gesture 
vivacious, intensely voluble, and very temperate both in 
eating and drinking. 

iMmjuutjv. and lAtcrature.-^ Modern Greek, sometimes 
called Jioinaii\ is not a derivative from classical Greek; it 
is the. very tongue itself, not veryp'catly modified by time. 
See GuKKK LANCitJAdlS and Liteuatuuk. 

li If tort/ tif Moderfi Greece, and Present Condition of 
the After the eajdure of Corinth, 14<> b.<*., 

Greece became a province of llic Roman Empire, and cini- 
tinued us stich for seviaal centuries—tho diiferent Roman 
wars often involving it in gieat hoidslilps and entailing 
upon it many calamities. Rut for nearly two centuries 
after tlie accession of Augustus the country enjoyed com¬ 
parative tranquillity, during which Christianity spread 
among tho people; many churches were built, and a largo 
number of Greeks became missionaries to propagate the 
gospel in foreign lands. In 1204 tho Venetian fleet, 
under Dandolo, completely defeated tho Romans, and 
Greece changed inahlerK. In 1463 tho Tarks capturetl 
Constantinople, and frem that tiino till 1880 the country 
was under Mohammedan douiinion, although attempts wero 
several times made to throw oft* their galling yoke. Under 
the Turkish rule the Greeks were often treated witli great 
indignity and hnrd.<>hip, and in 1821 they commenced a 
war of nine yeai*s’ duration, wliich is known as tho War 
of Independence. Tho battle of Navarino In 1827, in 
which the combined English, Fwnch, and Russian fleets 
completely annihilated that of tlie Turks, prepared tho way 
for tho independence of Greece, which w’os proclaimed by 
tho National Assembly at Nauplia, on 8rd Februaiy, 1880, 
Tho first president, Capo dTstrio, governed for a ehort 
time, but was assassinated in 1832, The tbrono was 
oftcred to Leopold, king of tho Belgians, but he declined it, 
and it was then accepted by Otbo, second son of tho King 
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Bavaria. Tlie selection was chiefly due to the lliivc 
powers—England, France, and Russia—who Imd assisted 
Oi-eece in her struggle, and who agreed to use their powers 
ful influence in his behalf. Otho did not attain his ma¬ 
jority till 1885, when he assumed the reins of government. 
For some years German influence was allowed to prevail 
to too groat an extent, and there was so much dissatisfac¬ 
tion among the people that tlio king was obliged to grant 
a liberal constitution in 1844. But though the Bavailan 
ministers wero dismissed, the king and his Greek udvisers 
showed the most I'eactionary tendencies, and attcm])tcd in 
various ways to curtail the privileges of the people. The 
impunity with which brigandage and piracy were practised 
in Greece, as well as the alliance of the Gi'cck government 
•(against the wish of the king) with (hat of Russia durinj 
the Crimean War, caused the English and French to send 
a detachment to occupy the town of Pineus. During their 
stay brigandage and piracy were greatly suppressed, and 
the king was enabled to cheek the cntliubiasin of his sub¬ 
jects for Russia; but on tbeir removal, in 1857, bis posi¬ 
tion became more and nion: diflieiilt, as the brigands 
renewed their acts of violence, and his (-.otineil w’as com¬ 
posed of men unable or unwilling to support him. He felt 
compelled to resort to stiongmcaMircs, which only increased 
the popular discontent; and the great infineiiee which the 
ministers exercised in tlie elections, ns well ns the repng- 
irnnce of the king to claim an extension of territory, were 
the causes of au iiiburrcction, whicii was decided in October, 
1802, by the departure of Oliio for Bavaria. 'J'hc crown 
was first offered to riince Alfred, second son of her Mn> 
j(‘.sty Queen Victoria, and on his refus.it, was accepted by 
tlic present king, George 1., the secom! son of the King of 
Denmark, who was burn 24tli December, 1815. One of 
the principal conditions on which lie accepted the throne 
was that tlie Ionian Islands, which had l>cen under the 
protection of Great Britain, in virtue of the tuaty of I’.nis, 
since 1815, should bo annexed to Greere. Tlie uunexatnai 
took place in 1864. In J867 the king inamed I’rJncess 
Olga, daughter of the grand-duke of Rnssiu. 

Eotwithstauding the considerable progiessof the (ivccks 
ill civilization, learning, and tlie arts of life within the pve- 
Kcnt generation, the material condition of the country is 
far from satisfactory. There is a wonderful zeal for learn¬ 
ing, and the state rejoices in literary ministers and philo¬ 
sophical deputies like the most advaiieed of its neighbours; 
at tlie same time, tliere is sucli an utter absence of a 
practical direction in the Ryslcniof national I'dncation, that 
tlie system itself has become the most effectual ubstaele to 
all social and rnaturial improvement. A ruinous system of 
taxation, which consists of levying in the nidest and most 
oj)pressive fashion a tithe or other tixed proportion of the 
pioduce,dii*cctlydiscunrnge8aIHmprovein<’nt8in«gncuItnrc; 
mistaken patriotism enables proteclion to stop tlie dcvelo]!- 
inent of commerce and navigation, nnd central adminis¬ 
trative jealousypreventsthepeoplofrom acquiring experience 
in self-government. As for roads, bridges, ferries, steamers, 
maritime communiratiouH with tlie numerous islouds and 
oxtciiidve coasts of the kingdom, quays, landing-places, 
inns, and post-horses, Greece is behind every other country 
in Europe. Some slight improvements liavo recently been 
made in the construction of roads nnd railways between 
some of tlie most important towns. Until 1882 the only 
railway was one between Athens and the Tincus, about (I 
miles in length. This and carriage roads of about 700 
miles in length formed the total incnns of commmiieation. 

Greece bus universal suffrage, nnd civil seiT.'mtr. are re¬ 
movable 00 a change of ministry. This small indueement 
is hold out for able men to accept oflicc. The liberal pro¬ 
fessions are overstocked, and Grei co has too many politi¬ 
cians and too many political journalistfl. Judging from 
the results, the purpose of tlie guvurinnentnl system would 
«ccm to bo to pi‘ovido state support for the gi’eatest possible 


numlwr of persons. With a total population in the whole 
country less than half that of London, it takes nearly 
1D,000 people to carry on the machinery of ci^l govern¬ 
ment; or in other words, if tiieir families be reckoned, one- 
twelfth of the ])opu1alion of the state is thus maintained— 
exclusive of soldiers, sailors, pensioners, the extra hands 
nnd law'yers, &c., about the foreign oflice. If the result of 
all this costly administration was an efflclcnt government 
which cared well h>r the w'ants tif the people, it might 
after all not be money entirely wasted ; but unfortunately 
party motives and wretched squabbles often occupy the 
Icgiblaturo, to the exclusion of the real good of the country. 

And yet, in spile of heavy disadvantages, a compariBon 
of Greece to-day with Greece under Turkisli rule, shows a 
substantial and even ruuiarkable advance in both moral 
and material jnosperity. Under the Turks Athens wm 
for 400 years merely a second-rate provincial town in the 
paslmlic of Euboea. In 1821 its population was about 
10,000. It w’as then a torpitl, p<)verty-stricken place, 
wliilu the harbour of the IMraus (I’orto Leone) had fallen 
into utter decay. Athens is now a handsome and pros¬ 
perous city, with a population of 05,000; tljc Plra'iis 1ms 
a furtluT ])opulation of 25,000, nn<l contains some thirty 
steniii factories. The heights surrounding tiio harbour of 
Mounychia, then utterly bare nnd valuelehs, are now occu¬ 
pied by hcuutiful villas, and li.avc become valuable property. 
I'he public buildings are admired liy nil foreign visitors for 
their graci* nnd jmrity of taste. In excuse for the back- 
waidness of the load system, it is said that the rocky hills 
nnd frequent ra\incs of Greece render road-making enor¬ 
mously costly; but the exigencies of the currant trade and 
the silk trade are tending to supply both the motive and 
tlie means for making nmds whicli shall more thoroughly 
ojn n up the Murea. Tiie system of small holdings wlnoli 
prevails is a serious obstacle to scicntiflc methods of farm¬ 
ing, hut agriculture in Gri'cee has made creditable progress 
within the last few years. It is the growth of the towns 
espei-i.illy that, by providing a steady market for products, 
has given that stimulus to agriculture which nothing else 
could supply, uud already llicre arc seen a marked rise m 
IIh* value of farms within easy distanee of tlie cities, and 
plain signs of better attention to agricultural pursuits. It 
IS necessary, however, that more capital sliould be Invested 
ill land, and the system of small holdings uiodifled, beforo 
Greek agriculture can become what it might and sliould 
he—the fouinlution .and mainstay of Greek prosperity. 
All observers testify to the good moral character of the 
rural popnl.ttion in Giceee. Tliey work hard and live 
iinrdly. Drunkenness is almost unknown, uud iusiuiity is 
vciy rave. 

So utter was the prostration and impoveriNhment of the 
eounti*y at the time its independence was achieved, that 
the task then before Giccco was like that of a people set 
to make bricks witliout straw; .and judging the counti*y by 
its general position and prosperity, as compared witli the 
state of things from wliicli it started, the progress of 
Greece must be considered as creditable. It cannot ho 
said that either Tiukcy or Russia repments those bless¬ 
ings wliicli British subjects, under the British monarchy, 
ha\e Icaiued to nsbociatc with constitutional fieedom, and 
wlilch tliey ladieve to be inseparable from the highest and 
most beneficent form of civilization. The Greeks, ou the 
other liaud, have won coiustitutioual freedom by patient 
effort, and have proved tlint they can use it; and it is 
generally admitted llint it was a mistake to make the 
Greek kingdiiin bo small, ami to gi\e it such a frotiticr. 
During the Russo-Turkish of 1877-78 the Greeks 
were w illi dillieully rcbtraincil from striking in vigorously 
at their old oppressors. TIic chief thing, doubtless, which 
kc])t tliem hack w.as a promise that their claims should bo 
considered when the general settlement came. Tlie treaty 
1 of Berlin accordingly intimated that some considerable 
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fnlarcemonts of territory hliould he ooTiccded to Greece, Bchoolii, in wliirh latter ancient Greek, Ijxtin, matliematica. 


and ill 1881 Turkey, under much pressure fixim the great 
Kuropeancpoivers, yielded up n large portion of Albania. 

ConsttitiUion and (loeernmenl. —Tlio constitution of 
King Otbo in 1844 gunriuite(‘<l to the eitir.ens equality in 
tlio eyo of the law, civil and leligioiis liberty, freedom of 
the press, and odncatlon ni the public ex}K'nse;mid ai>o 
Ihrear open oiliees of state and plae<‘.s of distinction to 
all. The king's person uas saeied. Jn 18(>1 a new con-' 
btitution was established on tin- bu^is of universal suHnige, 
and it was decided that the wJioIe legislative power should 
he vested in a single Chamher of J)epiitivs. 

The cxce.utiicis divideil int(* eight departments, namely, 
the presidency of the couiiei], the ininistiies of the interior, 
of tiimnce, of justice, of education and public worslup, of 
war, of foreign nllaiis, and of nuiiiiie. A president <if 
the council supeiinlends the delibeiations of the ministry 
as eliicf funclioimiy t>f the govi-inmcnl. 

Jkervnue and ICxpcuditurv.- 'riie finaiiees of the king¬ 
dom are at present in a most disor<lei(‘d state*, and no- 
whcie, jierhaps, me the accounts of the trea.-uiy talsitied 
more systemalieullv or unhlushingly than in Ureeee. The 
nnniiai Lalance-slicot was formcily always struck so as 
to sh<iw nn equilihrunn or a surplus, and \ei since its 
cstahlishnicnt ns an indtqieudent kmgdoiu thcie have been 
few yeai’s without a delieit. The icn-nue vaiies fiom 
Xl,ft00,0t)0 to £2,000,000 pel amuim. The j.uldio dcld 
amounted in to X18,0tMkO0ik 'J’vvo loans of 

£2,000,000 each— one issued at fiSi ami llie oilier at — 
were taken in I.ondoji in 1824 and 182.», but. no interest 
Was paid on eitlier from I82(i to 1878. lii the latter year 
an agre(>nitiiit was signed iM-twecn the g<iverninent and tin* 
bondholders, nnder wliieli the lutt(*r consente<i to receiu* 
new bonds of the value of X'ill 12.'^. and XdO lOs., bearing 
/) per cent, interest ])er annum, Midi a sinking fund 
attuebed. I3y the teniis of the ngrectneiil the Greek 
government has to set aside Xt>0,000 annually for interest, 
and £15,000 for the redemption of the new bonds. A 
loan of £2,350,000 wns contracted in lKt;2 upon the | 
elevation of King George to llio tiirone. I'pon this loan 
llio dividemls have been regularly ]mid, hut only fiom re¬ 
served funds of the loan itself in the iirst instanct', and 
since then fwim lh« treasuries of the guaranteeing poweis 

England, Kranec, and Russia. 

Army and ATar//.—-The army, till ri'ccntly, was raised 
by conscription, but In 1870 a law ivus )>asscd introducing 
universal liability to aims, after the model of Germany. 
The la>v, whicli came into operation in 1880, provides that 
all able-bodied males aged twenty-one and upwards shall be 
compelled to serve, and that n<i suhstUnlc shall bn allowed. 
The nominal strength of the army is 24,000 men. The 
navy consists of fourteen vessels. It is manned principally by 
consciiption from the inhnbilants on the coast, hut lolun- 
teering is greatly encouraged by the government. 

Religion and J'.ib'ratUm. —Tiw eceleshiatjeal govern¬ 
ment of the Greek Chureh is nominally subject to tlie 
rutriarcii of ConKtantiiiopIe, but the real authority is exer¬ 
cised by four archbishops and bishops, who meet in annual 
synod, presided over by the metropolitan of Alliens. The 
cbnrcli poBsesses vast property in many parts of the king¬ 
dom, particularly in the MoreiL Tlicre is universal tolei- 
ation for all creeds, but more than nine-tenths of the 
population belong to the established climch, wiiich ae- 
KBOwledges iho king as its temporal head. S <‘0 Gkkick 
C iivacu. 

Witliin the last generation education has made great 
progress; and as every kind of instruetion—from that 
given in the humblest school to the university—is free to 
oil, on unusual number of Greeks press into tlie learned 
professions, and a large educational machinery is required 
to supply the demand for knowledge. There are about 
400 communal or elementary scbools, and 200 Hellenic 


&C., ai'C taught. There are also a military school, a 
polytechnic for trades and professions, a training school 
hir schooimasterR and sclioolmistresses, on agricultural 
school, and a university at Athens, uhich Imn four facul¬ 
ties—theology, ])hilosophy, law, and medicine. All the 
educational institutions arc well attended; but the univer¬ 
sally gratuitous system of education has its drawback in 
tbo fact that thousands of men who, under other circum- 
I stances, would take tln'ir places in the ranks of pi‘<>dacUve 
' industry, think thems(*]vc.s fitted fur some more intellectual 
, ealling. Kverv ileputy in the representative chamber is 
besieged by a host, of upplicniits for even the least reiJiUii- 
: erathc public posts, while the manual labour market lias 
, to bo largely supplied from Crete and elsewhere. There 
' is a most ])ainful dearth of practical men in surveying, 
i farming, roud-mnking, and bridge-building, but a plethora 
[ of lawyt'i s, wi itei s, clrrk'<, & e., >\ ho in the absence of regu- 
I lar occupation become agitators and coflee-houso politicians. 

! J/an/t/heturt'st, Trade., and Commerce .—The raanufuc- 
I turcs nre few and unimportant. Colton and woollen stuHV, 

I and some minor articli's, are made hy the peasants fur 
! domestic use. Sliipiaiildiiig is carried on at most of 
j liie scajiorts; and silks, gauze stufVs, cuth'ry, hardware. 

I (*artli(‘nuaie, Icallier, saddlery, aio made in small 
I (|iiantitie.s in some of the jirineipul towns and islands, 

] The (iiceks display great skill in embroidering in silk, 

I g(dd, and siJicr, nUo in cutting iiiarblo and sculpture; and 
' tile modern iiihahitanls nre not brhlnd their ancestors In 
I tJie ait of dyeing in hiight colours. Most of the skilled 
[ artisans .‘ire, how'cv'er, imported fiom abroad. 

The ext(*nsive line of coast, and the nmneruuK islands, 
supply Greece with a iimltitmlo of good sailors. Thu 
commerce and navigatiini of tlic country arc chiefly centred 
; in the p(«rts of Athens (tlio I'iro'us), I’atras, Nnuplia, Myra, 
Kulamata, Kavnrino, Missoloiighi, and Yostizzo. The 
exports t<> iind imports from foreign eountricB amount 
Itigether to ialh<*r more than £0,500,000 per annum, the 
imports nnionnting to about £1,000,000 aud the f*xports 
to £2,500,t»00. Tlie hitler consist chiefly of cuiTants, lead, 
oil, tohaoco, vulonia, tigs, sponge, emery, &c., and latterly 
a new and important trade was opened out tlirough llic 
(lerimnd for reloponnesian cuiTuiitB in Marseilles, where 
they nic in»w largely nse«l In (he innnufacturu of wines. 
Tin* imports are cliieiiy cotton goods, Iiidcs, wouIlenB, iron, 
coirec, coal, gun]i()wd(*r, copper, sugar, &c. The principal 
trade is with England. Tiic total value of the exports from 
Greece to the United Kingdom in 1883 was £1,037,724; 
of (he imports of Rritish and Irish produce, £1,294,UU6. 
The Greeks have adopted the decimal coinage of France, 
Italy, &.C. The Greek drackmoy formerly worth 8jrf. only. 
Is now the exact equivalent of the Frencli franc, and one 
passes cuiTeiit for the other if need bo. 

GRSIEK AKCHXTKCTURE. In the article An- 
ciiiTncriJUR it was said that, like all the rest of our flno 
arts, our ar(*hitecturc comes to us from the Greeks; partly 
directly ns the classic architecture, and poi'tly modified and 
eliangod in the Gotiikj AinuiiThCTtiRE. The latter is 
elsewhere treated. Here wo consider classic architecture 
ill its origin—tliat is, the pure and nohlo Greek form. 
From the Greek the Roman and Italian ordcre are derived, 
nml, 80 inodilied, it prevails more or less throughout tin? 
wliolo of Europe at the present day. It is ncccBBory to 
explain that wliat is termed an order consists of two prin¬ 
cipal divisions, the column and the entablature —that is, 
(he upright support and the horizontal inaBB Rupported by 
it; the column being again divided into 5f7se, and 

capital (except in Iho Doric order, where the shaft rests 
iniincdiatcly upon the flooring); the entablature also into 
three parts— architrave,, or cplstyliiiint frieze^ and cor¬ 
nice, These together constUulo an order, which is further 
distinguished ns belonging either to the Doric, or Ionic, or 
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the CorInthiaD style, according to certain jicncral propor¬ 
tions and clmractcristic enibeUishmciits. Thes« terms and 
otiiers, toother with the current theory of the ovipiii of 
tlie whole system, are duly treated of and illustrutcMl in the 
article Architecture and its accomi)aiiyiii}* Plate. 'I'he scale 
fur the proportiona-^tlmt is, not the actual but tJie relative 
dimensions of the diirercnt parts ctmijmred with cacii other 
—is taken from the lower diaineler (•£ tho shaft of the 
column, which is divided into two modules or sixty iniimtes. 
Modern systeniulieors have attempted to fix certain invari¬ 
able proportions for each order; and S(jnie have iiuiintaiued | 
that by tliem, quite ns much as by poculiuiitius of detail 
and embellishment, the ehaructei of an order is determined. 
In regard to proportions, however, even greater discrepancy 
is found between dilFerent examples of tJiu same order 
tlmn l>etween two distinct orders. Wo mnsL thereftne 
attend to certain indiciol features and marks by w'hieh the 
]iarticular order may be immediutely reeugnizeil: thus the 
absence of base or mouldings nt tho bottom of the eulunin, 
the plain capital—cunipoRcd of merely an echinus (a large 
and elegant ovolo) and nn aliacus—and a triglyphed file.e, 
enable us to pronounce at once tliat tho order is the Doiic. 
In like manner the voluted capital, or tho bdlnged om*, us 
distinctly denotes that it is Ionic in the one ease and (lor- 
inthian in tliontlier. In n*gard to the two last-mentioned 
tlie principal distinction between them is eonfmed to the 
capital, there being no detrrminate dithaciiee helwi^m the 
shafts of tho one or tlic other, or in tho eiitublutuics, if wo 
except tlie modillions peculiar to the (lorinlhiun. Were 
we to see only the sliaft of the column, w’e should he able 
to decide from that alone whether it were Dmic or not, 
the dutings peculiar to tliat orilerhidng hi(jud and 
shallow, and forming sharp lidges or arris(‘s <01 


ex])res8ion of nil the i-est, tho channels being wide atnl 
shallow', and separated from each other by mere ridges on 
the surface; both of wliicU circumstances contiAbato to 
tliat breadth and simplicity wliich peivade the other parts. 
No less appropriate and well Imagined is the capital, which 
consists of little more than an echinus and deep square 
abacus above it, the former expanding itself out from tho 
neck, or upper ]>ai't of tlie eolumn, until its diameter 
becomes equal to that of tho foot of the column; in reality 
it is something giH'Uler, but nut more so tbuii is requisite to 
counteract the apparent ilimiimtion caused hy the gr<*ater 
distance from the eye. The architrave is plain and deep, 
well proportioned both as to the w’cight which it has to 
hear and to tlie column below, its average height being 
equal to the upper di.imoter or narrowest poit of the column. 
Tlio width of its ifq///7, or under side, is about a medium 
between the two exlieine di.imctcrs, so that it overhangs 
tlie Ujiper p.ut of the shaft; }ut it Is not so broad as tlio 
aliacus of tlie capital, winch by opposing u greater surface 
to it appears hc*lter calculated t«» support its pn«#sure. 
In tho Grecian Dorhr the frieze is generally of the same 
dimcn'>iuns as the aiehitrave, very rarely deeper, in somo 
evttinples not so deep. Tins nn*t«p«‘S spaces bistween the 
triglyphs (_whieh wi-ie 01 iginally intended to repre-seut tho 
oxlreniitics of tlie bi-ains lesting upon tho architrave and 
forming the inm>r roof or ceiling) are hijuaro, or nearly so. 
They aie, in fact, so many small panels, and were generally 
tilled with sculpture in bas-reliei. Ihmuatli cacli triglyph 
is a seiies of small guttm attached to a fillet, just under 
the. iriouhling of the urclutrave, to wdileh division of tiio 
eulablatuic they may be said to buloUj although evldoutlr 


tin* circumference of tlic shafts; whereas in the - 

other two tliey are iiaiTower and deeper, rounded p—;- 

nt their extremities, and divided fumi each oIIht ^ 
by fillets or spaces left between the eliunnels on ' 
the siirfaco of the shaft, in like manner weje | _ 1 

we to sec the fragment of an areliilrave, we O O O 
could pronuimce with tolctablu certainty whether 
it wus Doric or not; although in the latter 

rase uui quite s(* clearly whether it w’as loiue, ^ ^ _ 

or Corinthian. The Doric architrave consists of ^ 

n single plaiu face surmounted by a broad lillet, 
here termed the tatun^ to which another fillet 
with small ffuUat or drops is attached beneath 
each triglyph; but tho architraves of tho other two 
orders aro divided into (gonorally) three faces slightly 
jaojecting ono above the other, and crowmed hy curved 
mouldings, which are Hometimes plain, but mme fvo- 
qucutly eiiriclied. The frieze is not cut up by triglyphs 
like the Doric, but extends in nn unbroken surface, <ifteu 
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bearing a long bas-i-elief. By attending to these few simple, 
and obvious distinctions no one can feel any diiliculty in 
ascertaining the particular order to wliicli a building belongs. 
Tlie earliest examples of the Doric—as, for instance, 
that of the tcmplo at Corinth—arc marked hy a massive¬ 
ness of proportions upprouching to heaviness, if not to 
rudeness. So also tho early Doric (Greek) temple at 
rscstum in Italy. 

In atteutivoly examining the Doric, specimens of which 
are engraved in Plates 1. and II. and in Tlatc AuciiiTr.r;- 
TUttK (Temple of Theseus), we can hardly fail to note 
whut ^mirable taste and study of eflcct it exhibits 
tliroughoot, and how every part is made to conduce to the 
ebaraoter of the whole. The columns are of Rhort proper- 
tiouB, the entablature deep; the culnmns Imve no buses, 
which, owing to the narrowness of tho intercolumns, W’ould 
have proved highly inconvouiout. The fluting, while it 
diniiolshea the heaviness, produces great variety of light 
and shade in every direction; and the mode of fluting 
peculiar to this order is udmirabiy in unison with the 


Mutulos of the Doric Order, seen from beneath. 

a continuation of the ornaments on the frieze, they con¬ 
tribute to architectonic expression and effect, inasmuch as 
they break the monotony of line, and, by extending some 
ornament to the architrave, bring it into harmony with the 
fiiczc. The space between one triglypb and another being 
regulated by Iielght of the frieze, since each metope 
forms a square, this circumstance also regulates the inters 
columuiation^ or distances at which the columns are placed. 

Like every other part of tho order, tho Grecian Doric 
cornice is composed of few and bold parts; it consists of 
little more than a corona (the prujccting and principal 
member in every corni»:e), linisbed above by one or two 
simple mouldings, and having utlaijicd to its seflit a series 
of shulluw plates or tablets studded with guttm. Theso 
are termed muluJea^ and are the peculiar distinctive marks 
of the Doric cornice, in like manner os deutiU are of tho 
Ionic and modilfioM of tlie Corinthian. All this is shown 
in tho annexed ilguro (tig. 1) of tlis coruico viewed from 
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4m}1ow a horizontal section boinj; taken throngh the frieze. It 
•exhibits the section of the triglyphs, as n'ell as the aiTange- 
inent of^ihe mutulcs in the cornice, with their drops. 

The sloping or rakiuy cornices of the pediment resemble 
Ihe horizontal one, except that there the nuitules arc 
oTnitted (Roman or Italian Doric, retains the mutules). In 
order, however, to give increased di'pth ai»d importance 
to the pediment, as the finish of the whole stinicture, its 
cornices have an additional member, termed hy some the 
epiliUiedaSy consisting of mi orolo or convex moulding, or 
a cyma; Bometimess deeper, sometimes shallower. This 
epitithedos was contimied a lUtle w’ay at th(‘ angles, wlieve 
it usnally terminated against a block, carved wilh n lion's 
Iiead or some otlicr ornament. The face of tho pediment 
itself, tenned the tympauumy was almost always filled with 
sculjitnrc. 

As tlic mouldings have been alluded to a brief sketch of 
them i.s now necessary. And, inf he* first jdar.e, mouldings may 
be defined to be prismatic or annular solids, formed by 
plane and curved surfaces, which arc emjdovcd .as orna¬ 
ments, and arc considered as forming constituent parts of 
an order. If we conceive a straiglit moulding to be cut 
through at right angles to its lengtli, the section thus 

Fig. 2. rig- 3. 



Doric Fillet Torus. 

formed is termed its profile, and exhibits exactly its cliar- 
nctcristic outline, from whit'h its name is derived. Annu¬ 
lar mouldings, again, or such as are formed upon u round 
surface, as the surface of a column, must he cut ]»y a piano 
])assing tlirough the ccntio line or axis of the column, In 
order to exliibit their chaiacleristic sections or pioliJes, 

A prevailing gracefulness of outline charaeterizes the 
■mouldings of the Grecian order, whieli at onee distinguishes 
them from the more unpretending and simpler mouldings 
of the Roman. The Roman mouldings are ustmliv com- 
posed of circular arcs. 'Xlie far more beautiful Grcciun 
mouldings exhibit every variety of conic section, elliptical, 
purubulical, and h> perholical, the circle being only enjploj'cd 
in small caveltos and mouldings of contra^ flexure. 

Tho regular mouldings are eight in number, and .are 
thus named Tin Fillet or Rand, tho Torus, tlie Astr.a- 
gal or Dead, the Ovolo, the Cavetto, the Cyma recta, tho 
(Xyma reversa or Talon, and the Scotia. In the following 
descriptions the extreme poiiit.s of the curves arc always 
■jiHsumcd to be given. 

The Fillet, rt, fig. 2, is the smallest rectangular nuanber 
in any composition of inoulditigs. M'hcn it stands upon 
a flat surface its projection from tiie surface is generally 
made equal to its height. In general it is ejn))loycd to 
separate other members, ns the urcliitrnvc from the filczo 
ill Doric. 

The Torus and Astsagal, shaped like ropes, which per¬ 
haps indicates their origin, aic intended to bind and 
strengthen tho parts to which tlicy are applied. In form 
the torus is a semicircle which projects from a vertical 
diameter. Thus, in fig. 3, lei a h i>c the vertical diameter, 
from whicli the torus projects; bisect a b at the point c; 


from c as a centre describe the semicircle a dh; this will 
be tho profile of tho torus, which, it will bo noticed, is 
surmounted by a fillet, 6 e. The astragal is described !u 
tho siunc way os the toms, the only distinction between 
them being that, when employed in tho same ordem, the 
astragal is smaller than ihe 101*08. Tho torus is generally 
employed in the bases of columns; the astragal, both in 
bases and capitals. 

The Ovolo is a member strong at the extremity, and 
obviously intended for support; it is usnally employed 
above tin; eye as a sup})ortcr to the essential members of 
tho cuiupoNition. Tho Roman ovolo consists of a quadrant 
or A less portion of a circle, and is described ok in tho cuts, 

Fig. 4. Fig. 6. 
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Roman Ovolo. 


tlie height and projection being given. In fig. 4 ,1 is the 
centre, b c lieing equal to b o; in fig. 5, d is the centre, d c 
being equal to d a. 

Tliu beautiful elliptic Gre<*k ovolo, unlike the Roman 
ovolo, eunnot Im described by means ot circular arcs; it 
inu.st bo described by finding a number of points in it. 
For this purpose draw the tangent a c from the lower 
extremity, a indicating the inclination of the curve at 
that point; draw also the vertical Hue db c tlirough the 
extreme point, b, or projection of the curve. Draw b e 
parallfl to c a, ami a ef parallel toe b; make eyequal to 
<t e\ divMe tin* lines e b and b c into the same convenient 
number of equal jmrts; draw straight lines from the point 
a to the points of division in b c, and similarly draw straight 
lines from the pointy*, through the points of division in b e, 
meeting successively the lines drawn from a to be; tho 
points of interBcction of the pairs of lines thus drawn will 
be as many points in the contour of the moulding, and a 

/ i^. C. 



Greek Ovolo (Elliptic). 


cun'c traced so as to embrace these points will be tho 
greater pmt of the contour. Tlic curve drawn in this 
manner is a portion of an ellipse, somewhat greater than 
a fourth of Iho whole circumference. The recess of tho 
moulding, b g ff, at its projecting point is denominated a 
quirk. Fig. 6 is, fioni its gieat projection relatively to 
its height, ada])tcd fur capitals of Doric columns. With 
less projection it would bo suitable for entablatures. 

To describe the hyperbolic ovolo (fig. 7), as employed in 
Doric capitals—Having given the projection 6 of the curve 
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And the lower extremity a» draw the line a c, a tanj^nt to 
the lower end of the curves and 6 c vertically thro\igh the 
point 6 ; draw a g vertically from and b e and c d peqjcn- 


I 


Fig. 7. 


y>. 


' 


\ » ' "'v 



Greek Ovolo (Ilypcrholir). 


<li»;tilar to ag \set off e^equal to a tf, and eg equal to « c; join 
b f^ and divide bf and b c into the Kuiiie cuiivcnicnt mim- 
her of equal parts; draw straight lines frotii a to the 
points of division in b r, and also straight lines fioin g 
rhroogh the points inyi; the successivo intersections of 
tliese lineS} ns in the foregoing case, arc the positions of ns 


is succeeded by four fillets, shown in section on n large 
scale, and rounded away on the under sides into tlio funda¬ 
mental line n o. 0 

The Cavetto (figs. 8 and fi). which is the reverse of tlie 
ovolo, both in regard to form and to the weakness of the 
extreme parts, is well adapted for 
]>ur|»oses of shelter for tin* other *8* ®* 

inciiibers. It is always employed 
ns A finishing, nud is hero applied 
wliere strength is required. It is 
never used in buses or capitals, 
but frequently in entablatures; 
thus in the llomun Doric order 
it forms the cmwuing ineinlicr 
of the cornice, and is evidently 
cmph*Yed to overhung and shield 
the under members. The cuvetto 
is described in the same way as 
till} Roinun ovolo — bv arcs of 
circles, wbirli may be either full Itonian Csvctto. 
quadrants or of less extent. 'Fhe 

Greek euvetlo (fig. 11) is somewhat elliptical, and may bo 
descrilied l»y a combination of two circular arcs; thus, 
let a b l>i} tbn projection of the moulding, and a c the 
vertical line; from tlic point a draw b d vertically 
from A, •uni make it equal to h e, which is two- 
thirds of ff; from Ibo centre d describo the arc 
b i ; draw i n perpendicular to e. </, make » o equal 
to n i, draw o p perpendicular to a c, and meeting 
e d jimdnccd in />, and from the centre p tlius 
found describe the arc i o. 'I’iie contour b i o c will repre- 
siait the Gret'k cavetto. 

Tl»e Cyma or Ogee is the ti*rni ajiplicd to a moulding 
of which the section is compounded of a concave and con¬ 
vex surfaee. There are two speeics of cyimatium: tlio 
cyma recta (or simply the eyma) and the eyinii ruversa or 
talnii. Roman cymatium or cyma is nsnally composed 

of circular arcs, which may bo either equal to or less than 
a fourth of a circumference. Thus, in the accompany¬ 
ing figures, 10 and 11, the former of which represents tlio 
cvina recta and the latter the talon, u c and c b are arcs 
of circles. 

The Greek eyma recta differh little from the Roman, 
except in that its projection over tlie under fillet is less than 
that of tlie latter, and that its curvature is also less. It 
may be described similarly to the Koman cyma (fig. 10) by 
means of circular arcs, described with radii of gi'catcr 
limgth. 'I'lic nainre of the Greek cvmu reversa or talon is 
represented in fig. 12; the cun'atnre of the moulding is 
much more deeply marked tliaii that of the Roman talon, 
'riie coneavc ]M»rtioii a e Is deeply indented, nud the con- 


Plg. 0. 


Fic. 10. 


Fiji. II. 



many points in the contour. Tliis is the general fonn of vex portion b n c pi-ojords considerably, and is quirJred or 
the ovoloB in the capitals of the Grecian Doric. It will be turned inwards ut b. The fullow'ing is a simple mode of 
Been that the lower part towards ft is nearly straight, and constructing the moulding; join the points a the 
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exti'entiticH of th« nirvo; a h sit tho point c\ upon J 

b c, us a dinmotcr, di-sci'ib(5 tlio sMuicirchs c d />, and from 1 
a c d(js6ifibu tlic seinicircli? a v r; ilrsiw ))('rjH'ii(iiculiirs 
d o and c, fniin any miml)i'r of points in h c and c a, 
nicctinj; tin* c-ircumfei’ciMvs of llm hfinicirclos; from 
tlio humo draw a m’iu'n of liori/oiital lines, as 

represoutod in the figure, equal in to tlin eorre- 

ppondinj; perpondirulars, <> w equal lo o </, for exuin]>]e. 
The curve line, b n c a, traced tlir(Mi;;)j the extremities of 
the lines, will be the contour of tlie nmuldinfj. Tlio curve 
might b« rendered llatbT by u.sing sues oJf eireb's of a 
diiuncter greater llum a e (»r c h. 'I'lie eunfi, like the 
cavetto, is never ;ipplie<l wlii'ii strength is reijuired, ns it 
is weak in the extreme parts, tlamgli it is applieablo as ■ 
a means of shelter to crowning members. Tin; talon, on 
tin- contrary, strong towartls its e.xlreinlty, is, like tlju 
ovulo, well adapted for sapj^oitliig Weight. 

I'be Scotia, tig. 13, like tin' iilltd, is employed in bast'S 
to .separate, eontrasl, and iiieu-ase tlic eflect of other 
mouldings, and eouveys a grjieelul turn to tlu‘ prodle. To 
describe the seotia, llie extn-iniiies a and b of llic mould¬ 
ing being given: join a h, ilcseribi- upon it the seinicireh? 
a d b; from Iheceiiliec dr.iw a sejies of lines peipeii- 
dieularly from a A, ineeling the circumference a d h; draw 


In the Tonic order, specimens of wliieh are shown on 
rintcB I., 111., &. IV., the colutnu differs widely from that 
of the Doric, not only in the fonn of its capital and in 
li.'iving a base, hut in Die contour of its shaft and the mode 
of fluting, it being more slender and not tapering so sud¬ 
denly. 'I'lie base is generally that termed tlie Attic base, 
cuni])()sed of two toil or convex rings, with a coneavu 
moulding, tho sro/m, between lliem; for as the Doric 
chnnicter demands jilanc surfaces and lines, so docs tho 
Ionic re(]uire curved inouldiiigH and contours, as hunnon- 
irJng with the curved foims of tlie volutes of the capitals. 
To prevent tlie harslim^ss whicli would result if the mould¬ 
ings forming the hai-c jutted out abruptly from tlie lower 
end of the simft, the latter is made to spread itself out 
immediately .above the hruse in a sweeping curve, ns in l*lato 
II. (Tenijde of Alhcnd Poli.'is), termed tho apnph^(/e. Thu 
luunlier of the flntiugs of the shaft is increased from twenty 
to twenty-four, besiiles which tliL-re arc spaces left betweiai 
them (tilli't.'i); bu* tin- mere arrises or sharp cdgo.s peculiar 
to the Doric or eailiest mode of Hilling would he utterly 
at variance with the rounded coutours of the base and 
capital. 

'I'he capital may be described generally as consisting of 
two face.s, about as i^ldt-, measured across the volutes, as 
tho base*—that is, a diameter and a half, 
which breadth is divided into three equal 
”* jiarts, one being allowed for each volute, 
'riiese volutes are eumposed of spiral mould¬ 
ings, wliieh make several revolutions, and 
gradually beeomo narrower os they up- 
proncli uliat Is termed tho eye or cnUntua. 
'Ilie.se vulute.s have many fanciful theories 
to be propounded as to their origin. They 
Iiavc lii-en compared to the curls of women's 
hair liiusiied aside from the face, to tlio 
bulk of eeitaiii trees drying and curling iii 
the sun, to ci-rtuiu sea-shells, &c. Imme¬ 
diately beneath this part of the capital is a 
cnm*d convex moulding, to wliieh succeeds 
the echinus or uvolo (so called because invari¬ 
ably cut into the form of eggs) and lesser inouldiugs. Tho 
idea of itii Ionic capital Iherefuix- seems to have been timt of 
iiiti'odne.ing nu ornamental mass between tho echinus aud 
abacus of tlic cni Her shaped enpitul, aud rolling up its deep 
]>roj<*cling cxtremilh-s into volutes. The spiral construc¬ 
tion is shown in Plate III., fig, 7. Tho architrave is 
divided into three in-arly equal faces, projecting very slightly 
one over the other, and crowned by a cyma recta mould¬ 
ing, carved or plain, as the rest happens to be inure or less 
uuriclied. 'rherc being no particular members appropriated 
to the frieze, as in tho Doric order, unless enridied witli 
sculpture, it is a mere plain surface; but although gener¬ 
ally HO decorated, and usually in bas-relief by tho Greeks, 
there i.s hardly an instance id it among ourselves in modern 
imitative work. 

The cornice in Athenian examples is exceedingly simple, 
consisting only of two mouldings beneath the corona, tho 
uppermost being within the hollowed soilitof that member; 
nor do dentils, which are generally reckoned the distinguish¬ 
ing marks of the Ionic cornice, appear to have been used, 
except by tho Asiatic Greeks. The best way of explaining 
dentils is to consider them collectively to form a plain square 
band or fillet into which a series of cuts has been made, 
dividing it into separate blocks or teeth. Consequently, 
unless tho frieze is enriched with eculpturo, so as along 
with tho cornice to jirodiice a rich ornatncutal mass abovu 
the arcliitrave, not only is tho cornice apt to appear meagre, 
but the whole entablature to look cold and naked, even 
plainer llmii that of the Doric order, and to oiler anything 
but a plea.slng contrast to the elegant richness of the capi¬ 
tals below it. What has already been said in regard to the 
pediment will sullice fur this order Ukowise, there being no 




(irc<“k Scotia.' 

also a siTies of horizontal Ilno.s fi oin the s.arac p(*ints in a A, 
ns sliown in the figure, making these lines t-(jual to the 
corresponding linc.s in tlic scniiriu le, c c equal to c (/, for 
example; the extremities of tlu-M* lines will he as many 
points in tlic curve. If the rcces.s of tlic curve is reipiin-d 
to be less than e c, .as, for instance, i- w, tlien set oil’ c o 
equal to c Ti, and describe an arc a o b from the centre /, 
whicli will be found after one or two trials; jieiforming 
the same operation as in the otlier ra.se, wc lind tlie con¬ 
tour a n h* Other modes of deM-rihiiig .seolias also exist. 

Tlie proportions of tho difterenl members of the Doric 
order, ns practised by tlic GueLs, range witiiin consider¬ 
ably wide limits. The following ar<* tlic average propor¬ 
tions for the members of tho ouler. 'J'.aki^g tho diameter 
at tlie bottom of the shaft as the hlandard of nieaKurcment, 
the column is six diamcter.s in lieight. The diameter at 
tlic upper end of the shaft is tln<*e-fourths of a diameter; 
that is, the shaft diiiiini^lu-s onc-fourlh of the diameter. 
The height of the c.apital is half a diameter; tliutof the 
echinus or uvolo, including the aiiimlct.s, and that of tho 
abacus, are each one quarter of iho upper diameter, tho 
aiiTiulcts together being one-fifth of one of the part.s. 
The horizontal dimension of the ahaeiis Is six times its 
height. The height of the eiiluiilaturc is onc-third of that 
of tlie column, or two diamctcr.s. Tlio hciglit of llio 
coniico being divided into fivo equal jmrts, tlic lowest is 
given to the fillet, the mutulc, and the drops; the next two 
to the corona, and the remaining two parts arc snhdivified 
and disposed of, as slioivii in the figure, IMate 1. The 
number of aiinulet.H iu the cajntal vary from three to five; 
and tho number of horizontu) grooves scpaiating the shaft 
from the capital vary from one to throe. 
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oilier difference Uian vliat is occasioned by tlio cornices 
themselves. 

The following may bo noted as the general proportions of 
the Ionic order. The colnmn is eight and u imU diameters in 
height; the diameter of the upper end of the shaft is five- 
ttixt hs of a diameter; the taper of tiie slmft is one-bixth. Tiio 
height of the base, including the plinth, is lialf u diutnvicr, 
tlie heiglits of the tori and the scotia are nearly equal; the 
upper fillet of the scotia projects ns iimo.h ns the upper 
torus. The projection of the lower torus beyond the lower 
radius of the shaft is one-fifth of a diameter. Tlie height 
of the capital is half a diameter, the heiglit of tlie volute 
is Mwen-twclftiis of a diameter; dividing the height of the 
volute into three equal parts, the top of the low er one 
reaches to the bottom of the ovolo, and the kccoikI division 
to the top of the festoon, on tlio axis of the voluinn. Tlie 
run'uture of the outer ejiirals springs immediately frointlic 
ovnlo with which the volute is crowned. 

Dividing the whole heiglit of tlie onler into tsvonty-ono 
parts, four of these go to the entalilatuiv, which is tlicre- 
^>re two diameters in height; the hvighl is equally dibtri- 
Imted between the architrave, the frieze, and the cornice; 
dividing the height of the arehitruvo into four parts, oiiu 
part is due to the mouldings of the ii]iper portion or capital; 
subdividing the capital into nine cqu/il parts, give one to 
the njipcr fillet, three to the eavetto. four to tlie ovolo, 
and one to the bead. Divide* tlie heiglit of the frieze into 
six equal parts, and give tlie upper pai't to the (tiloii, which 
forms the capital. Divide tlie c<iniice into tlirce equal 
parts; subdivide the ti])per and lower thirds, each into six 
parts; in the upper third, give one part to the upper fillet, 
four to the cyma root a, and one to the low’er fillet, and 
turn one down into the middle third, fur tin* ovolo under; 
dispose of the parts in Die lower tliiid a.s ajipears by the 
scale. 

The projection of the cornice over the cymalium of the 
fiiezo is equal to its height. The Creeks iicaer eniplftycd 
aiitOD or pilasters, except at an angle or tlio extremity of 
a wall; and instead of ahniiig at perfect biniiiarity, tliey 
purposely gave to such pilasters bases and ant:u-eups 
disbimllar from those of the uolumns; neither did tliey 
<Iimmibh them, but niado them of tlic b.ainc width above 
and below, which width was detenniiied by that of the 
bofiitof tlin architrave, and was thurefuro something h*.ss 
than the low'cr diameter of the colnmn, but greater than 
ihe upper diameter, binoo both in the Doiic and the Ionic 
tlio architrave overhangs the upper part of liie coluinii. 
Modern architects, if they use antai or pilasters, geiieially 
imitate the proportions of the column. 

In regard to iuttrcohmniatlon^ or the di>lanceH at 
%vliich columns arc placed from eacli other,and upon which 
no much of their eflect depends, it has alri'ady lieeii men- 
tion(*d that in the Doric order tliis is regulated by thu 
triglyphs, and muiiotriglyphic Intereoluinnmtion may he 
considered as the extreme of pycnostyle (thickly set style), 
as it will sometimes occasion the columns to tie less than 
a diameter and a half apart. The second mode is termed 
or two diameters a]mrt; the third evnfyle^ or two 
and a quarter. But the jn-eci.so spaces tlius laiil down do 
not seem to have been adhered to; and the Greeks, who 
seem never to have worked according to rigid fixed rules, 
.altlnmgh precise rules have been siiieo laid down from their 
works, seem to have allowed themsolveK any iiitvrmediutu 
intervid according to the taste of the arehitoct. 

Simple ns arc the plans of Grecian temples, there arc 
many terms required to e.\prcsB their varieties in regard to 
the application of columns, iK'sides those denoting the num¬ 
ber of columns in front—that Is, honenth the pediment. 
Thus, if there were columns only in front, tlie building 
was termed prostyle; if at each end, amphiprtfsfyh; if 
there were also colowtndett along the sides, it was bald to 
l)o/)erv^fsr<if, tlmt is, wdth wings (uisks) or colonnades 


quite round it. When there were two rows of columns, 
one behind the other, it was termed dipUraL Again, where 
a range of columns was placed between antae, fojyning the 
extremities of walls at right angles with such colonnade, 
and produced beyond the proper front to the level of the 
eolutnns, it was said to be in uutU» According to the 
number of columns in front, porticoes are said to be tvtrn- 
styh^ that is, witli four columns; hexaityU with six; 
odnsfyfe, with eight; decaufyk^ with ten; and cfwdeco- 
slyle, w'itli twelve, the greatest number that can very 
well be brought beneath a jiedimeiit; and even of these 
two last the examples nre cxcoeilingly rare. If instead of 
columns at llie angles tliere were nnta?, then the number 
of columns alone was reckoned as before, and would de¬ 
nominate what would be equivalent to a portico containing 
two or more; thus a difttylv. iu that is, two columns 

between two aiitie, would h(^ equal to a tutrastyle, as in 
both there would be three iiiterndumns; a tetTa$tyU in 
antin w'ould In* equal to a liexastyle, and eo on, 

Althongli the name Attii' w<*uld seem to show the con¬ 
trary, Grecian arehiteclure aflords no precedent for what 
Is termed an Attic order—that is, a series of dwarf pilasters 
crowned by u cornico and occurring .above tlie entablature; 
nod balustrades also are of modern invention. The cany 
thing of tho kind in ancient ex.aiiipU“5. and that of exceed¬ 
ingly rare occurrence, is a low' ami plain unbroken podium 
or parapet—that is, without pibtsters or other projections 
—above the eonii<*<* of a building. Tar from attempting to 
conceal the roofs of their temples, tlie Greeks not only 
fiiado them very coijspieuous in the outline of tlio peJi- 
meiiU, hut bestowed imieli di'eoiation on tlieni, orn.ami'nt- 
iiig the ridge'; and tiles, and placing a series of 
or enriched front lile.s. above tlie cornice along tlic sidcH 
of the building. INati* III. givis beautiful and ronect 
specimens of Grerian doors and windows, from the Temple 
of Athene Polia.s, forming tlie western portion of the Temple 
of Kreelitlieus, wliieli indeed are almost the bole extant 
type in Greeiaii areldtccture for sueli apertures. They are 
surrounded by a nuiuldcd areliitrave, and the jainiis incline 
tmvards each otlier, so that the aperture of the window is 
somewhat narrower at tlie top than at bottom. 

The doorways of Greeian temples were made lofty and 
Bjiae.iuii.s, not only for the sake of rendering thorn important 
arehiteetnral fealun-s, but also beeau‘>e the light was ad¬ 
mitted into the eella or interior fane, usually of small 
dimensions compared with the general structure, through 
the entranee. Almost the only iust.ince of windows in 
such btriictmes is that above ineiitioued ; and consequently 
tlie inleiior was iiiqu-rfeetly lighted, unless the temple itself 
w.as of the kind denoniiiiati>d liypiethral, that is, exposed 
to the fcky, the eenlre portion k-ing left unrwfed, with 
merely a covered colonnade or portico around it. Like tlio 
wimlows, Greci.an doorways were soinotimes narrower at 
top than .at bottom, and w'ere emhullibhed conformably to 
tin* eliaruelor 5f tie* building. 

Though the small struelnre at Alliens, called the Chor- 
agic Monunieiit of Ly.sicrati's, funiiNhes one of the most 
exquisitely designed examples of tlie Corinthian or foliaged- 
capital order that have liwu preserved to us, it is one 
of but very fi'w in.staiiees of the application of it by the 
Grei ks; others are the ea]»ilals of the small columns sup¬ 
posed to bo tliuse of the porcli of the Ttwer of tho Winds, 
and which have merely a biiiglo row of lc.avea at bottom 
(see Plates III. and IV.) t^nite recently, in 1884, fine 
examples, thoiigii still on a moderatu bealc, were dis- 
covcretl ot ICpidanrus. It k true tliat some magnificent 
edifices belonging to tliisonlo*, such ns the Temple of Zeus 
Olympins at Athens, were erected in Greece; but they 
belong to a later })erif»il, after tho order hud been exten¬ 
sively employed by tlio Homans, who, whether its originators 
or not, brought it to perfection as a distinct stylo. That 
the Komuns, with wlioso taste for magnificence this fiorid 
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Bpedos of capital well accorded, Buccceded in ostablifihinp; 
a style comprehending many varieties of it, expressive of 
diflercnt ^egreos of character up to the most luxuriant 
richness, is evident from the cxaiuplcH they have left, almost 
every one of which is distinguished by some peculiarity, 
although they all agree in certain leading points. The 
average height of the column is ten diiuncters, yet the 
('a]>ital8 and buses being pruportionably deeper, the shaft 
itself is not much more than eight diameters. The capital 
is composed of two rows of leaves (generally those termed 
neantbus), thoso of the upper rtjws springiug up from be¬ 
tween the lower ones. Tliere are eight leaves in each row, 
so ananged that one of the upper ones accords with tho 
c(‘ntro of each side of tlio abacus; and from tho sides of 
the centre leaf spring out other leaves, whence emerge tho 
helicen or spirals, phic<‘d diugonally to support the extremi¬ 
ties of the ahaeus, besides lesser 8]»irttlH wliich meet and 
sQTnctimes intertwine each other above each middle leaf. 
'I’he abacus itself, which is peculiar to this older, may 1 k5 
described as square in its general jilan, but liaving its sides 
ijiade somewhat concave, so us to curve out towards tiic 
angles, yet not overhang the body of the <'.apital. Tims 
not only is extent given without heaviness, but a most 
pleasing contrast is produced between tlic eouvi-x surface 
tif the column and the concave sides of the abacus. 

The Corinthian entablature difl'ers little from tliat of tho 
Ionic, excc])t in the cenilce being m.ade richer and deiqu'r, 
and the number of its members increased, in order to hur- 
moni 2 e with the deeper capital of the columns. Oimj of 
the features peculiar to it is the seiie.s of iimdillions of* 
Muail brackets 8Up]>urting the euron.a, bcsidch wbicb there 
are frequently dentils .also; somotinais again bolli arc 
omitted, altJiungh there is much ornament in otlicr resj>cr.tB. 
Indeed the examples of this order vary much, nut in their 
cornices alone, hut in iiumerou.s otlier jiarticul.ars. 

Tho Ruinuii Doric and Ionic, of which tiicre are hut few 
examples extant, are both so decidedly iiifeiior to their 
Grecian originals that they in.-iy well be termed di-prava- 
tions of them. They have, however, been adopted by tins 
Italians. It is unfortunate that the Romaiih, instead of 
developing their own magniriecnt round-arched construc¬ 
tion, persisted in copying tho Greeks, and copying them 
too often badly. See Roman Auciiitjccxl'kic. 

The general plan of a Greek temple wa.s sim]>licity itself. 
Tho inner worship, chiefly of the piicsts, was suflicieiitly 
provided fur in the jimbably rather dark oblong wlla and 
Ireusury; but tlio outer worship, that of tlie people, it was 
the main object of the builder to arrange for. Conse¬ 
quently the temple was juImmI on a magnificent structure 
<»f steps called .a Bt)lubate; it stood on a spacious platform 
at the top of this imposing approaeli. Its walls, often in 
themselves bare and windowless (the door itself frequently 
unimportant, nvehilecturally speaking}, were siiiToundcd at 
a little distance by splendid ctolnmns, beneath wliich shade 
could be found, or a procession could wiiTd in and out. 
No arraiigciru-nt of ecpuil cllect for processional worship as 
seen from without has ever been iiivi*nted. But it would 
be a mistake to think that the Greeks, lovers of variety us 
they were, tied themselves rigidly down to this rectangular 
eoiistructluii as wo see it in the Vu'stum tcmjdes or the 
Ibirthcnon. lu their lighter buildings tbeir ebunning play 
of fancy comc.s out. In Plates III. IV. wo give details of 
tho heantifolly voided Temple of Erechtheus at Athens, to 
which tho shrine of Athene Polius and the Temple of JNni- 
drosoft are attached in a beautifully irregular mamier. The 
Tcmplo of tho Winds (ns it is sometimes cnllod, from tlio 
subject of tho bas-reliefs on the frieze), tho octagonal tower 
of Audronicus Cyrrhestes, is also shown in plan on Pluto 
IV ns well as hi elevation, and tho dct.'iils of Its exquisite 
colnmus are given iu Plate HI. Tho small choragic monu¬ 
ment of Eysicrutes, which is as admired as it Is familiar, 
is another illustration which the Plates afford of the over¬ 


various inventions of Greek taste. A speoimen of their 
occasional over-elaboration of details is shown in an ontoi- 
capital from Elousis. The Greek theatres, scooped out of 
a hillside in a great scmidrcnlar sweep, the proscenium or 
stage stretching across the chord of the arc, were another 
ami very charming form of Greek arcliitecture. The plan 
of one of them is given in Plate V., and in Greek Drama 
tlie coiisidciution of (ho way in which the ancients per¬ 
formed their plays will be given. The Romans with their 
greater engineering skill usually bad a velarium or awming; 
tho hules for tlie awning posts may still be seen in the 
gi'cat chord of the arc forming the outer lofty wall of tho 
theatre, in such structures as that at Orange in France^ &c. 
The Greek theatres were always open to tlie sky. 

Tho architectm c of Greek private houses has been largely 
preserved to us at Pompeii, which, like all that part of 
Italy, was far move Greek than Roman. (All South Italy 
was a large Greek culutiy or assemblage of colonics, and 
was called indeed Mn^na Orttcia.') Next the street on 
open space was left with eitlier porticoes on eacli side of 
it, or if the owner were economical, shops; this was the 
thuroreimi (the Roman vestibule)^ and gave outrance lo 
tlie interior courtyard of tho house, which the Romans 
made into a room and called ntrium. The Pompeiian 
}iou.ses have this cunslrnction. Rut iu the more ancient 
Greek construction this interior pfrisU/lion remained as 
an unroofed court, the family altar to Zeus in Its midst, 
and surrounded by culonimdeB, beneath which were rooms 
for domestic purposes, ns eating-rooms, bed-rooms, ser¬ 
vants* oflices, &C. On the opposite side of tlie peristylioii 
lay tho prfhstns^ the chief room of a Greek house, open to 
the whole width of tlx* perlstyliori. The “heai-th,** where 
burnt the sacred fn*e of Hestia (the Latin Vesta), wo might 
almost call the roofed-in end of the great courtyard. On 
one side of tho prostas lay the ikalamw^ or bedchainlx'r 
of the. master of tiic house, and on the other the amphi-^ 
ihalamuH^ for his daughter.s. Those opened on the further 
bide, not into the peristylioii, and were in a line with 
the ehaniiiers wliich, as said above, lined the peristylion 
itself. Reyond the thalamus, prostas, and ainphitliainmus, 
which together cut iie.ross the house, lay the f/unalkonitlK^ 
or women's rooms, the peculiar domain of the mistress of 
tho house, entered by a door at tho back of tho prostas. 
Here she and her maids sat at their wheels or looms, or 
]»licd their other iiecess.ai* 3 'work, i'erhaps beyond all lay 
a garden. 

Larger houses had an inner court, perhaps as largo, per¬ 
haps larger than the peristylion, and the rhambers of the 
giumikonitiK lay all round it. TInough the door of tlie 
]n’usta8 one entered in this case into tho inner conrt instead 
of into the workrooms. Here and there probably a tall 
room was cut in half by a floor, and access given by a ladder, 
as wo SCO at Pompeii; but it is fairly correct to say that 
Greek liunscs W'crc all on one floor. 

In fact one great e.lmracterislic of Greek architecture is 
its horizoniality. Herein it dill'crs essentially from Gothic 
architecture, whose essence Is vcrticaUty, The one style 
gives a eaJtn beauty and solcrnn grandeur, the other soars 
aloft ill a very passion of fretted pinnacle, lofty abaft, apirc, 
or hell tower, stimulating the upward thought and outlook. 

As to tho construction at all events of tho public build¬ 
ings the large and accessible quarries of marble supplied 
tlie Greeks with a splendid material, and their magnificent 
attainments in geometry enabled them to lay as true a 
line or right angle as we ourselves can. Rut they went 
further, and counteracted certain well-known optical delu¬ 
sions by certain subtle devintioua from cxactneas of lino 
wliich astonish us even now. Thus since a tall true 
t'ylindor lookH hollow, Greek columns swell with a gentle 
Entasis ; since a long true horizontal lino will seem to sag 
in tho middle, tho cntablaluro of the Parthenon and other 
long buildings is made gently round, &c. In fact tho more 
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Ti'e study these grand works of art the more subtle devices ' 
do we discover. 

One matter is still an ansolvcd puzzle. How were these 
huilfRngs lit? The difficulty arises from all the Greek 
roofs having perished and no detailed description having 
been yet fonn^ Some few doubtless, liko the Pantheon at 
Rome, by a simple opening in the roof. Rut where (as in 
most cases) a very precious statue was preserved there, this 
cannot have been the method employed, for rain and snow, 
during the violent storms not unfrcqiicnt in Greece, would 
certainly wet all parts of the cellu and beat upon the statue 
itself—a VC37 serions matter in the case of one made of 
gold gnd ivory. That tliis couhl have been allowed is ex¬ 
tremely improbable, especially os Pausauias (book v., clmp. 
xi.) is careful to describe the various methods by which the 
ivory was preserved by a careful attcnliun to the exact 
amount of moisture it required. Thus, at Oiym]tia, tlin 
great statue of Zens by Phidias was rubbed with oil on 
account of the damp nature of the surrouiiding soil; while 
nt Athens the similar statue of Athene, in the dry air of 
tlio Acropolis, was cleaned with water to ke(‘p the ivory in 
good state. Such refinements as these would surely Lave 
been idle had tlie statues hc<‘n exposed to the b<'at of r.'iin. 
A second objection is the inartistic cflict supposed to bn 
produced by the sunlight striking down from above, and 
the Greeks studied artistic effects uIkjvo everything. A 
third is that it leaves unaccounted for the row.s of interior 
columns. Tlio best and fullest consideration of this knotty 
point is given by the eminent urchitenturnl antiquary Jamn.s 
Eergusson, who ndvuentes a sort of clerestory theory (‘‘The 
Purtlienon,” I.ondon, 188.‘l). Whether his tlieory is acccpteii 
or not his treatment of the subject K most valuable, full, 
accurate, and highly interesting. 

Greek arclutuctiu*o nutunilly falls into three periods. 
The Jint period (ij.cj. 000--470) lemln's fi*om lh« age t>f 
Solon to the Pei'sian War. Tho retnuins are all Dcu'ic in 
style, not very numerous, but all tnnssivo uml heavy, tin* 
cohimns very thick in proportion to their height, &c. The 
most numerous arc in Sicily, where there arc six tcmph*8 
nt Solinus, three at Agrigentum, one at Syracuse, and 
one at ^gesta, the lost very perfect. 'J’hcre ari! three at 
Pficstum near Naples, the largest one very fine, and better 
preserved than even the ParUicnon itself. There is only 
one remaining in Greece itself, the tenqdo at Curiiitli. 

The second period reaches from the Persian Wars to 
tho accession of Alexander the Great (n.c. 470-yiiK), and 
is the grand period. Tho Temide of Theseus at Athens 
and tJiat of Athene at A^Igina show n tinnsitiou from the 
earlier massive Doric to tho later elegant variety; W’hihi 
the famous Parthenon, destroyed hy tho Persians and 
icbullt under Pericles about 440 ii.c., hy Iktinus and 
Kallicrntcs, supoi*intcndcd by Phidias himself, entirely 
in the new Doric at its ^ine^t develoinncnt, proves to bo 
tho very flower of Greek avchitccture, the adiniratijui of 
Athens and the world. Tho sculittures of Phidias and 
his pupils enriched it. Its diinunsiuns nru *227 foot lotig 
by 101 feet broad. It remained almost intact till the 
Venetians bombarded it in 1087, when, as the Turks us<‘d 
it as a gunpowder store, it blew up. Sligbtly late is the 
Propyhea or entrance-porch to tho Acropolis of Mnesiclcs, 
also built under the rulo of Pericles. At Ephesus at this 
time rose tho famous Ionic temple of Artemis, only frag¬ 
ments of which unhappily remain. The Ionic style is 
found at Athens in tho temple on tho llissos, tho temple 
of Wingless Victory on the Acropolis (which tlio Ttnks 
turned into a bastion, and whicli was skilfully restored in 
3638), and best of all In tho elegant group of temples 
built shortly after the death of Pericles, culled tlie Krech- 
theion (see Plates). 

The third period is the period of elaboration and inci¬ 
pient decay. It begins with tlio Gorinthiau style, as in the 
Temple of Athene at Tegca, hnilt by Scupns U50 n.c., tlic 


chorngic monument of Lysicrates (see Plate), built at Athena 
830 n.c., the inuusoicum at Hulicarimssus, the temple of 
Apollo at Miletus, &c., but soon degenorutes into profuse- 
ornamentation, and loses its original simplicity and grandeur. 

GRSKK CHURCH. The Clreok or Eastern Church 
is that part of Cliristendom wliich separated from the 
Roman or Western Cliurch in the ninth century. Even 
previously to that cjmch there were several dissensions 
between the patrlarcbs of Constantinupio and the popes 
of Rome, who claimed a supremacy over all the churches 
of ChrisLcndom; but the decided breach between the two 
churches dates from tho year 8(52. The patriarch Photius 
reprouidicd tho Western Ciiurch witli the wanton addition 
of tho word ‘M'ilioqiie” (and the Son) to the words “I 
believe in the Holy Ghost, the Lord and Giver of life, wlio 
procccdcth from tho I’atln^r,” eontained in the Niceno 
Creed, and wliich lie doclured to ht* an auti-scriptural 
doctrine. >!»• reproached Iheiii alf»o with having introduced 
several innovations unknown to the primitive Cliristian 
church; as, for instance, the celibacy of priests, tho Latin 
practice of denying to priests the power of administering 
confirmation, and the fastings on Salnnlays; hut he par- 
tieuluily iuveiglied against tho assumption of tin* Roman, 
hisliops in consitlering themselves ns the head of all 
Christendom, and tn-ating the Greek patriarchs as sub- 
urdinute to them. Tlie final sejiuratiou, however, of tho 
JOastern from tlie Western Church did not lake place until 
1064, wlien the p.atriarch Michael Ccrul.ariua, in addition 
to tlie matters alleged hy Pliotiiis, attacked the Latins for 
using unleavened hri'ad nt the eoinnmuioii, and for tho 
l»roflignry of their clcrg}', &c., f<»r which lie was exeoin- 
niunicated by Pope Leo JX. Tlie attempts at uniting the 
two cliurch(‘s, wijich were made cirlicr bj’ the pope.?, in 
order to extend tlieir doiniiiioii over the East, cir by the 
emperors of Constantinople, wlio, being pressed by the 
Mohammcdniis, bought assistance from tho W’cbtcrii powers, 
generally failed through the priilo mid interested motives 
of the leadei s of both parti<*s. Tho last attempt nt uniting 
the two ehureln's was made by the Emperor John YII. 
Pulacologns, who, being dri\en to extremity by the Turks, 
camo to Italy, and at the Council of Elorence in 1438 
aeknuwlcdgi'd the supremacy of tlie jiojie. This union 
was, however, not aeeejited either hy tlie Greek clergy or 
by the people. Sinen that lime Pomc isolated bodies of 
Greek Cliribtiaiis bavu joined tlie Church of Rome, funning 
wliut they call the United Greek Cimrcli. They are found 
chiefly in Italy, Austrw, and Poland. Rut every attempt 
at a geiieial union with tlie Roman Catholic Clinrch, or 
even with Prolestaut eoumnniiuiis, has jirovcd a failure. 

The orthoiiox Greek Clmreh, like tho Roman Cutholie, 
acknowledges a douidu foundation of faith—the Bible and 
tradition, as recognized by the Greek fathers and by the 
first seven a'cuinenie. councils. fSec CoUNCit. OF Tin*: 
CiiriK'ii.] It foibids the patriarch and the synods to 
iiitrodneo any new* dogma, but considers a full belief in 
those already cstuhlislied as indispciis.ablc to salvation. It 
maintains that the Holy Ghost proceeds only from the 
Fatlier, differing in tiiut puinl from tho Roman Catholic 
Churcli, as well as from all Protestant churches. 'Hie 
Greek Clmreh has seven sjuTaments—baptism, confirma¬ 
tion, holy eueli.arist, penance, ])rieBthuod, marriage, and 
nncliou; hut in the ceremonies connected with the nd- 
xnmistratiou of these hncrainonts tiiey ditTer considerably 
from tlic Latin rites. 'Flu'y also disagice as to tho lionour 
given to tho latur general councils, the use of IkiIIi kinds 
hy the laity in the cui-harist, tiio time of observing Easter,, 
tho doctrine of jnirgatory, tho node of making the sign of 
tlio cross, tlic celibacy of tho clergy, the practice of divorce, 
and the use of tho Scriptures by tho laity. The Greek 
Church also recognizes tho right of every nation to have its 
ow'ii indep(>mlent church, and to uso its own language. 
While ditVering from the Clmreh of Kuino on all these 
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pdiiits, the Gic*ck Church agrees with It in the doctrine of 
tranBabstanimtlon, in tlic intcrccsBion of the Virgin and 
*iaint8, iiUhe reverence paid to pictures (but not to images), 
in priestly absolution, and in the onicncy of the sacraments. 
It has no creed iu the Western sense of the word. The 
ritual of the Greek Cimrch is very splendid, eonsisting 
chiefly of gorgeous ceremonial. Instniinental music is 
entirely excluded from divine service, but singing is uni¬ 
versally in use. 

The fasts are much more numcrons and strict than those 
of the Roman Catholics. Besides Wednesday and Friday 
in every week, they have four great fasts in the year: 
I^ent, or the fast of forty days before Easter; another fast 
whicii lasts from Trinity Day to the feast of St. Peter and 
St. Paul, ‘2l)lli of June; a tliird which eonlinucs from the 
Ist to the 15th of August; and a fourth Ix'giiming at 
St. Pliilip’s Day, on tlui Ihtli of November, and ending at 
Christmas. Xluring all this time they abstain, nut only 
from meat, but also from milk, butter, and eggs. 

The Greek convents follow iJje striel rule of St. Basil. 
The altbot is called Hegnnienos, and the abl>ess Uegumeiie. 
Tho abbots who supeiiutend several convents have the title 
of Archimandrite, and rank next to bishops. All tiie. high 
<‘i'clusia.stical dignitaries, such as ln.sliO]>s, arclihisiiops, and 
metropolitans, are chosen from the regular clergy; while 
the secular can rise only to the rank of Protopapas, which 
is only one tlcgrco higher than that of mi ordinary priest. 

Tho Greek Church, under the 'Juikisli doiniiiiuii, has 
preserved almost entirely its ancient orzanixation. It is 
governed by the patriarclis of Constmitlnople, Alexandria, 
Antioch, and Jerusalem, of whom the first, ns the 
mcumenic patriarch, presides over tlio general synods of 
Constantinople, which arc composed of thealKive-nientioiied 
patriarchs, several metropolituiiH and biriiojjs, as well ns 
twelve eminent Greek laymen, lie exercises a supreme 
ecclesiastical nuthuiitv over nil the Greeks of the Ottoman 

•r 

empire, and is also acknowledged ns (lio head of tlieir 
cimrch by the inhahituiits of Austria and the Ionian Islands 
who profess the Greek religion. Tlie other three patri¬ 
archs, whoso dioc(‘Scs nre filled with Mohammedans, have 
<*xceedingly small flocks. Greece is divided into ten 
bishoprics: Corinth and Argolis, Aclinia and Elis, ^lessenia, 
Arcadia, Laconia, Acarnania and Ailloiia, Plioeis and Eocris, 
Bocotia and Attica, Euboea, and the Cyclades. The gov¬ 
erning body of the chnr<di in the kingdom of Gieeeo is a 
supreme ecclesiastical council consisting of five iiieinhcrs, 
usually archbishops or bishops, but priests or monks are 
eligible, which is independent of tin: patriarch of Constan¬ 
tinople in tlie administration of the externa] affairs of the 
church, but acknowledges Ins autliority in matters of faith. 
The Russian Cimrch. which now constitutes tlie most 
important hraneh of the Greek Church, is noticed in the 
article on Russia. 

The Greeks have a place of worship in London, the con¬ 
gregation, numbering about 5(>U, being mostly mcrcliants 
and tlieir families. Tiicro is also a Russo-Grcck Church 
connected with tho Russian emliassy. 

GBBBK BBAAIA. The tragic drama of Greece arose 
from the festival in honour of the god Dioinsus (Bacchus), 
when a chorus in his honour was raiseil, interspersed with 
fiolo recitatives narrating some of the god's adventures. 
This fonned tho dithyrambic ode. The word chorus 
included dancing ns well os singing, the sacred danco 
being to tho ancients as truly religious as the sacred song. 
In illustration of this fact David dancing before the ark, 
and many other famous religions dances, occur to the mind. 
At this day the dancing Dervishes and the Shakers almost 
divide the religions aspect of the dance between them. 

The next step was that of Thespis in the time of I’isis- 
Iratus. lie hit npon the happy expedient of the chief 
singer, the protagonist, varying his duet with the ciiurns 
by taking first one character, then another, and so repre¬ 


senting the varying personages in a religions myth. Still 
retiuning its connection with Dlonysns, and appearing in 
its greatest splendour at the Dionysian festivals, the drama 
received a further development at the hands of ^schylus 
(Aischulus), whose first play appeared n.€. 4110, and who 
intrudiK'ixl a second actor. Dialogue now became possible 
between tho actors, und one or both actors could converse 
with tho chorus. The clioms also, hitherto a sort of 
audience, now became actors themselves; as senators, as 
warriors, ns maidens, &c., they attended tho principal 
character, and by their obsenations now nai*ratcd what 
passed behind the scenes, now elucidated by questions 
matters of interest in the plot or traits of character yi the 
principal pej-soimges. Thus the necessity for soliloquy was 
nearly always .avoided. At the same time (action) 

is, if we consider it, a cui'ious name for a species of com.- 
position wherein by tho rules of it nothing wlmtcver was 
allowed to he done or aeled on the stage; but wherein 
everything was presented by narration. All is talk, 
assuming wiint is dotm ns passing or having passed 
elsewhere. Tho ehoriis also, at least once, generally 
several times in the <'onrse of the drama, sang suitnbh^ 
hymns or religi<iuR songs, of a tone harmonizing with th(« 
druiiia it'^elf, but not nllogcthcr dependent on It. T)ie 
exquisite Jiymn t<i Eros in tho‘‘Antigone," or tho praise 
of Afliens, “ Thou comest here to the land, 0 friend,” in 
“(Edipus at Koluiios,” occur at onec to the memory as 
instances of a religions and of a patriotic choims. In this 
way the form of the ancient ditliyruiidnc ode was preserved. 
And to complete tlie conservative nature of the chorus, it 
w'as always written in the Doric dialect; because Thespis 
began tlie drama in Bocotia when I)ori<* was spoken. An 
English opera witli the ehonises in hroud Scotch would be 
a not inapt parallel to this remarkable arrangement. 

With two actors, eacli of them able of course to assume 
various cliaractcrs, changing their dresses and their masks, 
a play witli inaiiy parts coidd be acted, though only these 
two actors were on the stage at any given time. The gr<'at 
dramas of the “ Fersiaiis,” the “ Suppliants,” and the niag- 
iiifieent “ IVometheus ” were produced by Aeschylus under 
these apparently crijipUug conditions. Even Iicsro the 
limitation was so awkward that a hiy-iigurc of Frometheus 
had in one scene to ho employed. In <lfl8 Sophocles intro¬ 
duced tt third actor, and the number never wont beyemd tins. 
A^scliylus nilopted tlic improvement, and in Ins great 
OrestLan trilogy (“ Agamemnon, Chiiepliori, Euinonidcs”) 
uses the triple action ngain and again. In one iiistancu 
we seem t<i see a place in“Qi)djpus at Kolonos ” where 
Sophocles must have needed four actors; hut on examina¬ 
tion a mute figure dressed for Ismenc will bo found sufli- 
cient, for tbough she moves in that scene she does not 
speak, and as will lie seen presently the masks and cos¬ 
tumes would efTeetually prevent tho substitution of one 
actor for another being perceived when the voice did not 
betray him. Learned men have amused themselves witli 
allotting the parts of tlie play; thus Schbll shows that iu 
tlio “ Aias ” (Ajax) the first actor played Aias and Teu- 
kros; tlic second actor jdayed Odussens, the messenger, 
and Meiicdaos; and the third actor played Athena, Tek- 
messa, and Agamemnon. 'I'ho uetors were always men: 
and the choral odes, among the many purposes which they 
answered in tlie eonslniction of a Greek drama, served to 
give lime for the change of dress which this multiple per¬ 
sonation required. The chorus of tho dithyramb was 
always fifty, und possibly ut first this number was adhered 
to; but its unwicldiness induced Akschylus to reduce it to 
twelve. Sophocles raised it to fifteen, at which it I'e- 
mnined. 'J'o Sojihoclus also was duo the final arrangement 
of the choric dunce. Tho chorus entered from the right 
“wing” in three lines, their song and danco accompanied 
by flutes and lyres, and their movements governed by 
marks cliulked on the floor of the orchestra. The number 
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of a comic clioros was twenty-four, and tlie (Inncc was of 
<[uite a different character. When a poet wiblied to bring 
out a play ho applied to the arcLunu, und if his play was 
tiiuught well of he was decreed u clioniK, tlic expenses of 
wli!ch» including maintenance of tlio singers during the 
long trainings were bomo by tlio chorcf/os of his tribe, 
elected for that special purpose, lie then t'litered into 
the competition with other dramutisls, each writer usually : 
training his own acl{)r uiid chonis, assisted by a chorus- i 
master. Originally the dramatist (like Slnikspc-ai'e^ was : 
an Actor too; iEschylns is know'n to have acted I'lomctheus 
and Agamemnon. Sophocles broke tlirougli tlii.s rule, for 
his \^ico would not till the theatre, and it was not revived. \ 
The plays were perfonned in public befoni judges chosen ; 
and sworn; and the choregos whose play won the priic j 
received a tri])ud, which he usually coiisi'cialed ami erected i 
in the ** Street of the Trijiods,” on li suitable base with | 
inscription, &c. The el»oreg<is was, as it were, the lessee, i 
wlio boi-e the expenses and ran the risk of the coin)>etitioii ! 
in the name of his tribe. ' 

A simi'le drama was not sufTiciciit. Tlic poet had to , 
produce three tragedies (a trilogy) and one comedy, or | 
nitlier farce, all on couneerted sul>jeets. tliongli each was j 
eomjdcte in itself. The wliole was called a tefrnittf/t/, Jf 
all the ten tribes contended each year then* wouM he leu 
tetraJugieH produced—thirty tragedies and ten faiccs! ; 
Drobably this is widely beyond tlm truth, elill the numijcr * 
was really very great. We know of seventy* five jdays of j 
.KschyluSjOf 113 of iS<jplioelc» (.eighty being prize }>lays), and 
«»f ninety-two of Emlpi<les, and each wrote others of whicli 
we do not know. Rut beyond this we know that a ]ioet, 
i'hilocles, beat Sophocles, even against the (Kdipus trilogy, 
though (hat seems almost inenalihh*; ond that Eiiphorion 
(SOU of ACschylus), lojihon (son of Sojdioelos), Xcnuclcs, 
and Kilvuinuclios, all heat Eiiripidi'sat-vaiious times, ^^'e ! 
know, too, of Agatliou, Ion, Neopluon, AcLaios, and | 
Ilje whole of these wrote in the one century—from A.schy- 
1ns, beginning k.c. to Euripides, ending n.c. dOo. 
.\nd further, wc have only u handful of jdays of three great 
.’lien, each of whom w/i'j now und again beaten by utliers, 
and in some of these very' j)!ays. 'I'lns handful is yet to 
ns most precious—it has scrveil for models for generation 
after generation of i)orts, even to our (»wn day, when we 
see a SM'inburno W'ritiug “Atahiuta” and an Arnold. 
“Meropc.” What a blaze of sjdendour, ti.erLfore, must 
tlio wh(de Greek drama collectively have ])ecn! The 
thought of what we have lost is too tantalizing to dnell 
upon. 

In the earlier part of tlie evntury represented to us by 
jEschylus tliu subjects are ideal, vast, and majestic; Iho 
language whicli fits liieso conccjdions is inugniloqnont 
almost to fustian,” but later tlie perfect drama of 
iSopLoclcs brings us face to face with man and with actual 
omotious and simple speech. I'inally the growing schools 
of philosophy and rhetoric invade t]>e stage; love tales on 
the one hand, and wire-drawn jdillosophizings on the other, 
lower the lofty tone of the elder poets. TIjIs period, led 
by Euripides, was even thought irreligious in its all- 
questioning attitude by many of the conservative citizens. 

Comedy came fully half a century later to any degree of 
excellence (Orutinus wrote about 430), and Aristophanes, 
its great pride, and most unliapjiily tl>c only writer whose 
works have come down to us, did not begin to write until 
427. The field of comedy was actual life. It was tiie 
farco of the tetralogy applied, not to the persons of myth 
und legend, but to living meu. Socrates, Cleon, &e., 
<if such characters does the comedy consist; and their 
leading peculiarities ore held up to merciless ridicule. A 
later comedy, with Menander (Meuandros, born 342, died 
221 ) for its chief exponent, came on about a century 
later, and abandoned the old libellous burlesque of living 
personages for ridicule of types well known to undent 
YOU VI. 


manners. Wc know Menander through Plautus and Ter¬ 
ence, and hence through Molicre. 

From this cursory survey of the drama fivun Hie poets* 
ddo we pass to its extmmil coiidilions. Everyone, even 
tlie poorest, were admitted. At Atlicns 30.000 could bo 
lield in the theatre, und at first all seats wore free; but it 
was soon found necessary to make a charge to keep tlio 
assembly more orderly, and eventually the theatre was 
given ov<‘r t() a lessee, who kept it in good condition, paid 
.a fixed rent for it, und w;i.s entitled to receive fees. Hut 
as tlic rieii outbid tlic poor, ami tiicso latter eonhl not find 
room, Pericles fixed the jirice of seats nt tlir»‘i‘ oholoi for 
the best seats and uii oOotos for the more distant. Thu 
representation covi'red two days; and-sinee iIh* demagogues 
led the jieojile to chinu»iir even against this moderate fee, a 
public distribution was (jrdered of two oholoi (say 2^(f.) to 
every citizen wlio chose to receive it, whether ricJi or jsior. 
Frequently the money reserved for the emergency of a war 
was thus squandcied, and this expenditure always formed 
tin; heaviest item of the annual hlulget. Tlic plan of the 
lliealre—a vast semicircle usually in the side of tin* hill, the 
rows rising one above the otlier, cut in tlic earth and lined 
(or at any rate in the princip.'d rows) with wood or mai-hle— 
perniittcd all to se<; the stage, stretching across and form¬ 
ing tlie choid of this great are. It was (qn’ii to the sky, 
and the vast .issemhlage in llieir gay dresses under that 
lovely blue sky must have formed an iiiijmsiiig sight. Tlio 
bjieclutors (nnistly men) began to asseinlilo at early dawn 
to Hceuro gottd ncuIs; women, if any came, sat ajmrt. No 
w'diiK'ii were allowed to come to comedies. I'avourite actors 
were uyqdauded witli elayqiing of hands ami elieciing, and 
flowers w(>re thrown to fliein ; actors wlio failed to j)l<*aso 
w’ere licioted and hissed, if indeed no worse befell them. 
The »xeitahllity of an Atln'iiian .audience was quilo pro- 
veibinl; and not a single slip wits ulloweil to juiss their 
keen scrutiny mmotieeil. 

'J‘lie jiluii of tho thenlie shown in tho Plates on GitKKit 
AKfiUTi.cTL'itK canios its own explanation to a grcjit 
extent. Df the three doors at the hack, the scene gener¬ 
ally representing a nival pal.ace, the middle one was for tho 
king alone, and the side ones for his guests or visitors. 
The bide, entrances (iit the wings” ns we should call 
them, only they were at the level of the orchestra) were 
held to be res|»i*elively the road to the city and tho road 
to foreign countries. An netor arriving from afar entered 
the orchestra llius by the “wing,” and then ascended by 
steps on to lln* stage. 'J'hc orchestra was the domain of 
the chorus, and in the midst of it was the altar (i/iy«ic/c) 
of Dionysus. If nwessary the clionm ascended to the stage 
by Btejis. The stage was eonsidcrably above the orchestra; 
and this allowed jierson.'iges sujqiosed to como from tho 
infernal regions to come forth from beneath it and aseend 
to it thrungh a tr,ap door to take part in the drama. Coils 
of Olympus, on the other hand, descended from above in 
“ machines’’ let down by a ciaiie (examjdes yet exist of all 
this). Every jiains w.as taken to make clear the character 
of each actor by his very mode of entry. 

The scene opened in the middle when a oliango of scene 
was desired, ns when in “Anligonc”weare iraiisjiurted from 
the outside. t<ithe inside of the palace at the cat.astrophe. 
Resides tlie hack seeiie, there were side scenes, whicli had a 
triangular slaijie, und rcvolvi'd on their axes, Tim three 
sides being suitably painted gave the power of three changes 
of side Beenes to the dramatist. Ry this means, leaving 
the scene ilsulf untouched, he c<mld indicate liie change of 
lliu direction of tlio ‘‘foreign road” or an entire change of 
locality to A different palace from the first, &c. 

Thu eosluino of the actors was to our modern tastes 
most inconvenient. The grotesque jocularities of Dionysian 
w'orsliip, staining tho face with wine lees, &e,., “ dressing 
up,” ill short, first gave the i«leii of wearing masks; and 
this was taken advantage of to increase tho size of the 
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features^ and thus render them visihic tu the large o&scinbly 
uf the ancient nudicnoes. Small liules, only us big as the 
pupil of tikf eye. enabled the actor to see through the mask, 
htted right over hiu heady and the mouth won adapted 
to form a eort of speaking trumpet, that his voieo might be 
better lieard, The size of the actors was fnrtlior iuuren^ed 
by tbiuk boots called buskins or cothurni {kothornoi)^ which 
raiscMl them, as it were upon dugs, bv several indies. 

GXUCXK XUPZRE. Historians hd by Gibbon in 
bis unrivalled “])eclinennd Pall of the Koinan Empire,’* 
and novelists led by Se.ott bimself In Count Ihtbert of 
i’aris," unite to pour onL vials of eontempt ujion the 
(ircek Empire, or Eastern Einpiie, or iJyzanline Empire. 
By these titles is jiopalarly known tiio remnant of the 
universal dominiou of Jiome, after Rome itself hud fallen 
into barbarian liuml.s. But tlu'se empciois railed tliem- 
Bolves Romans, and Greek Byzuiitiou was renamed “ New 
Ihmie,” to be tiieir capital, though from a tlatlering iiuanory 
of the first Christian cmjioror it eume eventually to he called 
Constantinople. 'I'nily the Itoniaii tradition was not nimdi 
more than a name, and in the decay of the elassic. civiliza¬ 
tion, befoiii as yet the feudal civili/utiuii h:ul hnt>]danted 
it, much eimfusion necessarily msaiireil. Suinetimes the 
hereditary sjiirit would prevail, and would inlliet misery 
upon th(5 Eastern Einjiire in the of inca}i:ible nders 

where the haltle was to the fetnnig alone; at otlier times 
the throne was the sport of e.lmnee—wlmever could scizij it 
and hold it, Ju- wes cmin*ror till anotlier arose stronger 
than he. Yet tl^i^ is the. em]>iie to whieli we, owe Santa 
Sophia and the njurvcls of Uv zsiif iiie art, the dorjiux Jurii* 
and tber<'Sl<»f the leg^^lation of .lustininu; whieij pieserved 
('hrislianity till Ihone rexived again; wliieli later on with¬ 
stood for centuries tin* “unspeakahhi Tuik,” in many and 
vaiious bh/i]>cs of him, wliilo execjit with «rcasi<auil and 
useless crnsndcs the res.1 of Christendom left it alone in 
the continual struggle; and liinilly whicii endured, witli all 
its faults, for tin* long sj»uce of lUoH jears ffriuii A.n. oba 
to Idhll). Tlie western hrancli of the empire eume to 
au end in 47<»; and if we count from n.r. ’JT, wljeii 
Octuviau was called Augustus, J’oitie was theiefore an 
imperial city for *>(K1 ycais—only half the duruti(»n of 
the imperial power of (5onstantin(»i)le, tliougl> it may have 
Im'cii incalculably more magniHeent and gvent. 

It is manifest then tliut the Byzantine domiualion was 
a very real, lasting, and useful y)owcr, although its etm- 
linuul frippery of j)arade, its empty titles, its fceblcuess 
on great occasions, its elevation trickery and falseness 
into state piindples, continually annoy and disgust llio 
Ktinlent. It must bo taken ns a xvhole rather tlnux in 
detiiil if one is to search for ajix thing good to say of it. 

Diocletian (^at the elose of the Ihinl eentuiy) was the 
first Roman i-mjaTor who habitually governed <*lsCwiiero 
tluin at Rome. He selected Kieomf'dia us his capital, 
and his colleague Maxiniinn dwelt at Milan, (amstantine. 
wrhcii lie beemne «'*](» emperor in 3^11, fixed the capitJil of 
the Roman Einp.M* at J’yzanlion, ;m old Gieek city on the 
Bosphorus, enlarging it aiul calling it New Rome. ( As 
Paid above, Oonstaiitiiie’s own fame named it nfiesh ‘*C»»ii“ 
Blautine’s city,” Coitstanliuojutlh.') Conslantinople was 
ihcrcfovo a Chiistiun city from its first foundation, sinee 
Constantino was a Christian, the first einjicror to imibrace 
the now faith. Also by the prestige of the iinp4*rial 
residence it attracted to itself tlm best Greek cultnve of 
Antioch and Alexandria, and hecann^ the metropolis of 
knowledge as well as of secular autliority and of faith. It 
was under Constantine that the Nieenc Cr<‘cd \va.> dtaw'n 
up at Nicflca (Nikaia) in Bithynia, the first great general 
exiuneil of the church. By the time of the death of 
Thendobius the Great, in 8t)fi, Ohristl.anity was nut only 
the personal religion of the emperors, but was the estab¬ 
lished religion of the state, and the public profession of 
paganism was put an end to. 


There lind been many times a division of the empire, 
but the division which took place at the death of Tbeodosiua 
proved final. Ilonorius was monarch of the Western 
Empire; Arcodius was the sovereign of the now far more 
important East. By 410 tho Visigoths under Aloric had 
taken and sauki^d Rome, and the Roman legions bad been 
for ever withdrawn from Britain to join in the death 
struggle. At last, in 470, with Romnlus Augostulas ” 
the succession uf Western emperors came to an end; 
and tbc xvny in xx'hich thl.s was done is significant* As 
when tho empire begun all rcjmbllcan forms were steadily 
maiutuined, so now, although tho barbarians had defi¬ 
nitely assumed jinwer in Italy, Roman forms and titles 
were still kept up. The Koinan senate voted that tho 
empire slmuld again be one. Ze.no (474-491) was then 
on the throne at Constantinople, and Zeno therefore was 
to he sole emperor. At the sumo time ho was obliged to 
appuint a patrician of Rome (ns one might say, a viceroy), 
and this patrichan with unlimited powers was the barbariau 
chief Oduacer. So it was also in Franco where Chlodwig, 
compicring old Gaul, sought and obtained tho lioman pro¬ 
consular dignity from the ICastern Empire, and indeed 
\Ntts absolutely consul in 610. And when in 4b9 Theodoric 
at the head of the Gotlis (East Goths or Ostrogoths) 
(Miteri'd Italy, h(‘ was candul tu obtain tho deposition of 
(hloiiccr and the appointment of himself from Cunstan- 
tino])li'. Tiioodoric re.igned over Italy ns patrician from 
493 to 520. He was king not over Italy, but over his^ 
own Goths, M> tliat it is not quite aeonrate to call his rule, 
as is hometiines done, llio Gothic kingdom of Italy. Under 
liib rule Italy was the most tlourishing stiito in tho world 
at the time. Tlieodoric held u vast territory in sway, tho 
Gothic inle extending over much of Central Europe; and 
during the minority of Ins gramlson ho w'as rogent over 
Hie Yisigotliie. kingdoms of Southern G.aul and of Spain. 

?.le:innhilo the Ihitnaii Einjiiro .so culled, and by all men 
Fo considered, went on, with Constantinopio as its centre. 
'J'he Roman laws und titles w*ere mialtered, and all oilicial 
acts were in Latin, tliough Greek camo more and inoro to 
he the language of llie people there. T'he reigns of the 
eaily Eastern or Greek emperors from Arcadius to Jus- 
tiiii.m oiTer little of general interest. Continual struggles 
against tlic revived rersian nionavcby, and a life-and-death 
conte.st with Atllla und the Huns, are the main features. 
But tho church liistorian finds a rich field. Heresies sprang 
up like wei'ds in the teeming Oriental soil, and the councils 
were frequent (Ephesus 431 and 449, Chalcedon 451, iSte.)- 
The patiiurclmte of Oon.stantinojilc, though always subject 
to the emperor—in this dill'eriiig c* sentially from tho future 
l»untificale of Romo—rose to great authority, practically 
supreme over the whole Easiom CImrcii; nml ono of its 
pntriandis was John called Chrtfsostom (Golden-mouth), 
one of till! best known of tho Greek “fathers.” 

At Thcodoric's death the great dependency of Italy w’as 
left pruc-tically mustevlc.sa: the Vandals’ kingdom in Africa 
nibo was weak. At tins tune therefore Justinian, W'ho 
reigned from 527 tu 505, made a di'spcrato attempt to 
recover the actual sovereignty over both. Ho liad in Bcli- 
sarins one of the greatest geiicnals who ever lived. Beli- 
sarius first had to give tho Fersiaus such a severe check 
ns to keep them quiet during Ids absence. Then be over¬ 
threw the Vunduls (534), and the next year lauded in 
Italy, and in a fexv campaigns brought it to tho point of 
subjection. JusUnian's jcaloUKy recalled liim, and handeti 
over the completion of his work to Narscs. By 568 Italy 
was firmly an iulegml part of tho empire, with Karses os 
exAi'cli or vi(‘croy. Santa Sophia, tho glory of Byzantine 
architecture, was dedicated at Constantiuoplo in 687* The 
famous code of Justinian, the Corpus Jorla, was of coarse 
no more due to tho emperor than wore the victories of 
Belisarius nndNnrse8,butit pcnnunently ennobles his name. 
It even to tliis day forms the basis for the law of practically 
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all Earopo. Far less enduring; were hU conquests. TUey 
scarcely lasted till the end of his reijn^; and three years 
after Ids death (568) saw the whole of North Italy and a 
great deal of the sonth also in the hands of the Lombards, 
a powerful Teutonic tribe. Ravenna only remained, the 
capital of the imperial exarchate, and Home shrunken and 
desolate, and the large islands; the rest was barbarian. 
Venice, springing np among the small islands and marshes 
nt the bead of the Adriatic, peopled with refugees from tlio 
invading Hans, was nominally n city of the empire, but 
ically very soon efTected a semi-mdopeiidence. Though so 
much had been lost the empire still possessed the greater 
part of the Mediterranean lands, and all the cliicf iinjterial 
cities of the throe continents, at the close of the sixtli cen- 
tory. This yet large dominion was, however, threatened 
on all sides. The Lombards encroached o]i tiie west, the 
Slavs and linns on the north, and on the east the Pemians 
and a now Turanian race called the Turks. These hist, 
the destined destroyers of the empire, appear in the reign 
of Justinian. One hrancli of them, tlic Avois, from 591 
to 020 threatened tlie empire with annihilation, and tlio 
considerable ability of the Emperor Mnuriec the (Cappadocian 
(.')82“G02) alone sufficed to check them. 'I’lns danger over, 
tlio Persians under Chosrocs, n grandson of Cliosrocs Ku- 
shirvan, the old opponent of Rclisaiins, overrun the Asiatic 
provinces of the empire from 611 to GI6, and encamped in 
the very sight of Constantinople, only scp.aratod from it 
indeed by the narrow strip of sea dividing ICnrupe from 
Asia. The Emperor Heraclins (610-641), resolving on a 
supreme efibrt, restored the srvrro discipline of iinciont 
Homan armies, and os soon ns his levies were fully di.si i- 
plincd led them against the Persians. In uiice.asing cam- 
])algns, lasting from 620 to 628, he won back tlie pvrsian 
cuuqnrst, and indeed effectually broke up tlie power of 
Persia. This great war, absorbing all tlie energy of Heva- 
elius, left the Gotliic Icings free to resumo their power in 
»Spain, however; so that wimt the empire won at one end 
it lost at Iho oilier. 

IVc now come to (Iks remarkable rise of Mohnnimodnnism 
and the great Arabian power of the Sanacens. The flight 
of Mohammed from Mecca to Medina—the Hegira—from 
which Mussulmans date their cxiaionce. occurred in 622. 
Ill a few years the new religion ho preaclied had spread 
like a fire through Arabia; and with their triple alternative, 
the KoraUt trihuUy or the sieorcf, not only did his followers 
hold Arabia, but a great deal of Asia also. At Mohammed's 
death (682) his successors (caliphs), who like himself were 
pope and emperor in one, proceeded to attack tlic empire, 
lleradius, who could beat the Piu-sinns, was no mntcli for 
the ilcry fanatical Arabs. IIo was defeated at Aignndin in 
633, at Yermuk in 636, and at Alexandria in 640, and one 
by one Syria, Egypt, and most of the Gieck provinces in 
Africa fell to the Mohammedans between this and tlic yc.ir 
648. Besides Alexandria, Antiocli was Mussulman; and 
what was far worse, the sacred Jornsalem itself. Carlhagu 
fell in 698, and all the southern coast of the McditeiTancnn 
was theirs by 709; every trace of the Roman or (in‘ek 
dominion and of the once great kingdom of the Vandals 
w'os swept away as if they had ni'ver been. In 710 the 
Saracens crossed the Straits of Gibraltar into Spain, and 
in scarcely more than three years they utterly subdued it, 
nnd it W'as not till seven centuries later that they were 
driven out. East, south, and north of the Mediterranean 
had thus passed from Christian to Mnsstilman hands, from 
the Greek Empire to the Saracen. Persia, Scinde, nnd the 
Turkish tribes beyond the Oxus, rapidly fell in sticceasion 
before the all>conquering caliphs. The great empire did 
not hold together for long, and the caliphs of Spain, of 
Damascus, and of Bagdad divided thn Mohammedan 
dominion, the latter being alw.iys regarded as the chief. 

Tlie Emperor Constans had purchased peace from these 
dreaded Saracens in 660; but peace was iiiipos.sible between 


Christian and Iilussulman at that age of the world. In 
twelve years the sieges of Constantinople liegan. For five 
years, 672-677, did the Saracens invest the city vmh little 
intervals of repose; and the very next year after they 
eventually retired the savage Bulgarians, a mixed Turanian 
and Slavonian race, conquered the land ^yond the Danube, 
which tliey still hold, and begun ravaging the country 
between that nnd Constantinople, penetrating as far as the 
walls of tiio city in 711. Tiie Bulgarians being bought off 
and driven off, the Saracens recommenced, and Constan¬ 
tinople had to stand three more attacks from them (716, 
718, 720), in the last of which they were so worsted as 
to induce them to leave tlic emjiiro at peace for a time. 
This was the work of Leo (718-741), a valiant Isauriao, 
w'ho Imd assumed the throne after the period of confusion 
succeeding tiie failure of the line of Horaclins. It is not 
too mnch to say tiiat if Leo had not held off the Saracens 
all Europe would have hcconie. at ail events for the time, 
Mobanunedan; for no power as yet existed, save the empire 
alone, wiiiidi could liavu witlisiood the Saracens. 

The same religious force, however, which had inspired 
Loo against the infidel inspired him against those whom 
lie considered heretics; and in 726 he forbade by edict the 
worsliip or adiiration of images. This roused a fierce oppo¬ 
sition in the church, particularly in the Western Church, 
now growing more and more under the power of the bishops 
of Itomc. Lo'/s son, Constantine Kopronymos (741-776) 
vigorously cuntimu'd the iconoclastic policy, and in 764 
ordered all imugi's in tlie empire to bo destroyed. In Italy 
men fell away partly through otiiur causes, chiefly through 
this, and the popts ]cd them. The exarchate of Ravenna 
uus lost through their dissensions (the Lombards taking It 
in 7.52), Dalmatia was lost In 825, Sicily and Crete in 827, 
and all tlie time the wc.ary religious controversy went on 
AS if men hud md more pressing work. Imago worship 
was restored by the Einpvcs.s Irene (for which she was 
canonized) in 7x7, but was jaTsecuted in 830; restored in 
812 only to be forbidden by tlie Council of Con.stantinople 
in 869, and that decree loo was upset liy a following council 
in 879. 

It 1ms been said tliat the T<ombards took Ravenma from 
the weak imnds of the empire in 752. but they did not 
hold it long. Rope Stephen HI. prevailed on Pippin the 
Short, the first Karliug king of IVance, to come and save 
Rome, then in danger from these conquerors. Pippin 
crossed the Alps, and soon reconquered the exarchate, 
styling himself i'ntrieiau of Rome, llis son Karl, Charles 
the Groat (Olmrlcmagne), finished the overthrow of tho 
Lombards in 774, umi took the style of King of the Franks 
and Lonilxirds and Patrician of the Romans. Charles ruled 
all Italy except the south. 

In 792 the Empre.Ha Irene deposed and blinded ber son, 
the Emperor Constantine VI., and avowedly assumed the 
sceptre she had lung wielded in effect. No woman had 
ever been titular sovereign before, and the innovation was 
made the pretext for Italy throwing off the yoke. Charles, 
German though ho was, was crowned emperor at Rome in 
800 by Pope Leo III., and onc« again tiic Roman Empire 
was divided. Erich cinpiro called itself tlie true Iloly 
Ihiman Kiiipiro, though we find it better to call one the 
Empire uf Germany nnd the other the Greek Empire. 
Sonth Italy rumained for two centuries longer in the pos¬ 
session of the Greek emperors, but the rest of Italy never 
again was theirs. 

At this time tho Mohammedan power chiefly resided 
in iho two great CAliphates, Bagr.ad and Damascus, and 
these two Saracen empires and the two Christian em¬ 
pires ruled the greater part of the civilized world between 
tlicm. Britain alone won independent. Independent Sara¬ 
cen powers soon arose here and thiwe, as in Sidiy and 
Crete, for instance, in the ninth century, nt the expense 
ol the Saracen cr the Eastern Empire. So also did the 
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Franklbli Enipiru break in pieces hlicntly afterwards, and 
mediaeval Europe began to take soniewluit the sliapc as wc 
know 

After Irene there wove emperors of the East of difierent 
fAniilius niid of widely varying powers, tested by tlio keen 
toueliKtnno of the incessant resistance to the Saracens. 
Towards the close of the ninth cLMitnrv the strong llasilian 
(Macedonian) dynasty arose, under Jlasil the M;u‘edoni.‘m, 
in 8C7, Hit by l)it lost tenitory was regained, until by 
the time of Nikephoros Pbokas, lla* reconqueror of Crete 
(t)C3), the empire was at its strongest ]>oint .after the linal 
separation. Nikephoros was niunUTcd by the next em¬ 
peror, John Zimislces (not)), who w.is a still more famous 
general, and his colleague and siiecessor, Uasil 11. (b7(l), 
rccovun*d Antioch and dj’ovo l»aek tlu* S.iiace»is, lie also 
conquered the Ihilgarians (t)87), and eanied thi» friintier 
<»nce more to the llamiho and the Euphrates. Zini- 

iskes in 1)7.'! had had also to cojx* with a new Mavoiiic 
power, the Russians, already strong enough to make a dash 
by sea at ConstanliiiopU*. In the middle of llic eleveiilli 
<-entury Norman ad-veiiturcrs ^U'cssed into South Italy, and 
under nobeii. Ouiscard the wliole of tliu possessums of tin* 
Eastern Enipu*e were wrested from it, Sicily fell bcfoie 
them in 1UG3, and the Nornuins ruled it .as a county until 
oillder Roger ll. it bcc.ame a kingdom. A euuous kingdom 
it wa.s, ruled by a handful of Norman Eranks, and the 
(people half Saracei'*' .and half Greeks. 

Meall^Yhi]e in Asia the Saracen sway had )icld<’d to 
ihut of tlio Seljuk Turks; and tliis iu‘W Moluumnedan 
power lost 110 time in attacking in its turn tlio devoted 
Eastern Empires In 1071, at Manr.ikerk the Tuikish 
Sultan Alp Arsl.an gJiined a great vietoiy, and took tlic 
Emperor Romanos I\'. jiiiaoiiei. Tlie whole of Asia fell, 
and tlio Turks held even to the sontliern sliorc of the 
Hellespont. Hiit as the 'rnrki'^li stale was ^^^^rtly after 
lorn hy dissensions, while the Eastern Emjiite was rising 
from its rcvci-ses under Alexis 1. (ascendecl HJSl), best of 
the Corniienian emperors, it was felt by all the Christian 
world that a good opportunity bad come to sliike for Jeru¬ 
salem. Pepo Urban 11. lj.stcncd. eag<‘ily t«) the (‘xbuitatitms 
of Peter the llennit. and held a council in at Cler¬ 

mont in Auvergno, wlitai the Jloltf HV/r was dccveeil. 

Tills Holy War soon came to he called a crusade (iToimth ) 
as tlio soldiers wore a cross (croix) enibruidered on the 
shoulders in token of tlic object of the war. Not only the 
title, but the soldiers of the liibt Crusade were so largely 
French that Frank is the name for Western nations among 
Orientals to this day. Jerusalem was taken in 101)0, and 
held for nearly 100 years by “Latin” kings .lerusalem, 
Alexis also was not idle, lie rigained the coasts of the 
Kuxine and JEgean 8e.as, and a great deal of inner Asia 
Minor in 1007 and onwards. The see<ind Ci usa»le, preiudied 
by St. Bernard in 1147, was to helji tlie kingdom of 
JerpBalem against its enemies; and the lliird was that 
famous expedit » a to try and win it back ,afO*r it b.nd l>cen 
lost, tiic parts of Riebard Cocur dc Lion and Philip Augus¬ 
tus of Franco in wliicii all know sowelL Tiieir antagimist, 
the Sultan Joseph, belter known by ijis surname of Sufadin.^ 
liod taken Jerusalem in 1187, and bad in fact nstored all 
Syria and Egypt to the power of the Caliph of Bagdad. The 
fourth Crusado never touched tlio Holy Laud at nil, con¬ 
tenting itself with overthrowing the Greek Em]tire inbtead. 
The crusaders came to Venice to ask for ships to take them 
to the Holy Land. Venice, now completely independent, 
agi?cd to lend ships if the crusadf'rs would fir.st conquer 
ZiuA in Dalmatia for tho republic. 'J'liis was faithfully 
done, and the armament then sailed for Constantinople. 
Here they found an usurping emperor Alexis, who had 
blinded his brother and sovereign Isaac ll.,nud Inid thrown 
him and his son Alexis Angelos into prison. These were 
restored os Isaac 11. and Alexis IV. Ity the crusaders in 
2 203. But another Alexis, Alexis Dukas, h(>adiiig a revolt 


as soon as the crusaders had gone, overthrew nnd slew 
Isaac 11. and Alexis IV., and himself reigned as Alexis V.; 
whereupon tho crusaders returned, besieged and took Con¬ 
stantinople, put Alexis V. to death, and set up a “l.Atin 
Empire ” of the East in place of tho Greek one. Baldwin, 
count of Flanders, was the first emperor, and the other 
givat eliiefs got large slices of the empire for their sharo 
of tho plunder, while what belonged neither to Emperor 
Baldwin nor to tl>c others was ruled over by petty inde¬ 
pendent chieftains or “ despots." Tho best of these ruled 
in Epirus and al Nictea (Nikaia) in Asia. The despot of 
Nicira, Tlicodorc Laskuris, called liiinself emperor, and so 
solidly cKtablished liimself that in 12t>l, one of his sftrees- 
sors, Micliael Palieologus (I’uluiologos) was able to regain 
Constantinople, and in name at least restore the Greek 
Kni[>ire. It woa u very restricted sovereignty compart'd to 
what it once was, many tJ the independent states being 
str<»ng cn»»ugli to retain their liberty. One of them, tlm 
etnpire of 'J'lebiztmtl, outlasted that of Constantinople 
itself. 'J'iie ciown, sucli as it was, remained with hardly 
any inferrnjtlion in the hands of the Pulteulogi till tho end 
c.inio in 14oJ. 

The iiiv.i'.ion of the Moguls or I'artars in the middle of 
the lluiteenth oeiituiy, among its disturh.ances in Europ** 
and in Asia, uverlhiew the power of the Seljuk Turks,an<l 
gave llie Greek 3'jn])jic a fre.sli lease of life. But about 
the same* tinu! n tribe of J'urks, wliofM! leader was OOimaii, 
beiiec called the Otinnau <'r Ottoman Turks, or sim)dy 
Turks, began to make lieadway in Asia. They gradually 
alihorbed tlie imperial provinecs in Asia, and in 12t)!) 
Otlitnan pioclaimed himself Sultan. Turkish pirates now 
infested the Eiixine .and the Mediterranean. By 1340 
tlicv had ravagi'd Mvsla and held much of Asia Minor, and 
in 1301 they first set foot in Euro])c, crossing to Thrace*. 
Advancing under their Sultan Murad (or Ainnrath) they 
took Adiiaiiople and nnuie it the Ottoman capit.al. Con- 
slaiitiiU'pk* and a few surrounding square miles still held 
out, ami this was all lliat remained of the Greek Empire. 
Sultan Buja/.t't would ]n*ohahly have annexed it, and willj 
his military genius certainly would have inflicted greater 
disasters upon Eur<ipe than his defeat <»f the Christian 
army under Sigismnnd of Hungary (Nieopolls, 139(1), 
liail nut Tiinour tho Tartar suddenly appeared in Cculial 
Asia, itnd marelied westward against ilajaryCt, whom lie 
considered us a (M ussuliiian) licrctic. He overthrew Baja^set 
and made tho Greek emp«‘ror pay tribute in 1402, but 
himself died in 1405 without crossing into Europe. Tiiu 
Ottoman power did not revive till 1421, when Amuralhll. 
succeeded in re-establibhing it. lie at once laid siege to 
Constantinople, but was not able to take it. Succour was 
now offered by the Pope Eugenius IV., eager to overcome 
tljc Council of Basel (in bis view sehibmatic) by some 
great stroke. He offered t<» relieve the struggling Grccka 
if they would become reunit'-d tt> tho I^tin Church and 
.acknowledge the pope’s sujncmacy. In tho article on 
Euoknii;*s IV., this miserable sham-rGconciliation, more 
shameful to Eugenius than to tho wretclied emperor, John 
PalajoJogiis, is recounted. It ended iu absolutely nothing; 
no hel]) wuB sent, and such submission ns was made waa 
at once disavowed. Mohnmnied IL, the Conqueror, son 
of Amuvatli II. succeeded bis father in 1451, and at once 
invested Constantinople. Constantine XIL, tho last 
emperor, did all he could, even to repeating the shame of 
his predecessor John, and offering reconciliation with tho 
Latin Church as the price of help. Ho did in fact receive 
u few volunteers from Venice nnd Genua. But tho siege, 
progitssed, the first great siege in which cannon played 
tho principal part. Cunstnntinu fell, sword in baud, a-s 
the Tmks entered the city, 2t>th May, 145D. A Constan¬ 
tino was its first Cliristian ruler and a Constantine was its 
last. 'Jhe Turks at once made it their capital, as St has 
been ever binee, turned tho “ Holy AVisdora" Church (Santa 
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Soplua) into a mosque, and speedily reduced such of the 
>IoreA (Peloponnesus) into subjectioii as had retained 
it-H allegiance to Greek rule. Mohammed actually took 
Otranto in Italy as his first step westward, but his death 
hajipily prevented that first step from having any successors. 

From 145B, for these four and a half centuries, or near It, 
the unspeakable Turk” Los been a festering sore in south* 
eastern Europe; and this because the Church, which 
might have easily saved Christianity from this long shame, 
was uot unwilling to see the troubles of (he Greek Church, 
by means of whicli she lio])ed to gain lier own end'-^tho 
ascendency over the whole of ChristendoTn. 

Iiiit of Emp^ors of the Creek Empire ^—Although 
so many of these princes arc scarcely worth recording, it 
will bo better to give a complete list, with their dates of 
accession. 

Arcadius, son of Thoodosins, emperor of Rome, nt)5; 
Tlieodosius IL, son, 408; Mercian, a Thracian, 450; 
Leo I., the Thracian, 457; Leo II., son, 474; Zeno, the 
isaurian, 474; Anastasius, an Illyrian, 401; Justin I., 
Mut, 518; Justinian, the legislator, son, 527; Justin IT., 
nephew, 565 ; Tiberius 11., son, 578; Matirieo, the Ca])pn- 
docian, 582; Phocas, 602; lIoracHus, 010; Oonstuns H., 
son, 041; Constantino Hi., Togonatos, G08; Ju.stinUn 11., 
son, 085, deposed 605, restored 705, slain 711 (Leontius, 
005; Tiberius HI., Aspimar, 008); ]*hili]ipicus Bardanos, 
711; Auustasius 11., 713; Theodosius III., 710; Leo Til., 
the Isaurian, “ icouuehrst,” 718; Constantine IV., Kupro* | 
nymos, son, 741; las) IV., son, 775; Constantine V.,hoii, 
and Irene bis mother, 780 ; Constantino deposed, Irene 
reigns alone, 797, deposed 802; Nikephoros 1., Lugothetes, 
802; Stanrakios, 811; Micliswl L, 811, hueotnes a monk 
and abdicates, 813; Leo V.. the Armenian, S13; Michael 
IL, the Stammerer, 820; TheopJiilus, sun, 829; Michael 
HI., Porphyrogenitos, son, 842. 

Rosil 1., tlie Muceduniaii, 867 ; Leo VI., the Philosupher, 
son, 880; Constantino VL, Porpliyrogenitos, son, tHl; 
Romanos Lekapenos, 919, his suns also reign, live cm* 
perors at once, 928; Constantino Vll., son of Lekapenos, 
reigns alone 945; Rutnaiios II., son, 959; Nikephoros 
Phukas, 903; John 1., Zimisces, 009; Basil IL, sun of 
Romanos IL, 976; Constuutiiio VllL, hndher, 1025; 
Romanos Ill., Argnropulos, son, 1028; Michael IV., the 
Paphlagonlan, 1034; Michael V., Cnlnphates, 1041; 
stantine IX., 1042 (the ahandontMl Zoe, wife or mistress 
of all the last four); Theodora, widow of Constantine IX., 
1054; Michael VL, Stratiotes, 1056; Isaac L, Comnenus, 
1057; Constantine X., Dukas, 1059; Eudoxia, widow 
(with Romanos IV.), 1067 ; lilichuol VII., Purupiimkes, 
and Constantino XL, stcpsaiiB, 1071; Nikephotos HI., 
son, 1078. 

Alexis 1., Comnenus (Alexios Kumnenos), 1081; John 
OomnenuB, son, 1118; Manuel 1., Comncmiii, son, 1143; 
Alexis IL, Comnenus, son, 1180; Andronicus 1., Com¬ 
nenus, cousin, 1183; Isaac IL, Angelas Comnenus, cousin, 
1185, deposed by Alexis HI., Comnenus the Tyrant, lli)5, 
restored by the crusaders witli his son Ale-xis IV., 1203, 
both mnrderod by Alexis V., Dukas, 1204. 

Latin Emperors (i.e. of the l^tin, not of the Greek 
Church).—Baldwin, count of Flanders, succeeds on the 
execution of Alexis Dukas, 1204 ; Henry L, brother, 1206; 
Peter de Courtenay, brother-in-bw, 1216; Robert, sun, 
1221; Baldwin ll., brother, 1228; John du Brieune, 
associate, deposed 1261. 

Greek Emperors. —At Nieoeo. Tiieodoro Hiskaris I., 
1204; John Vntaccs, sun, 1222; Theodore Loskaris II., 
son, 1265 ; John lAskoris, brother, 1259; Michael Palus- 
ologus with him, 1260. 

At Constantinople. Michael VHI., Paltcologns, reigns 
alone, 1261; Andronicus IL, son, 1282; Andronicus HI., 
gran^D, 1828; John I., Palicologus, 1341 (Cantneusenus, 
regent, proclaimed 1341, abdicates 1347); Mauuel IL, 


Palxologu.s, son, 1391; John IT., Pnlxologus. 1425; Con* 
Ktantino XII., Palocologus, brotljcr, 1418—killed at tho 
taking of Constantinople by the Turks, 1453. ^ 

GREEK FIRS was the name given to a composition 
which was largely used by the Greeks of the Byzantine 
Kinpiro In their wars with tho Mohammedans. Its natnre 
was kept a profound secret fur centuries, but tho material 
is now believed to have been a mixture of nitre, sulphur, 
and naphtha. It burned witli teniblo fury wherever it 
hdl, and it possessed tlie property of buhig inextingnish- 
nblo by w.atcr. Even when poured upon the sea it would 
float on the surface and still bum. It was used in warfare 
fur a considerable time after the discovery of gunpowder, 
but gradually fell into diMise as artillery became more 
efTeetive. Tlie name is still .sometimes used to designate 
the inflammable compounds known to modern chemists 
wiiieli have been desigiuid fur use in incendiary shells, and 
for .a composition wliit'h has been used by tJie Fenians to 
set fire to (lublic buildings. 

GREEK LANGUAGE ANB LITERATURE. 

Greek ib u member of the Ar)'an family of languages, 
otherwise culled Indo-Gerinmiic, u term roughly indicat¬ 
ing their geographical range previous to tlie discovery and 
colouizutiun of the New World. Of these Sanskrit and 
Zend arc, speaking generally, the oldest and most archmo 
(or best ]n*e.ser\<:d) in form, and modern Engli.sh is on the. 
uhole the most recent development. Tlicse statements 
inu!»t, however, ho received witli considerable qualification, 
aud no less must the assertion that Greek comes nearest 
to Sanskrit in approxiinatiou to the supposed original 
stock or mother-tongiiu of the Aryans be taken with some 
rchcrvo. The relations of the various languages of a given 
group to the piiruntul type may bo best illustrated by the 
analogy of manuscripts. The three leading M8S. of the 
New Testament, known as tho Alexandrian, the Sinaitir, 
and the Vatican respectively, fuinisb, especially by their 
cunseii.sus. tho most rcDahlo test. But a largo consensus 
of later MSS. may establish in given cases a more ancient 
reading than any or ail three of them supply. Or further, 
a reading may be ancient in one respect and modem in 
unother-^e.f/. the words may bo genuine, but the spelling 
may bo corrupt. To apply this illustration to the subject 
uf this article, Greek on the whole is more archetypal than 
Latin in its vocabulary and grammatical forms. In tho 
Greek word (pipiras wo have a nearer approach to the 
Sanskrit hhdrati than in the Latin word fertuVy where 
in particular tho ending vr Is a later and independent 
fonnation. But on the other hand, ^ standing for 54 
illustrates a prevailing depai'turo of Greek from the Aryan 
urigiiiul—viz. the consistent substitution of an aspirated 
tenuis for an aspirated medial, seen not only in ^ for 55, 
but equally in for yk^ and 4 for dh. If it be asked bow 
do we know that in these cu.ses the medial aspirate is older 
tlinn the tenuis, the answer is—by the general consensus 
of tlic other allied languages, for 4, ^ in Greek answer 
not indeed to ///i, 55, which Sanskrit and Zend alone, 

and that not uniformly, prrser\’e, but to rf, 5 respectively 
iu Gothic and all tho Teutonic tongues, os well as in Sla¬ 
vonian and Lit huanian, Albanian and Celtic, nnd even, so far 
os regards tho occurrence of the sound in question in the 
uiiddlo of a word, in I.Atin. So wo may say that Greek 
is older than other languages In so far as it keeps an 
aspir.atc which they have lost, but tliey are older than 
Greek in so far us they keep mediuls which Greek baa 
trunsformt'd to tenues. For a full expositiou of the relor- 
lioiis of tho main brancbe.s of the Aryan languages to each 
other see August Schleicher’s “Compendium der Ver- 
gleichonden Qrammatik dcr Inde-gcrmanisclien Spracben* 
(Weimar, 1866), and Cnrtius’ “ Gruudsugc dor Greicldschen 
Etymologic” (I.eipzig, 1869). 

The Greek language, in the most ancient literary moDU* 
I ments of it which have cuuie down to us, presents os with 
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several iliulectic forms. Of those the most impcirtant are 
the Ionic, the iEolic, and the Dorian. 

The Dorian dialect is chiefly reinarkahlo for its breadth 
of vocalization, the vowel a bcin^; of far greater frequency 
here than in the other dialects. It also often rc]ireseiits the 
Sanskrit cunibiiiation ij by 2d} instead of by^. Example: 

&,a|S«ri rUt lAtthfitif al iCfitiri ir*, 
which in classical Greek would stand 


Aristophanes in his “ Aelmrniaiis ” gives the ahove as a 
bpcciineii of the country brogue of Meganu Other varie- 
tles of Dorian arc the Lacoiiian (Spartan), the Elian, and 
the lioeutian. Further features of the Dorian an* tho 
use of r«h tec) for *!, plural innscuUne and fcuilnine 
of definite article, and andinic forms like for 

rtifSct in tho third persou jOural of veriis. Tlie liocotiun 
is especially rich in tlio sound «/, which l..tcr dialee.ts 
represent by i-. 

The yEulian^ besides many arclinisins coinmoii to it and 
Dorian, is noted for one rcinaikalde innovation—viz. tho 
dropping of tlio aspiinte before ijtf? for yslf— 

while it clings wUh peculiar Icnucity to the digaiiniia (F), 
equal to V or tho consonantal v'. it also nppioxiinates to 
Latin by dropping as a sign of the ]ionunali\o nmsculino 
in tho 80 -eulled a d”ul<*nsion— c.tj. /Eolic iTTirat, Doile 
iTiriw, Attic hrirv.g. 

Tho Ionic is tho most inipoitnnt literary dialect of 
Greece, especially in its latiT at Attic form, as tho lan¬ 
guage of the le-ading literary people—viz. the .-\tlieni?ins. 
In its older form it displays a marked prchTcneo for ox er 
«, OS xve sec in lIiTodotus, wliosc history was written alsait 
425 n.c.; but in Attic this tendency is so far rolr.iined 
that « ia tlio favourite voxvel after e or /. xxhile is pre¬ 
ferred in other places as a fcmiinine termination. 'I'ho 
RO-cul)ecl Nexv Attie, llie language of Xenoplmn (whei xxrote 
the “ Aiialm-'is” about hlU preferred tt to pr for 

Sanskrit rj\ i>ut in the coinmoii diah'cl, (t^ «ejvK 2i<eAt«Tef), 
which W'ns the final outcome (jf tlio merging of proviueial- 
isQiff hy tlic Macedonian conquest, this sp(‘ciallsm sur¬ 
vived only in u few wo.'ds—c.</. -rjatrTfti for it^pipe<u (Imt 
conversely, ht»iethhu ft)r 2i«raTTa»'). As compaivd xvith 
tho older dialects Attic abounded in contractions —uyutk 
for iTirtis for i-rriitf and so foj'th. Tlii’ earliest 

and most archaic form of the Ionic dialect is that found 
in epic poetry. Hero rcJalivi'ly uncontraeted words ahoinul, 
tho definite article is its yet almost uutiseil, and tliu 
digamma is in full force, though this is not appaient from 
tho MSS., but only from the scansion. 'I'ho ]>oems 
ascribed to Homer (about b.c, 850) and Hesiod (abimt 
B.O. 750) are tho best examples of epic. In lyric poetry 
(Pindar, ul>out it.c. 450) during the Attic period the ]>oiic 
dialect survived,and xvns afterxx'urds artifteially used in the 
Bo-callcd jiastorul verse, the Hucolics of Muschns, liimi, 
and Theocritus, during the Alexandrian period (about ii.c'. 
276), But tho Ionic dialect was the language of llic early 
chroniclers whose xvritings, as tlios(5 of Kel- 

lonlkoa, Stmbo describes as ]) 0 ctry divested of metre, and 
in its Attic form it heiaimc, during the splendid era of the 
fifth century n.c., in tho hands of tho trag(‘dians and 
comedians, .£sGhylus, Sophocles, Euripides, Aristophanes; 
the historians Thucydides and Xeu(t}>hon and their succes¬ 
sors; the philosophers Plato, Aiistotle, mid Tlicojdirustus; 
and the orators Demosthenes, .^vscliinos, Sfierates, Hy- 
perides, of tho fourth century xvitli ineonsiderahlo 
variations, the literary language of Greece. Henceforth 
Attic was tho standard of u correct style for ordinary prose 
purposes, and under tlic PtolemUis nt Alexandria (covering 
the last three centuries B.c.) imitation and artifice l»e- 
came the order of the day. In prose imitation Attic, in 
lyrics and bacolics imitation Doric, in heroic and elegiac 


verso imitation Epic was tho prevailing Alexandrian fashion. 
Meanwhile the spoken language of the common people was 
called Hellenistic Greek, or the common dialect, the general 
line and tone being Attic, but with a tendency to a simpli- 
tied grammar and the adoption of many non-Attio forms. 
After discounting obvions Hebraisms a foir notion of the 
salient feutnres of their common Greek may be gained from 
the Septuagiut translation of the Old Testament, made at 
various times hetxveen 300 and 200 B.c. Here wo have 
already the germs of xrhat is (adlod Modem Greek. A 
tendency observable already in Aristophanes (who gives us 
the talk of tlio market-phicc) to substitute diminutives for 
]n'imary forms; the occurrence of provincial nrchaisini not 
fuiind in classical speech; the abandonment of grammati¬ 
cal expedients not serving any indispensable practical 
I>urpubo—c./y, the dual nimiher and the optative mood; 
tlic gradual usurpation of tho functions of tho perfect 
lenso hy the aorist; an increase in the use of prepositions, 
and a corresponding economy in casc-ciidings; aud gene¬ 
rally the substitution of an explicit fur a terse mode of 
diction (trvs or <V« for and tho like), mark 

lli<* inevitaide transition from the ancient to the modern 
mitnner aliki* of tliought and expression. See this exum- 
jilliicil more in detail in “Tlie Modern Greek Language in 
its J{elali<in to Ancient Greek,” hy E. M. Gcld.'irt (Oxford, 
Clarendon J’rcss Series, 187(1). iSopliocles’“ Greek I.cxi- 
eoM of the Human and Byzantine Periods”(Boston, 1870), 
and the same autlior’s Glossary of laiter and Byzantine 
Greek” aiul “ Mocleru Gr<’ek Grammar,” may also be advan¬ 
tageously c»»nsulted. 'I'iie further development of tho 
moc!enii/.iiig teiideiiry inny ly", traced in Polybius” (second 
cenuiry n.<'.) and in the Kow Teshnnent. 

Jf anyone divsircs to form a notion of the state of tho 
sfjoken or vernacular language as contrasted with artificial 
or "lassiciil standards, aliout 180 years after Christ, no 
hook v.ill ho likely to prove moie instructive than Snbcck's 
edition of Piirynichus, tho “Eoh>ga 3 ”nnd “Epitome.” 
Tliis grammarian set his face like a flint against the 
enqiloyment of non-Altic forms. And it is astonishing to 
see how nearly ovvry usage against which ho protests 
lias finally <‘stalj]ishcd itself in tho modern langnngc of 
Circcec. One iu:iy iustanco such words as rtjjoi* (iwiw 
»s««v) for (now fur f(>r 

irjvT'Tfitf, A Nubian inscription by a king Nilco, in 

lUickh’s “Corjais Inseri]>lionum” (iii. p. 48G), may servo 
as a type of the Greydr spoken in JCthiopia in tho age of 
Diocletian (a.i». 281-305). So far ns it is not merely 
bai barons it. di.s])l:iys matiy notable niodcniisms, 6 . 17 . tho 
disuse; of veilis in / 4 (, (lie einployme'.il of uxfAi.v, found also 
in Polybins, for it/, now «x»/u«}or cXctfu forwityr***, 

and an exuberant u.se of prepositions. Prom the ago of 
Diocletian wc pass by an easy transition to the Dyzuntino 
])criod. Byzantium under Constantino (solo emperur A.ii. 
32.']) and liis Knccc.sws w;i 8 called Kis Now Rome; 
henco tho origin of the term Romaic to designate tho ver¬ 
nacular of the later Greeks. The same divergence between 
tlio languag<* of tlie people and the language of literatnre 
jirevailcd under the Byzantine ns nndcr the Alexandrine 
dynasty. Graiiiinariaiis and eecIcMastics vied with one 
another in writing a spurious Attic, but little by littlo 
tho vernaeubr crept into the works of tho latter, especially 
in such documents as tlio “Gospid of Nieodemua” (end of 
fourth century) and the “Apotheginata Patram,” “Acts 
of tho Council of Constantinople,” 630 A.D. From tho 
beginning of the seventh century to the close of tlio eleventh 
learuing xvas at a low ebb, and a good scholar was so rare 
a phenomenon that It was believed by tho superstitioim 
that the h'oinied Photias hud received lessons in the black 
art from a J^•wi^ll sorcci-cr (Sophocles). Isolated inodorr.- 
isms up])car in the writings of Theophanes (768-806), 
Malolas (of uncertain age), Leo V., the Armenian (813), 
LcoV L, the phllusophGr( 88 G-fl IJ), Theopliancs CuntmnatuB 
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find Cedrenus (1057), also in qnutiitions by Anna Comnena, 
^v)lo wrote a history of the Bysuntine War about 1100. 
Ercquont reference is made by many of the Byzantine 
-writers to this spoken dialect, the language uf flic com- 
inuu people; but imperfect ns the scbolarhliip of most of 
tiiese authors is, insensibly as tiieir speech is obviously 
infected by the language of the vulgar, this is never allowed 
to rise freely and fully to the surface, but is always over¬ 
laid by a strained and artificial, though generally harhaious 
iuid bastard literary style. All at once, in the porson of a 
poor monk called rtochoprodvoinus, what is ossentinlly 
modern Greek comes forth full (It'dgeJ, and tliu cluuigit 
that bad been the silent work of centuries is Kuddenly 
revealed in a series of popular verses in accentual not 
quantitative measure, preserved to ns by the granimaiiMn 
Oorae^ (Coray) in the first volume of his “Atacta.” The 
burden of these verses is th(5 poverty uf learned men. They 
aro written with great spiiit and remind us of .TuvenaL 
The language of i’tochojjrodronios is in all essential re¬ 
spects the vernacular of Greece of to-day: the leiidencles 
traceable hitherto have home their fiiul, and Ihmiaiu 
or modern Greek is the result. Tlic salient features mav 
he thus sumnu'd up:—The infinitive lias disapjioaied, save 
with auxiliary verbs, its place being snjqilied by pai tides 
with the subjunctive. Vetbs in have nit hccfunc verbs 
in w. The aorist does duty fort lie jierfeet as welL'H for itself. 
Most of the partidplcH are .snpplautcjl l»y particles with 
iudic.at ive: “ when he had como ” taking the place of “ Iiaving 
come." I'ho optative nujod and dual nuinher are dispensed 
with. Practically ail prepositums are construed with the 
accusative—one or two compounds only witli the genitive. 
The iicousafivft and genilive also do duty in tiiin for the 
dative, which has virtually disappearoil. ('umpiaind tenses 
—future, perfect, and pluperfect, so f.ir us ilie two latter 
:in» not expressed by the aorist—tuKi* the ]iluce of tin- 
siiiiplti ones of classical Greek. In sjiih* uf this vast levulu- 
lion the gr<'at majority of classical forms sunive sjiorudi- 
cally in isolated jdirascs. Hence the compavativi- cu.^e with 
which thuso of them that are iiscfnl and convcni<-nt ha\i* 
been resuscitated in what is (‘ailed cultivated modern 


seven sh'ings were made to cover two tctrachords, by taking 
Die iniddb stiing as tlu^ last of one tetrachord and the first 
of tlie other tetrachord. If the lyre ran ovei^thc seven 
notes whicli we call in our nomenclature E F G A Bl7 C D, 
this gave the two similar tetraeliords E F G A and A Bl^ C I), 
each of which begins wdtii a semitone, E—F and A—life 
rcsjiectively, followed by a tone and then another tone, 
covering altogether tlicref(»ro the interval of a perfect fourth 
(five semitones). The semitone, to hcirin with, was iinpera- 
tivel}' necessary to Gn'ck ears. Tlic important note A was 
the vie»c (middle string), and answered to our keynote. 
Tlio ollicrs were called jtov<mwA<t (next to mesu, «.c, our 
jmranvte (next to note, /.e, our c), and iiefe, the 
shortest string or treble string—these rc*ekoning upwards. 
Reekoriing d<;winvanls next to mesc eaino lichanm (the 
forefinger-striug, *.c. <»ur r/), then parkypate (next to 
hypulc, i.e. om ./'), and linally hypatt^ the longest or bass 
stiing. (ATVc iciilly means lowest, and hypute highest, 
hut this is li(‘cuuse the hre was held slantwise, so that the 
lowest string in iK’isition was llio highest in jiitcli; the 
same tiling liappens at. this day with the \ioliii. To avoid 
confusion uttii had belter be called tlio treble siring.) The 
wliuJe lyre, when tuned in its natural way, with vte»e on 
the middle string, then lan from bass to treble, hypatv^ 
p(irhypnti\ Iu-Ikuuis^ purumcff:^ pnranUe^ nhe; and 
In the time of Terpander, a famous lyiist who gained the 
]>rizi‘ for tnusie at the feast (»f Apollo Curuetus at Sparta, 
t»7(>,llie timing of this lyre, if our A (A below middle C) 
was tahon ns w’ould he, as said above, E FG A lib C I). 
Hut it is nocf'mniy t peat lliaL tliese are our names for 
tlie notes, lli • Greeks had no oilier conception of them than 
as .‘tiings. Any modern iiinsici.ui iiaving the scale ns 
' wiitteii ahov • shown to inm would say at once that it was 
I n fiagiiient (f F major; and if one begins on F not E, and 
' ti.msfcis tie K funii liio hotmin to the top, adding to tluit 
j an (.clave F, tiie actual beak* of F major is given. Yet it is 
manifest tit. . il tlie piece ends on A, and the harmonies 
i me nnide li iiwolve round as the keynote, a euriuus 
: Kind (d mu »r key is made, ditlViiiig from our miiior bv 
I iiaving a t-e lilonc to start with, am! Imvingwhat old writers 


<lreek. The limits of this article preclude ns trom fiaeing 
the development of modeni (iicek Hlerature from IToelu)- 
prodromos onwards; W'e ean onlygi\e the mimes of the 
leading subsequent and contcmjMUJivy aulltors. Sucli are 
^lel(‘ti()S (ehiireh liistoriaiil, (.'liortakiv (tiagedian), Cor- 
iiai-os (poet), 1601; Kizos, 17do ; Khigas. .a patriotic poet; 
Villurus and Christopulos (lyric poets). 1770 ; tin? novelist 
►Soutsos; Vanivns and Yrailas, piiiKisophcrs; Si-Knnos, 
Vnlaoritcs, Zambcllas, Zalacoslos, Viaehos, KaiigiU'ns, 
Tantalides, and G. M. Yizyenos, most of the Killer still 
living. Fora full aceonnt of modern Greek autliors see 
“Geachichtc dcr Ncugricchi.selicn hitteratur,” by A. R. 
Rangaves and Daniel Sanders (I/*ipzig, 1H81). 

GRBKK MUSXCAI. SVSTBIM. Then' is ii» doubt 
hut that the Greek musical svstein was the foundation of 


I (“all ixjlnt. b rcNth. 'I'lie seventh in Greek sealc.s was always 
! a loin* heh \ the ?ac.s(?or keuiofc; and all Greek music w’as 
! in this peunhar minor without exception, both in this eon- 
I jnnet system and in the disjunct system next to be describcil. 

Blit soon after Terjiaudcr’s time Egypt was thrown 
opi'ii to liu; (iiccks, Iiaving been jealously dosed against 
foreigiieis till the rcigii of Fsaimnetiehus (*iH6—635 lUO.); 
and as tlie Egyptians were well lUNjuaiuted with the 
musical ii'*e of tlic octave, this was quickly adopted by tlio 
GiTcks, and m'ltiWAn raised atone to hccoino the octavo 
from hypatvy parunCte being also ralst'd a lone. This left 
a great gap between paraincse and paranete, a gap filled U]i 
by a fresh string, which, as it w;is a third from me^Cy was 
called tlic third-string, trite. At the same time, to keep 
till! fumlauieiital ]ilau of llic tetrachord. the string ahovu 


our own; but the exact details of tludr s\stcm remained 
ajiparcntly an insoluble enigma until Mr. ChappeU's learned 
“ History of Music” put forth its first (and as it jmived 
its ofily') volume in ISTL Without giving the inaleiiuKs 


mese was raised a half-tiiuc. The cllbct of all these 
changes w’as to give eight strings to the lyre, nn-aiiged in 
two (Uyunci tctrachords, fwm* no longer ending tlie one 
t(‘tra(-hoid ami Irngimiing tl other, hut ending tlie 


of hiB pniof, which is conclusive to anyone able to follow' one ami paramese brginnin the other a tone above: and 
tlic Greek writei-s, it will be desirable to set down tlie the somids in ir liomciiclatuie would he, on the eight- 


results of his careful investigation. 

Greek music w'as based upon the lyre, ami ns this 
anciently had four Ktriiigs thn whole system is composed 
of four notes or teiravkonh. Following the Latins, 
ave U80 letters to designate our notes; the Gixcks ustd 
letters truly to write their notes with, hut not to name 
them by. For this purpose tliey used the names of the 
etriugs of the lyre. In very early times the acveii-btringed 
lyre come into use, and the numlnir of the strings thus 
correspond log with the number of the sun, muon, luid five 
^Greek) planets, was held to be perfect and mystical. The 


string lyre- 


K F G A. B C D E. 


This is the disjunct system, which for ordinary use rapidly 
pushed aside the older system (d (“oiijunct tctrachords. A 
glance will show the imibiciun that wo Imvc hereout minor 
Beale c.N.aetly, with the one dis.iiietion (fundamental ton 
Greek ear') of seventh. F t our taste G in the above 
scale should ho G?r. ABo we prefer our Kcalo to run from 
the keynote to its octave, whereas it is seen that the 
Greeks liked better to rmi from the dominant to its octave. 
When, ns in the tcale used as u type hitherto, our A (A 
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b<0<)w middlo C) woh tlio mesA, tlio key (wliidi »ljould 
mil A minor with a flat seventli) was called by the Greeks 
llypo-Do^inny ».«. beneath or snb-Dorian. The Dorian 
(which wo should call ]) minor with a fiat Sisventh) was a 
fourth above it; and ti»« Hyper~Dorinny over or super- 
liorian, was yet another fourth above that. Hyper-Doriun 
would be the same as our G minor with n flat seventh. 

There were five bucIi scales or principals, emOi with its 
hypo- and its hijpet-y or as we should say its domiiiunt and 
its subduininant. This dillerence must however be bonie 
in mind, the Greek dominant {hypo-') >>as eoneoived ns 
starting a fourth htlow tin* principal, and our il(»niinant is 
always conceived ns Ntintingn lifth nborc. The musical 
result is identie^d, the distinction is only nuo of iioincn- 
claturo and arrangement of sciilc. 'riie converse is the 
case with our Rubduininaiit, which ljr«;ins a fifth below 
the keynote, wliereas the Greek hyper-hCfilc began a fourth 
above its principal. The following aic the scales, with 
tijcir keynotes in modern phraseology attai-ln*d:— 


DO.MINANTS. 

]fypo-J)orian (A), 
llypo-lonian (Hi?). 
Uypo-l'lirvgian (II). 
Uypo-A‘Iolian (C). 
llypo-I.ydiaii (CJ}). 


rUlN( IPAI.S. 

Dorian (D). 
Ionian O'-t*)* 
IMingiun (10). 
iEt>lian (1’’). 
Lydian 


The respective snbdonunants were Hyper-Doiian, Tlyper- 
luuian, Hyi«!r-l*lnygian, llyjici-A*!<dian, U>])ei-Lydian, 
answering to our (}, Afv, A, Jt*?, and 1$'. It is observable 
that Hyper-Phrygian, llyper-AColiau, ami Hyper-Lydian 
arc tJio sainu scab's as IIy]jo-l)orlAn, Hypo-Ionian, ami 
Hypo-riivygiiui (A, ll|i, and B); but tlie first arc au 
octavo liigher than tJie second. Our conception of an 
unlimited scale was foreign to the (zrcck. His scale was 
limited to two octaves stiic.tly. The metn'i of Durian nos 
not any D, hut the 1) above middle 0 {tl') and no other, 
tho mtsv of Hypo-Dorian nas a, mu! not any other A. and 
that of Hyper-Dorian was tj' (tlio G round which tho Treble 
clef curls), and no other G. 

The whole compass of Greek music was tberefoni three 
octaves and a tone, from the lowest A of the llypo-Doriun 
(a) to the highest B of the Hyper-Lydian {h'*) 



Tho way in whieh this two-octavc scale, or “greater ])er- 
fect system,” was ariived at was tiiis:—Taking tljc two 
disjunct tctracliords already known to us, and railing them 
llie tctrachord of mpxv tho lUfjunrt /cD'«c7t«r<f respec¬ 

tively, we add on a tetiaehord, starting from iiotd as a first 
note, at the top, wliicli wo call the nj lrnne tetraohord; and 
M*e add on another tetraeliord at the bottom (alwayskeeping 
the construction of the tetraeliord to the same ])attern of 
“semitone, tone, tone”), taking hypnie ns the top note of 
this tctrnchoid, V 1 Icli wc call llie tetrnchord of hjfjtaie. 
An extra or added note Q>roslamhanomeuoH) will bo found 
to complete tlio double octave, and to form the lowest note 
of the scale. Taking ns our type, as before, tlio Hypo- 
Donan (of which the mei.v is a), but it being well under¬ 
stood that tho same Greek nomenclature and tho same 
relative system of sounds was np])licuhlfl to all the fifteen 
Greek scales or “ inodes,” we may represent the “ greater 
perfect system ” ns below. 

(Theletters show the values of thesi*“strings” in modern 
notHtion for tho Hypo-Dorian inode, where the mesv is a; 
^ being Bass F, c* being Middle C, nml being Ireble G, 
It must bo added that the exact translations of the nmiies 
of the tctracliords would be “tetraeliord of the highest 
strings”—-highest in position as the lyie was held, h»tcQ»i 
in pitch of sound—“ tetraeliord of tho middles,” “ tetra- 
chord of the disjoined,” and “tetraeliord of tho extreme 
strings.” The nuineiieluture is slightly altered for cleai'- 


noss* sake. As there are two poramesd strings, &c., the 
principal one is either called simply paramos^ or in full 
parameaS dleztuginendn; and in like manner Uchanoa (^), 
&c., arc either simply so called, or ai*e colled Uckanua 
mtaoay £-c.) 

GKKEK GRKATKR TEUrECT BTSTEK. 


^neie aypcrooimony . 
'I'etrachord J paraneU hyparholaidny 
(hyperbolaion), Urita hyperOolaidny . 

j ^nvLvy . 

paranvte . 

paramesi\ . 


(diezeugmenon). ( 


Tetiaehord 
of me»i 
(meson). 

Totraclioid 
of hypaie 
(hypaloii). 


hypalCy . 

* lirhanoa hypatony . 
"^parhypate hypatony 
^hypate hypatony . . 

The added tunc or proslatrdianonicnoSy 


Tone of di>juuctiou. 

(keynote), 
j Uchano8y . . 

*) parhypalSy .... 

* .... - 


V; 

d\ 

c'. 

'b. 


f- 

e. 

d. 

c, 

R. 


Running contemporaneously with this was a develop- 
luent of the conjunct system, which had no extrenn- 
tetraeliord, and tho npt«*r tetraehord of which was tin* 
original conjunct tetraeliord which wo already know—in 
tho Hypcr-l>uriiLn it would have tho sounds a 6tz c cf. It 
needs therefore another diagram to show this secondary 
system, uhno.st exclusively Used for sacred purposes. 


LhSSEIl l»EKl*KCT SYSTEM. 


^ yUi'le at/nhnmen6n. . 

Coniuiiet I * 

T.tmcho.d ■ 

. . AS itnte at/nommenon. . 

(syiittiiimcmnO. t . ’ 

' ^ r IH%.ilUy ..... 

j lichanoay . 


Tetraeliord 
of lilcse. 


J parhypatt'y 
^hypaley 


4 


Tetraeliord of j lichanoa hypaton^ . 
llypatO. '^parhypate hypatoHy 
^hypati Hypatony 

Added t(>ne or 2>roalambanomtiioay • 


d\ 

c\ 

«*• 

f/* 

e, 

d. 

c. 

n. 

A. 


Tho values in our nomeiiclattire of these strings as tuned 
ill the Hypo-Dorian mode arc given, maai being o, tho A 
below middle 0. This pysteni was the older of the two, 
and the tetraeliord of hypate was added by loti about 450 
n.c. Tho “added tone” eoimo later. It must be noticed 
tiiat wliile A, r, and d correspond to the o, c' and tTan octavo 
liiglier, is represented in tho tetraehord of hypaii by 
ii^ 1 This certainly sceiiis to foreshadow the varieties of 
the “ccclesiasticar' B which ended by giving us ourfz, 
ond See Accii>KNTAr.s. 

Hypo-Durian, tlie lowest 8c.ile, both as giving the lowest 
tones in music (as was then considered), and also as not 
extending beyond the high male voice (tenor a' being the 
top note) came to he bo favourite a scale os to be called the 
“ common seulc.” >Vhen (hereforo organs were built, which 
were the earliest keyed instrunientB, their notes were tunc<) 
to Hypo-Dorian. 'J'hat is why tlie “natural Rcale” of 
organs and pianofortes, tlie scale of tho white notes, ia 
Hypo-Dorian, or A minor with a flat seventh. W® now' 
consider our keyboard to lie in C major, but major musie 
was a luxury unknown to the aneients. What has puzzled 
BO many children, namely, why tho first scale (c) should 
begiu on the third letter, is tliercforo easily explained. 
The white notes of the Inbtrumcnt are tuned in tlie ancient 
Gierk minor, and only by accident contain our modem major. 

The reader will doubtless wonder to find Greek mnsio so 
complete and simple a system when he has been possibly 
told that every “ mode ” conlained a diflerent arrangement 
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of tones. This did occur in practice when the ordinary 
lyre was used, but is at onco cosily explained. Lot there bo 
a lyre of eight strings, timt is an octave in compoKs. from 
a to a\ and for simplicity's sake let us desire to piny in 
our modern English keys. We should liuve, of course, to 
regard each string in turn ns the keynote. If we desire 
to play in the keys of A, of B, of C, &c., our lyre would 
have to be tuned afresh for each key thu 8 :»- 

For A, (a) 6 dt' rf' e' /S' r/S' «' 

F<.r B, a# (ft) cS' rfS' /S' P" < 

For C, a 6 (c') d’ e' f* tj u* &c. 

(The keynotes are put within parentheses.) 

So was it with the Greek lyre; ns sopurnte sections were 
taken out of scales which (like ours in tlmt respect) were 
nil completely of the same pattern, these separate sections, 
as in the illnstratiun above, were of course very diverse in 
their tuning. And as the ancients sonx'tiines ref(T to tlie ^ 
octaves as played on the octavc-Jyro instead of the entire | 
scales, great confusion luis been caused and an entirely I 
wrong notion bas beim given. I 

It now only reiimlns to explain the tnhnrmomG and the I 
rftromafic variations. What 1ms Ix'eii given above is the i 
dlattmic scale. Now in every tetrachord two Tarintions i 
existed. The chromatic variation consisted in tuning tJie 
second string of each tctracliord lialf a tone flat; the en- j 
liannonic variation retpiired both tlie sceond ami tile third 
string to be altered, tbe third string being lowered a tone, ; 
i.t* to the pitch of the second, and the second lowered a , 
quarter of a tone, midway between its oKl pitch and tlie . 
first string of the tctracliord. Taking ns nii example < 
tlie two middle tetrueliords of the Hypo-Dorian c/ya, j 
ft c' d* e', the chromalie variation would he e ff^u^ | 
ft c' cjf' e', and the tuharinonic variation would be c / a, 
ft ^ c' e', where ^ inenns a quarter of a tone above the 
previous noto, a note midway between h~c' respectively. | 

Xbc use of the enharmonic is evident. Nearly all | 
Hiicitmt music is ptntaitmic (old Siotcii tune.s, many of 
the oldest English tunes, the entire Cliinese rcjiertory, 
&u), for tbe notes we call the fourth and the seventh of 
tlio scale are much more diflicult to sing than the otliers. 
(This is why so many old tunes emn he played on the 
black notes of a pianoforte, witli six notes to the octave, 
>.e. a iive-sound or pentatouic scale.) But two strings were 
redundant in this tuning of the Ivie, they thurefore were 
turned into giace-notes, giving tlie little mordant or trill 
that a violiiimt calls n close slmkc—a favourite device 
with Oriental musicians, especially Arabs. Many of our 
concert singers use the same trick to give brilliancy to a 
prominent note. The quarter-tones, which used to seem 
bo formidable in an account of Greek music, are simply 
graoc-Dotes, therefore, when examined. The ouharmuuic 
was for a long time the favourito tuning. 

The chromatic variety is still more valuable. For it will 
be found to combine a pentatonic minor aud a pentatonic 
major. Its complete form in Hypo-Dorian (taking the two 
middle tetrochords only) was thus;—s/ a ft c' eg' e\ 
But out of this we get ef ah c' e' (minor), or as wo 
should write it, keynote first, a ft c' t\f' a\ and also the 
corresponding major a ft cj}' t* a'. This bucceeded 
the enharmonic variety in geitcrul favour. But finally, as 
musical skill and cultivation improved, the pure Diatonic 
was heartily adopted. 

Certain modifleations or colourings (c/irom) of both 
cnhannonic and chromatic existed, but need not here bo 
noticed. For the notation of the Greeks see Notation 
or Music; aud for an account of the discovery of the 
three pieces of uncieut Greek music which have come 
down to us see Gai.ij.I!:!, Vincenzo. TIicku 01*0 respeo 
lively hymns to Kolliupo, to Apollo, and to Xcniesis, aud 
all are in Ilypo-Lydiaii (cjf' minor). 

The old modes were very hlgli in pitch (a fact leading 


many to lielievc that voices have become low'er oy civUIia* 
tion); and late in the second century of our era Clandina 
Ptolemy, to whom wo <iwe the disarraugeinc^t of our 
astronomy till Copernicus set it straight again, also 
disarrauged Greek music by lowering the pitch of all thn 
bcaleb a fourtli. Thus tlie Dorian meU he put at a iostoad 
of d\ and so with all the rest. It relieved the voices, but 
it has caused much confusion. 

The quite inaccurate revival, ns it was thought to be, of 
the Greek musical system by the monks of the dark age.s, 
who completed the cycle of errors by using the Greek 
names Dorian, Phrygian, &c., for seales constructed on a 
totally diflbrent plan, will bo found explained in tho article 
Modes, Ecci.ksiasticau 

GREEN EBONY is a dycwo<»d extensively grown in 
•South Ainoriciu Its botanical name is Jacaranda ovali- 
Jolia, of tho order 13 idn()xia<;e. 1£. It is a hard wood of 
an «*!ive~gieeii eoluur, and prodnees green, browu, and 
Yellow d}es. It is generally imported in pieces about 
a foot in length, and Is oeoasioiiully used for carjicntry 
])urposes and by turners. Tlie tree has compound leaves, 
twice pinnate, uiid bliowy blifush flowers in terminal pan¬ 
icles. Green ehony is also tin* name given to tho wood of 
F.xcfrcoria (flaadnlosa. See Kxcd'U’AUlA. 

GREEN CARBONATE OF COPPER is the 
name very often applied to the mineral MAi.Ae'iimc, in 
c^intradistinction to the blue carbonate, Azukitk or 
chessylito. 

GREEN'BACKS, tlio popular name for tho paper 
cuironcy of the United States, so called from tho colour of 
tile printing ou tho backs of the notes. 

GREENE, MAXJRXCE, MUS. DOC., the son of tlie 
vicar of St. Ulave Jewry, London, was born at the end 
of the srvontcentli century. He received his education in 
St. Pniil's elioir, under Britul, the organist, and in 1718 
succeeded his master as organist in St. Paufs Cathedrah 
On the death of Dr. Ciuft, in 1727, ho was appointed 
organist and composer to the Chapel Bnyul; and in 173() 
was presented to the oflice of master of his majesty's band, 

‘ DU the decease of Eecles. The degree of Doctor in Music 
was conferred ou ium at Gainbridge, bis exercise being 
l*opc'a “ Ode on St. Cecili.a’s Day,” when ho was elected 
piufessor of mubic. on the death of Dr. Tudway. 

In IToO Dr. Greene eonie into possession of a good 
estate in Essex, and died in 175.5. Among Ids compositions 
I aio some charming cantatas and songs; but his fame is 
I built on his Forty Antiieiiis for oue, two, three, four, five, 
six, seven, and eight Voices," in two folio volumes, full of 
melody and vigour and at the samo time in the highest 
degree scieutifle. Gieene was very friendly with Handel, 
who.«.e good graces ho gained by inviting him to play at 
I St. Paul’s at a timo when thero were but few orgaus in 
London worlii iioLiee. At the same time he was intimate 
witli Bononcini, who absurdly aflected to bo Handel's 
I rival. Indeed it w.is Greene who innocently introduced 
I the too famous madrigal of his friend, which when it was 
I proved to bo a shameless theft from Lotti caused Bonoii- 
' cini’s ruin. The fine collection of cathedral music every 
one admires as the result of Dr. Boyce’s care was in reality 
to a cuusidcinhlc extent made by Dr. Greene, who handed 
the whole valuable store over to Bo^cc when bo could 

to 

hsmself no lungtT work at it through infirmity, with a 
request that he would complete it. 

GREENS. ROBERT, a rt'inarkable dramatist and 
novelist of tho Elizabctlmu period, was three years older 
than Shakspearc. He was born at Norwich in 1561, and 
went to St. John’s College. Cambridge, where he met tho 
poet Peele. After taking his degree in 1578 Greene went 
abroad niid saw Italy and Spain. On his return ho pub¬ 
lished home little love bturles, and some tvanslations. Ho 
maiTied well iu 1586, but xu hla remoikahlc confession 
prefixed to Gloat’s Worth of Wit bought with a Million 
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of ItepcntmuM\*’ ho narmtcR how he spent his wifo's marringo 
portion with dramatists and actors in rioting and debauch¬ 
ery. Hi^.wife endeavoured to wean him from these evil 
courses, hut he forsook her, and came to London. BriUiaiit 
stories, atid curiously enough always ou the right side in 
morality, now ponied from Greene’s pen. On one of them, 
E^undosto,” sliakspearc bos founded his Winter’s Talc.” 
At the same time ho produced many plays, which hod 
great ftUGCosB. Hia coi'cer was rather short. He died in 
1592 in some distress. His htst note, written to his wife, 
for whom ho seemed always to retain respect, relates to a 
few pounds with which tlie charity of a poor cobbler had 
relieved him: “ l)oll, I charge tlicc, by the love of our 
youtli and by my souPs resl, that thou wilt sec this man 
pud; for if he and his wife had not smxoun'd me 1 had 
died in the streets.” Greene, worn out with riotous living, 
and wretched at the wreck of lifo which his undoubted 
genius and lino feeling showed Inin in nil its misery, wits 
driven almost to madness hy the sucewisH of tlio ])layH of “a 
mere actor, a certain Shakspean*,” who had come to t.on- 
don about six years before, and was steadily gaining money 
and fame, while he, a gentleman and a scholar, was in 
hitter poverty and had outliNcd his reputation. Ho bitterly 
.says in the preface before alluded to, uddresslng Fcelc and 
Marlowe—‘‘Unto none of you like mo sought those burrs 
to cleave,those puppets 1 mean that speak from our mouths, 
those antics gariiisht in our e<jlours. Tlicro is an upstart 
crow beantified in our feathers tliut with his tiger's lumt 
w'ruppcd in a player’s hide supposes ho js us well nhlis to 
lK)mbast out a blank vers(> .os tlie In^st of you; and being 
.an absulnto Jolmnnes-factotmn, is in his own conceit tiio 
only Sliakeseenc in a eountry.” The > ery bitterness shows 
the high note Shakspoare had aheady struck. Indeed ho 
was “ factotum ” of all styles and fur all lime. TJie siax- 
tcnces are precious, among the very few autlieiitic notices 
of Sl'.aksjieare w« possess. 

GKEXN'FXNCa, GREEN LINNET. oi GREEN 

BIRR (Cocaithraustes chloris) \n oi the eominmiest 
of British bir«ls, omming also in most pails of Kiir(»pc, 
and extending in Asia to the I'uanc Oucan. The green¬ 


finch is distlngnishcd by the stoutness of its short conical 
bllL The general colour of the plumage is yellow or 
yellowish, becoming oHvo-groon on the back; the wing 
primaries are grayish-black, with two-thirds of their outer 
edges bright yellow; the tail-feathers are grayish-brown, 
with the basal half of all, except tlie two middle ones, 
bright yellow. I'lio female is of a pale brown oolonr, more 
or less tinged with yellow and green. The male is rather 
more than ti inches in length; the female a little smaller. 

The greenfinch haunts gardens, hedges, orchards, bushy 
places; it is rnix'r in the wuixis. Its food consists princi- 
}»ally of the smaller seeds. Its nest is built in a hedge or 
bush, rarely in a tree, and is composed externally of i mts, 
moss, and wool, lined with fine root-fibres, hair, and 
feathers. Tlie eggs are four to six in number, wliito, with 
rnsty-icd speckles at the larger end. The song of the 
greenfinch is not diKagroeablo; but the bu‘d is valued in 
Confinement more for its extremo docility, and the pretty 
manner it bus of showing its attachment, than for its vocal 
qualities, though it may bo t.augbt to repeat words. 
Hyljrids between the greennneb uud tlio ben-canary occa- 
bionally occur in aviaries. 

GREENGAGE ih a favourite variety of the Piatm. 

GREEN'HEART is tlio numo of a valuable timber 
imported from British Guiana, and the produce of iVcc- 
tamha Hmlia'i, It is considerud to bo so well-adapted 
for .shipbuilding th.it it is ]i!ac(‘(i in Lloyd’s first class of 
Khiplmildiiig woods. It is very dense and tlierefore heavy. 
It is durnbio, n’sists the attuelcs of borers, and can be ob¬ 
tained in great lengths; but its W’uiglit sometimes comiter- 
halanees its other ailvautages. Its ash-coloured bark, 
calk'd bibirn or »ij)iri^ as well ns the seeds contain an 
alkaloid wliieli has somewhnl tho same ])roperties its 
«|uinino, and is used in its native country fur tho same 
pnrpose.s. Xeetandru belongs to the order LaukinCw«. 

GREEN'HOUSE, a building for p'owing and protect¬ 
ing tbo.^c kinds of plant.! which are too tender to live in 
the open air. Tlie earlier greenhouses were glazed onlyou 
the rides; glass roofs were introduced about tho year 1700, 
and arched or ctuviliuear glasa roofs duiiug tlie present 



century. Tho temperature must be regulated by tho instantly picked off .ind cleaned away, becauso they would 
nature of the plants, smd it maybe obtained hy Ibo use of soon infect others, and tho whole plant would in a very 
stoves, of hot air, or of hot-wut('r pities; or in tlie uise of short time bo rendered useless. When a firo is lighted 
conservatories by surrounding the base with manure, which to keep out frost, llio temperature should not exceed 45“ 
decomposing gives out the rcqnhed warmth. As green- Fabr.; and if tliere bo no frost, and it is put on to diy off 
Jiouso plants do not require artificial beat in summer, the the damp, plenty of air must he given, othiTwise the inois- 
roof of the house is sometimes made removable at pleosun;, ture will rise, condense upon the glass, and fall again when 
or more generally the plants arc carried out into the open the house gels coo], 

garden. Tho chief use of the greenhouse is to pn'tcct tlie In summer plenty of air should always bo given; and if 
plants from frost, cold winds, and hca.y rains, and to the house have veiitilutors in the front and back, they may 
equalize the temperature all the year round. be left opim during tho night as well as the day. At tins 

In winter the plants should he kej»t rather dr}% particu- season water must be freely given twice every day, and the 
larly if tho weather bo cold and frosty. Damp is very plants syringed overhead at least cveiy morning. When 
injurious to jihuits at that season of tlie year; and if ever the atmosphere is very diy a few pots of water should be 
Auy leaves arc seen in a mouldy state, they should be thrown upon tbe passages, which will rouder it more moisti 
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lower the temperature, and prerent the plants from snfler" 
ing from ezeessire beat. If plants are crowded toother 
they always present an unsightly appearance, and can 
never grow into fine specimens; where the latter ore wanted 
plenty of room is indispensable. 

In the autumn, when the least sign of frost appears, 
plants mast be instantly removed into the greenhonse. This 
will also be the most convenient time for cleaning, top- 
dressing, and shifting those which requlio it. A greenhouse, 
nccuratdy speaking, diflers from a consen'atory in tlie plants 
being in pots and movable, instead of in the earth. 

OBMMK'LAm is an extensive coontry, tho greater 
part ^f which belongs to Denmark, situated between Ice¬ 
land and the continent of America. Its southcni extre- 
iiiity. Capo Farewell, is situated in 59” 49' K. lat., and 
dS''64'W. Ion. The llritish Arctic expedition of 1876 
traced the northern shores as far as Capo Jiritannia, in lat. 
82" 64'. Tho German Arctic expedition of 1870 pursued 
the oast cojist os higli as 77° N., bo that between Kolde- 
way's furthest in 1870 and Beaumont’s furthest in 187G 
there remains an interval of inure than 6U0 miles of the 
Greenland coast yet unexplor(*d. 'Ihe estinnitcd area of the 
whole country is about 640,000 K(iuare miles. 7'hc inithnc 
forming the sca-coast of Greenland is in geniTal high, 
rugged, and barren; close to the water’s edge it rises into 
tremendous precipices and lofty mountains, crowned with 
iimcccssiblo cliffs, which may he seen from tlto sea at a dis¬ 
tance of more than GO miles. 

The vast extent of Greenland, together with its peeuliar 
position between Enruj>o and America, Fecuies for it a v<'ry 
B]>ccial iiitci*C8t. From its most nortbern discovered point. 
Cape Britannia, it stretches southwnid, in a triaugnlur 
form, for a distance of 1600 miles. Its interior is nearly 
a closed book to us, hut llic coast li.as been thuroiiglily 
explored and examined on the western side from Cape 
Farewell to np<*rnavik, a distunco of about 800 miles, as ! 
well liH along tho western sliores of tho channels leading 1 
fium Smith’s Sound; and from Cape Farewell to the Dane- j 
brog Islands and Capo Bismarck on the east side. Tiieso 
bolts uf coast line consist of the most glorious mountuln 
ecencry—lofty peaks, pi-ofound ravines, lung valleys, pre¬ 
cipices and cliffs, vast glaciers, winding fiords often running 
J (K) miles into the interior, and innumeraliie off-lying islands. 

F<)» onr slight knowledge of the Gu'cnland inicrior—a 
vast region which it bus been fonnd impossible to penetrate 
for any gieat distance—W'c are indebted to the biave Tro- 
fessor Kurdensldold, who in 1880 visited Jhighiiid on ids 
way home from tho discovi'ry of the North-east Fuhsage. I 
This interior, exclusive of the inhabited coast linn, witli its 
deep fiords and lofty mountain ranges, covers an area of 
620,000 square miles, the whole of whicli is buried lieneath 
one mass of glacial icc, with numerous ice-streams reach¬ 
ing tho coast and breaking off in the form of icebergs. 
Thu coast is here and there boidered by an iee-wall several 
hundred feet high, which cannot be scaled. One of the 
finest of theso is tho stupendous Humboldt Gl.a(‘ier, a gigan¬ 
tic cliff of ice 400 feet high, which borders u])on Smith’s 
Sound for a length of 40 miles. 

Frofessor Nurdenskiold could only penetrate over tho 
inland ico for a distance of 30 miles from its edge, wlieio 
he was 2200 feet above the sea, and tho ice was still ris¬ 
ing before him. Amund Holland, a Norwegian geologist, 
has also carefully investigated the action of tiie Ciiecniand 
glaciers, and thrown much light upon their formation, 
rate of travel, &c. He fonnd that the ice-streams moved 
from tho interior towards the sro at tho rate of 47 b et 
a day in the summer season, which is twenty times tlio 
velocity of glaclen in tho tcm]>erate zone. The climate is 
severely cold. July ia the only mmith when there is no 
snow: it stops in June, and recommences in August. The 
earth begins to tlmw in June, but nt no great depth ico is 
always fonod. Tho beat in the few but long summer days 


is so great as to evaporate the water left by the tida 
among tho rocky clefts, and to leave a residue of beautiful 
fine salt. The vegetation is scanty. It is uhieily com¬ 
posed of mosses and lichens, and includes a small number 
of annual plants and a few shrubs, most of which bear 
ediblo l)crries. Sheep are kept, but tho difficulty of pro¬ 
curing provender for the long winter limits them to a small 
number. Thu chief hind animals ate dogs, redndeer, hares, 
foxes, and white bears. Sea-fowl and fish are plentiful. 

Tlie obcillations whieh the euust has undergone, and is 
undergoing, are also reiiuirkable. In Smith’s Sound It is 
said, with some degree of probability, that tho coast is ris¬ 
ing, and tilt; same fact Iwui been observed throughout tho 
wliole extent of the circumpolar basin. But w’hether this 
is so or nut there can he no doubt that south of 73° N. 
the o<iasl is sinking. Tliis depression lias been observed 
ever since IIjo Danes came into the country, but tho period 
wlieii it coinmenied can never he useeitaiiied. Tlie low 
tracts along the coast and tho fiords only are inhabited. 
The inlmhitaiits consist of natives and Danish settlers, the 
latter amounting to hclvveeii 2U0 and 300. Tiie natives 
lire KsKi^in, oiid are allied to the ^longoHan fumily, uf 
slioit squat stature and daik skin; they are employed 
chlelly in fi.‘-lnng .and scal-hmitiin;. 'ITie nmnher of those 
who have inleieourse with Kuitipeans is e.st.uiulcd at 
nearly KkOOf*. 

Giecnland was discovered in 081 <ir 08.'J by an Jec- 
Innder orNorne'/lan named Gunbidin. and was soon after- 
waids eoloni/ied by u number of families from Iceland, of 
whom all historical tisiees soon tlj'-appcaied ; tliey appear to 
have formed their seltlciiieiit on the wcblein coast. The 
(•(lunlry was (‘ulled Greonluml bucansii its souUicm ex¬ 
tremity was first seen in spring-lime, and ]jrcscnted a 
jileasing aj-pravanee, but it was sjiecdily found to he 
little Iwtlcr tli.ni an ieeboimd iegi(»n. Davis mViscovcred 
Greenland in lus vov.igc, 1.0S.'>-S7; nml in tho beginning 
of the seieijtfi'Hth eenluiy the Dutch goNevniuent fitted out 
sevetal expeditions to re-establish a eummunicatiun with 
the l(»st ^•tlloIJy. In 1721 Hans I'gedc, .a Norwegian jiastor, 
Ijlantrd a colony at Godtlniah (near 04” N. lat) for tho 
purpos<* of etuiverthig tlie natives to Cliristianity. From 
the }ear 1733 ho was assisted by the Moravian Brothers, 
After the foumbitiou of the eolony .a regular eoiiimerce 
witli tlie nati^es was established, which led to the ereeliou 
of other settlenieuls, ami tliere are now altogelluT thirteen 
—six in the south and seven iu tho north—l»*sides two 
missionary slaliuns. The l)anes obtain from thest' sellle- 
ments sealskins, fur, ei<Ier-du\vn, train-oil, whalebone, ami 
lisli. 

Tho et»innu ree of Gieenhind wiili Diminark is carried 
on with about sixteen vessels, tlie projierty of the Royal 
Oreenhuul Fishing mid Trading Company, i»y whom the 
colon) is administered. The company rccei\etl its dim ter 
iu tlie year 1781, and enjoys a monopoly of the trade ami 
pri\ilegt*.s very similar to that oiieo held by tho Hudson 
Buy Gomjuiny. Tho country is diiided into north and 
south inspectorates, se]>ar.'i!eil by the Long Fiord, in lat. 
G7°N. Tlie principal settlements are Fiederick's Harbour, 
Julian’s Harbour, iiml Good Hope. Cojiper ore is found, 
and tlie new mineral kiyoletli, which abounds hi sodium. 

GBBSN'LST is tho name given to a small family of 
bird.s, \'ireonida', ]>eculiar to America, from the prevalence 
of green or olive tints in their phnnago. Tlic grw'iilels 
weio formerly classed with tho Iheatoheis (iluseieapidai), 
but now form a 8ep.aratc family. 'I'beir ncah*st allies seem 
to li« tlie shrikes (Lanikhe)* *l'h<' bill is short ami straight, 
notehe<l in both mandibles. 'J'hey aic nil of binall size. 

The \Yhite-eycd Greenlet (Friro worfbiiroecfwij) is n 
common sumnier bird in t)i« Vnited States of America, 
wlnwe it arrives somewbat early in the }car from its winter 
imunts in the West Indies and tropical America. It ia 
rather more thuu 6 indies in length; tlic plumage of tho 
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upper partA is ye11oivish>o1JvCt of the lower surface white, 
witli the sides of tiie breast yellow; round eaiii eye is a 
yellow IjAC. and near cacii nostril is a spot of the same 
colour. Jt is an active. li\ely, and soeiahle little bird, 
pOBBOSsiiij; a etron^ voice and • hoh^ of coiisideruhln 
variety. It builds a neat nest in the form of an inverted 
eoiie, suspended by the upper cd^'c; the iimterials of which 
tlio ne&t is eximpused are fragments of rotten wood, dry 
stalks, and similar ortichiS; it uses so niutdi old newspaper 
ill the construction of its nest tiint it has received the 
name of the Politician. The iiialeii.-ils i>f the nest are held 
together with the silk of some ealeqiillars, and the lining 
consists of fine dry /ip'ass and hair. 

The Red-eyi'd Greenict (IVreo olivnceun) is also a 
summer visitor to tJio Vnited States, wliile its winter is 
passed ill wanner iatitnd«‘s; it is a well-known bird in 
Jamaica, where it is called “Whip Tom Kelly.” fioiii a 
fancied rcsemhlaner in its s(»ng to those words. Wilson 
says that by listening atlcnthely for some time to the note 
of this bird, it requires little imagination to fancy that it 
pronounces tlie words “'i’oin Kelly, whif» Tom Kelly,” 
very distinctly; but Mr. Gosse dissents fiom the gcut'ral 
opinion, and s.ays that tlic notes resemble the syllables 
“ Juhn-to-whit, ” the last syllable pronounced with em¬ 
phasis. The Wliip T«mi Kelly is a little larger than the pre¬ 
ceding species; its general colour above is ycllowisli-olivc, 
beneath white; a wliite line runs from the nostril over t)m 
eye, whieli has a red Jiis. It feeds on seeds, berries, and 
insects. Tlio ni'st of this species is likewise conical in 
form, and paper is one of its constant materials. The nest 
is placed in bushes or dwarf trees; the eggs are three in 
number, witli a ft*w small reddish-brown sjJots. Roth 
these species are frequently selected by the cow-bird as 
foster parents to its oti'^piing. 

GRBSN'OCK, a juirliaini'iitury burgh, market-town, 
and seaport, and one of tlie largest towns of Scotland, is 
situated on the soulliern hank of the Frith of Clyde, in thu 
lower ward of Renfrewshire*, 22^ miles from Glasgow and 
G8 miles from Edinburglu It extends upwards of 4 miles 
along the shore, and the hills whicli fonn the Iiaekground 
rapidly attain an elevation of 800 feet. The town has 
n very extensive comincrce, and in 1881 the population 
was 03,003. Fur the aecommudatiun of tlie bhipping 
much has recently hiteii done to improve the hurlamr, 
and a rongiiificent wall has been constructed, which 
affords liarbour room equal to 53 acres with an average 
depth of 25 feet at low water. Alongside Prince's l‘icr 
there is a depth of IG feet at low water, and thi'i*c are 
admirable facilities for berthing bhips in the Albert, Vic¬ 
toria, West, Mid, and F.ast India llarhonrs. Tim Gurvel 
Graving Dock has 20 feet of water on the sill at spring 
tides, and is 650 feet lung, with an entrance GO feet wide; 
while the .Tunii'S Watt Dock has 32 feet deptii at low 
water, is 2000 fi et long, and 7.> feet broad at the entrance. 
The Glasgow ^wd South-wcbtexu Railway and the Calu- 
donion li^iway have access to all llie haihours, connecting 
the town with the Ayrshire coal mines, and providing inde¬ 
pendent connection with England and llic soutli-western 
counties. Early in 1884 u hill passed Parliament for the 
extension of tho Caledonian system to Guuruck, a fasliioji- 
able watering-place about 3 miles to the west of the town. 
Tbo nndertakiiig is expected to he completed and trnOic 
opened in 188G. The number of vessels registered os be¬ 
longing to the port in 1884 was 420 (215,000 tons). Tlio 
entries average 7500 (1,450,000 tons), and the cleaiances 
5000 (820,000 tons) ]s'r annum. The cubtoms revenue in 
1883 was X30,000. On the diseontinuance of Port-Glasgow 
as a customs port in 1875, most of tho oOicial bubincss 
of that place was transferred to Greenwlc. There are 
numerous large sugar refineries, distilleries, paper, cotton, 
worsted, and jute mills, many rope ami sail factories, and 
several large shijdmilding and engineering establishments. 


The town is also the principal scat of tho West Indian 
sugar and North American timber trades. Tbe principal 
buildings uro tbe exchange, custom-house, county build¬ 
ings, library, and Watt Museum, old town-hall, designed 
by James Wutt, who was a native of tbe town; several 
hanks, post-ofbee, mariners’ asylum, sailors’ home, and 
large modern town buildings and court-house, fibh moiket, 
many churches, chapels, and schools, a club, a poorbouso 
and asylum, and aii hospital. Tho cemetery is one of the 
finest in Great Ihitain. Two public parkj have been pre- 
I bcuted to the town by Sir Michael Shaw Stewart, liart. 
i Tiieiti is also u piihiiu park on tho summit of the Whin 
Hill. A magnificent es])lmiade stretches a milo wcst,from 
Princes Pier, and is terminated by tho boathouse of tho 
N\'est of Scotland Yachting Club and Fort Matilda, the 
latter armed with four guns. Immediately behind Fort 
Matilda rises the Crags or Lyle Hill, in precipitous ascent 
to the liclglit of CUU feet. From Its top a splendid view 
of th«‘ whole valley of the Clyde can be obtained, and 
portions of iiiiio difi'ereiit counties seen with the naked eye. 
A scheme is at preKont being matured to fortify this height 
with batteries for the protection of the Frith of Clyde. 

Thu water sup]dy is unsurpassed in tho kingdom, and is 
j stored in natural and artificial rcscr^'oirS situated among 
tlic lulls immediately behind tlie town. Tho principal of 
tlK'se is Loch Tliom, a triumph of engineering skill, from 
wJiich the Water is led by a circuitous conduit, or “cut,” 
as it is locally termed, round tho natural configuration of 
I tlie hills, ut a height of GOU feet alKive the level of the sea, 
j from whicli it is conveyed into tin; town and manufactories, 
many of wliieh ore worked with water jiowcr. 

Greenock was created a burgh of barony in 1G35, and a 
parliamentary burgh in 1832. The parliamentary consti- 
tuoney, which rotmns oiio member to tlic House of Com¬ 
mons, consists of aixmt 7400 electors. The burgh is 
governed by a provost, six builius, a treasurer, and seven¬ 
teen councillors. Among its commercial institutions arc 
a chamber of eummercu and a West India sugar exchange. 

GoL'itcKJK, a fashionable watering-place on the Clyde, 
3 miles west from Grociiuck. Gouruek Ray is favourably 
Mlualed as u rendezvous for yachts, and during tlio winter 
iniinmeruhlo e.raft of this description are harboured there. 

GREKN'OCKinc is the sulphide of eadmium (CdS), 
of an oiangu-yelluw, honey, or eitroii colour, and nearly 
tiaiispareut. It crystallizes in the hexagonal system, with 
heniiiiiorpliihm strongly inurkud, and has a hardness ul 
about 3, with a specific gravity of nearly 5. It received 
its name from its discoverer, Lord Greenock, and was first 
noticed at Uisliopton, in Jicnfrcwr.hirc, Scotland. This min¬ 
eral, which is isuniorphous with hulpliidc of zinc(RriKNT>K), 
i.s jiresent in small quantities in many zinc blendes; from thesu 
most of the cudniium of eunimci'cu is extracted. 

GREENSAND is the name applied to some of tho 
Ckktaokous series that have u predominant green colour 
imparted to them by Glauconitk. There arc two main 
divisions, separated by tlie Gault: the UrPEU GBEKt<- 
BAMD in tho Upper Cretaceous or Cenomoninn, and tho 
Lower Greeii.suiid at tJie top of tlie ].owcr Cretacuuus or 
KB(»C0MIAK. 

GREEN'SHANK {Tofauus ffloltia) is a bird ebiefiy 
seen in Rritaiu in the spring and autumn on its journey to 
and from the high tiortbcrii latitudes in which it bi’eeds; 
sumo few, however, bleed on the edges of tbe Scotch lakes. 
Thu greeiishunk is of an ushy-brnwu colour above, witli tho 
edges of most of tho ftalhers bufiy-whitc; tho primaries 
are black and the tail white, barred or striped with brown; 
and the lower surface is white, with the neck and breast, 
and the sides under the wings, marked with ash-colourcd 
streaks. The bill is black and the feet ollve-p'ccn. This 
bird occurs in Europe, Asia, and North America, ami 
generally in the vicinity of the coasts. The greenshank 
belongs to the ^cuuirACiti.K, a family of waiUug birds. 
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OBXEN'BliATliS and POB'PKYBZXS is a term | 
applied to the volcauio series of tufas and lavas of the ; 
GambrO'Silunan a^e, that occur in Cumberland; they ' 
arc about 12,000 feet thick, and arc probably equivalent ' 
to the Llandcilo, Cnradue, and part of the Bala beds, but ! 
they are mostly unfoesilifcrous and without ordinary sedi* ! 
mentary strata. 

GRSKN'STONB is n term in peolnpy that has been 
ap{iliud to a number of ba^Ic i|;neouB rocks, of variable 
c-umposition, but possessing as u rule a greenish colour, 
jiH Basalt, OAiutiio, Hiauahe, Diouitk, &c. 'J'liougli 
not u precise term, it may bo conveniently retained for 
basi# rocks with a hue granitic structure, to designate them 
in tlio field, till their exact mincralogicul constitution can 
be ascertained. In this ambiguous sense tlic term includes 
a number of intrusive and eruptive rocks that occur in 
dykes, bosses, and vast sheets. 

OREXK'WBZD is another mime fur dyer's broom. 
See Genista. 

GREBN'WICH (prnn. Crlnlch')^ a parliamentary 
borough of England, in the county of Kent, situat'd <in the 
soutli bank of the Tlmmcs, 3^ miles from London by the 
Soutb-casterii Railway. Greciiwicli Park, wIucIj ct'inprises 
nearly 200 acres, is well planted with elms and cbestnnt 
trees. It was laid out from the designs of tin* celel)iatud 
Jolin Evelyn, and sjnvads between the Iiospitn) .'iml 
Blackbcatl). It was first in el used by l»uko Humphrey uf 
(iloucuster, protector in the reign of Henry VI., and still 
has numerous herds of deer and some fine old trees. 
Upon one of its eminences, 100 feet ai»ovc tlic n>er, is 
situated the Royal Oi»hcrvatory, commonly culled Elamsteml 
House, the residence of the uhtroiiomcr-roy.'il, and it is 
from the meridian of this observatory Ibat tl»e longitudes ' 
are computed on all British maps. Tlic chief object of 
interest in the town is the liohjiltul, formerly nsed for aged , 
and disabled seamen. [See (Jukkxwi< ii Hospital. | , 
There arc several churches and cliapels, and also large 
]iroprintary and primary sebouls. In some puidiu 

offices of considerable arehitccturnl ]>rrlension were 
erected. The main feature of the exteilor is a central 
clock-tower, with dome and lantern. At (Ireemvicli is the 
pumping station of the South Metropolitan Main Drainage 
Works. Although chiefly a pleasure to>vn, the manufactur¬ 
ing establishments are extensive and growing in importance. 
Among them are several noted engineering works (Penn's, 
Maudsley’s, Rennie's, &c.), iron-foundries, sliipbuililing 
}>ard8, celebrated telegraph cable works, india-rubber and 
Uaroptulicon works, breweries, &e. In the parish church 
of St. Alpbego lie the remains of Cieueral Wolfe and the 
celebrated Lavinia Fenton, duchess of Bolton. Among the 
other public edifices of Grccnw'ich arc the Trinity Hospital, 
founded by the Earl of Northampton in 1CI3, for twenty- 
two pensioners. Greenwich w'as n royal residence from the 
year 1800 to the reign of William and Mary, 1 I<*iiry Vlll. 
w'oa born and baptized here, and here iie inarrietl Anne uf 
Gleves. It was also the birthplace of Queen Mary .md 
Elizabeth, and Edward VI. died in its old palace. P(q)U- 
lation of the parish, 40,380. The Reform and Ucdistrilni- 
tion Acts of 1884-85 made Greenwich a distinct parlia- 
incntary borough returning one momber. The population 
4 vf the boruugb is 05,411, and the number of electors on 
the roll 8032. TIio boroiigli formerly included Deptford. 

GREENWICH HOSPITAL, formerly a home for 
naval pensioners, on the south bank of the Thames, 5 miles 
below l/mdoa Bridge. It w'as once a roy.al jailnee, and w'as 
converted into its hospital use by William and Alary in 
1694. The building is a series of patchwork, in various 
etyles, having been designed by several arcliitects, includ¬ 
ing Inigo Jones and Cbri&tophcr Wren ; it is nevertheless 
very imposing os seen from Hie river. The hall or gallery 
and the clmpel arc magniliccntly decorated, and the rest of 
the interior is reiiuiikable for extreme neatness and order. 


The hospital was founded for maintaining, lodging, and 
clothing 000 maimed seamen. The royal founders wore 
assisted by ]n*ivntc contributions to the extent o^60,000, 
and wiieu in 1715 tlic Earl of Dcrw'cntwuter w'as attiunted 
of high treason, bisaestates were apiiropriated to tlic 
hospital, and brought in £0000 per nnimin. But so 
laigely has their value inen ased )>y the discovery of mineral 
veins undernealli, that tiii'y now yield a gross rental of 
more than XV)0,000 a year, tiie wliole of whicli bidongs to 
the hospital. TIhtc arc also estates in the town of 
Gri'enwicli bringing in a f<‘w thousands perunnuin. From 
time to time the hospil.d was awarded forfeited and 
UTielaimi'd naval ixinuty and ]n i7.e-moncy, deserters’ prize- 
inoiu'y, u jiercenlage otl all bounty and priAC-money, .a 
percentage on admiralty droits, and a pereentngo on the 
fieiglitagc enrned by carrying tresiMire in royal ships. It 
alhO received .a small jkhTjoii of the lines Icvietl against 
smugglers, tlic efiicts of the fanmus ('aptuin Kydd the 
piiate, portions of the coal and culm tax, Robert Osbal- 
de.stou's bequest of £20,00(1, and smaller bequests from 
other persons. I'or a period of 130 years sixpence per 
month was also contributed to its support by every seaman 
in the roj,al navy, and for a still longer jM'viod the bam»* 
amount was paid l)y e\ery men-haut seaman ; but in 183 L 
these amounts were commuted lor a govermnenl grant < f 
£20,000 rt } ear, rediieed in 1800 to £l(i,000. Emm all 
tiwse sources, tlie property of Greenwich Hospital is now 
so large (amuuntJiig t<» £3,512,000), that the mere interest 
on the aniomit, added to the rental of the DiTweiitwater 
esiates, makes up (lie noble sum of £200,000 per uniium. 
The gcivermneiit of the hosjdtal, until Ocluhcr, 18(»5, was 
vested in live eommisshmeis njqHiinted by the crown, two 
of whom were the paymasler-gencral and the first com¬ 
missioner of public woils. Tlicse two received no pay, 
Itut tlie others had each £do0 a year. The seamen eligible 
hif ndinishioii were tlmso mIso, from woiuhIh leceived in 
tlie service of the crown, age, inibeeility, or dbeuse, had 
become inc:i]iabk* of maiulaiiiiug tliciiiselves. The peii- 
MoiHTs wen* lodged, clnilie<i, fed, and had a weekly allow¬ 
ance of- ]xdty officers. iM.; seamen who bad bad pcn'>ior.s 
of more than £15 a ;i car. ; and those whose pen.sions 
! Lad bu('n less than that sum. 3s. An additional 2s. per 
week was granted to inarrie<l jiensitmcrs to aid tliem in 
Kupporling their wives, also t«i widowers with children. 
There were generally about 1600 5ninatej%. They nil 
relinquislicd tlieir ordinary pei.sieus on entering the hosp’- 
I tal. Thu out-pensioners ree<-iv< d on nn average £17 per 
, anunin each, in addition (o their regular jiensiuns. Theie 
, were also ten cu])tains, tiftccii eommaiidcrs, lifty lieutenants, 

I and lifleen masters on the out-pension list. The in-door 
I siatt' eonsisted of a governor, lieutenant-governor, four 
j captains, four commanders, eight lieutenants, two ma.sters, 
two chaplains, niedii'al officers, and nurses. 

For many years it W'ns a question wlietbiT this grand 
establishment, with its largo endowments, its costly build- 
I ings, and its exjieiisive administration (in 1859 the estab- 
Hshineiit charges were £48,000!) tended to promote the 
objeeJs for which it was originally founded; and in 1865 
1 an Act was jiassed by wbieh the manageinont of the lios- 
I pitnl and its funds became entirely changed. The offices 
of commissioners, governor, and lieutenant-governor were 
abolished, and the whole management of the establishment 
vested exclusively in the admiralty. The expenditure is 
now included in the navy estimates, and defrayed in the 
I lirbt instance from the consolidated fund, but, of course, 
repaid fvoni the liospilal account; and Inilh the income 
and expenditure aie anninilly .iiibjeelcJ to the roww of 
Parliament, though the former w not merged in the geiieta! 
property of the imtion. Vnder tlio Act of 1865 cverv 
inducement was otfered to the inmates to leave llio bnild- 
I ing and beianno out-pensionei‘s, with the prospect of a 
I maximum annual payment of £3G 10s., or ids. per week. 
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Out of 1400 then in flic hospital 1000 at onco accepted 
tlie jjflcr, mul only tliirty of them ever applied for re- 
nciinission^ 1’he benefit of the ciinnge oit the health of the 
men soon Dccanio apparent, for the annual death-rate was 
redneed from 12 to G per cent. In two or three years. 
With the view of carryhij' this beneficial state of thing's 
still further, another Act was passed in 1800, by whiidi 
the imiTiber of in-pensionurs was a^ain very cimsidcrably 
reduced, the few wlio reinaint'd bein;; jdat'ed in the 
infirinniy, a large, building totally distinct from the lios- 
pital. Adniissloii to Huk intirnniry is now only open to 
iiulpless and intinn naval jn'iisioncis who have la*en granted 
u life j>onsion, or to any iiclpIesH and intinn boainuu or 
marine wlio lias scr\ed with good charairtcr ten years, or 
lu any man diseharged from the service on account of 
severe wounds or Inirts vceeivcJ In action or in the execu¬ 
tion of his duty. Kvery sneh applicant, wljen his claim is 
nllow<*d, is ollered tlie alternative of eiiteiing tiic infirmary 
or <»f residing with his friends and ree«*iving such u sum 
as will make np his Jiggreg:it<* pension to an amount not 
exceeding l.^. tU, a day, or X27 10s. a year, and under 
tlie.se eircuinstanci's llic admissions are execcilingly rare. 

W’Jieu the pensioners wen? I»eing induced to leave the 
hospital, it wasobjecl<*d that a large numln-r (if seamen of 
the royal iiiiw wen* at the same time, in the woiUiouses ol 
the United Kingdom, and that it would have been better 
for tlie nalion.il lio.i an to liave provided for them coin- 
furtuldy in tJic liospital. Iscaily the whole of iJiese men, i 
liowever, belonged to tin* ela.ss of jiennanciitly invalided sea¬ 
men who h:u! bi-eii discharged fuan hospital, but had not 
served snilieient time to entitle them t<» any ]'ension. So 
wi‘11, liowexer, have the funds of the hospital be<*n managed, 
and to such an extent has the sum .spent in ** establishment 
eliarges” been reduced, that all these men have, since the 
Act of 18(J0, had the alternative of entering Ilaslar or 
riyuioiith hosjiitals, or of receiving a ]iension of Is. Cd. 
per day ns .an oul-pensioncr. Tlic jaihlic now have the 
assurance that no man who has long served his country at 
sea, or has been invalided from the service, need heroine an 
inmatH of the workhouse. 

For some time after the in-peiisioncrs were provided for, 
the noble pile of buildings renmiiied comparatively deserted. 
The government at last resolved that it slionld be utilized for 
educational j)ur])oses, and the building was coiiviTted into 
a royal college for naval cadets, which was opened in 187U. 
Jn tliis one grand naval college me now* grouped kindred 
establishments, such as the school of iia\al architecture, 
wliieh formerly lay dispersed at Kensington, Uorlsmouth, 
aud other jduces. In the new college tlie ]mi'po.se is to 
supply a sound and varied education for tlie wiiolc body of 
junior oilicers, giving to sucli of them as have Die tasto for 
nmthenintics opjHirtunities for its Bystematic study, and to 
others with a turn for practical mechanics, or chemistry, 
or languages, or inval architecture, the means of applying 
themselves undt - skilled teaching, and with the aid of 
workshojis and museums, to the pursuit of those branches 
of learning in which they are likely to excel. 

At the rear of the hospital are Kclimds called the Green¬ 
wich Hospital Schools, for the gratuitous education of a 
large number of boys, sons of petty oilicers, seamen, and 
marines. Tlie school is managed by the same authorities 
as the hospital, and tho funds ai'e drawn from the same 
source. 

By tho judicious investment and sale of liospital funds 
aud property, the revenue shows a decided tendency to 
increase year after year, and the beneiils of tbe trust are 
extended in fair proportion. The number of boys in tho 
school has been increased from 800 to 1000; the larger 
out-pensions have been made payable at the age of sixty- 
five instead of seventy, and gratuities have boon authorized 
to the widows, orphan children, or aged parents of seamen 
and marines slaiu or drowned in the service of the crown. 


Under tho old regime there were 1400 pensioners, whereas 
6000 seamen now receive oat-pensions, angmentiog accord¬ 
ing to ago, and in addition to pensions th^ may draw 
from the state. Tho school, with its largely angmonted 
number of pupils, has been reconstituted, is now a regular 
feeder for tho royal uavy, and the yearly expenditnre upon 
it lias been increased from £20,000 to ji^2,000. 

GRBENWICH OBSERVATORY. The institntion 
of tho Royal Observatory at Greenwicli originated in tho 
following circumstance:—Tho extension of naidgation in 
the sixteenth and seventeenth centuri^ made it a matter 
of great Importanco to possess tbe means of accurately do- 
tei’inining the longitude of a ship at sea. It was renuTiked 
that this could bo eflecled, provided that the motion of the 
moon among the .stars could he exactly predicted before a 
ship left Euglaiid. A plan founded on this prindplo was 
jiroposcd by a Krcncbman named Le Sicur do St. Pierre to 
Charles II. in 1674, who referred it to a commission of 
uflieial and scienliiiu men, by one of whom (Sir Jonas 
Moor) the o]nnion of Flamsteed (who was well known os 
I n very lotariied and enthusiastic astrouomcr) was taken. 
Flamsteed, however, slated that the lunar tables were far 
too inncli ill en*or to make this method practicable, aud 
tliat even tiie places of the stars in existing catalogues, 
wiiieli must be the fouiidulion for every theory of tlic motions 
of the moon or ])lanets, wore grievously faulty. Accordingly 
the Royal Obsin vatory at Greenwich was cstoblialied in the 
Year 167.'), Flamsteed was appointed astronomer-royal, 
j with a salary of £166 a y(‘ar. In the warrant of Charles 11. 
for the p.-iymeiit of his salary he is styled our ^^astrouoniical 
ohservulor; and he is direct (?d forthwith to apply himself 
with the most exact c-aro .nnd diligence to the rectifying the 
tallies of tlie motions of the heavens and the places of the 
lixed stars, so as to find uutllic so much desired longitudo 
of jiluees, for tin* jierfecting the art of navigation.” Flam¬ 
steed held tho. post till hi.s deutli in 1710. His ohsena- 
tioiKs arc collected In an important work, entitled “Historl.a 
j Cmlestis Biitannica,” published in three volumes folio, the 
third containing u eut.alogae of 2!)3 .'j stars, reduced to tho 
beginning of the year 168!). 

The second director of tlie Greenwich Observatory was 
tho celebrated Dr. Edmund Ilullcy. His labours wero 
chiefly conhned to observations of tbe moon, the result 
being inserted at the end of his jilanetary tables, published 
in 174!). He died on the 14th of January, 1742, and was 
succeeded by Bradley, who had already become illustrious 
by his discovery of tlic aberration of light. In 1749, the 
observatory having been funiishcd with a brass quadrant of 
8 feet radius, Bradley commenced a series of observations 
witl) the new in.strument, whieli ho continued to prosecute 
till his death in 1762. Bradley is universally regarded as 
one of the greatest obser^’crs of ancient or modern times. 
It was during his career as astronomer-royal that he mado 
the series of observations which resulted in his great dis¬ 
covery of the nutation of the earth's axis. Tho successor 
of Bradley was Dr. Bliss, Saviiian professor of geometry Id 
the University of Oxford, who died in 1766. The next 
astronomer-royal was Dr. Maskelyne. His observations 
embraced the dctormhmtion of tho sun, muon, and planets, 
and a select nuinl)cr of stars; and he continued to adhere 
to this plan throughout his long career. Moskclyno first 
introduced tho pructico of observing tho transit of a star 
at five vertical wires of the telescope. He was also tlie 
first who noted tho transit of a star in terms of tenths of 
a second. He died in 1811. He was succeeded by Pond, 
wlio had already distinguished himself as a practical astro¬ 
nomer. Ho commeneed a series of obsen’ations with a 
mural circle of 6 feet diameter. In 1830 he published a 
catalogue of 1112 stars, w'hicli proved of great value tu 
the practical astronomer. Ho retired from office in 1885, 
and died the following year. 

Pond W'OH succeeded by Mr. (afterwards Sir) G. B. Any, 
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who hold the office forty^Beren years, having boon suc¬ 
ceeded in 1882 by the present astronomer-royal, Mr. W. 
11. M. Christie. Mr. Airy had been previously Piumian 
jtrufessor of astronomy in ttie University of Cambridgn, 
undalso director of tho Cambridge Observatory from 1828. 
While engaged In the latter capacity ho set the ozainplo of 
reducing all his observations as soon as they were made— 
a practice whicli has since been adopted at all public ob¬ 
servatories. Upon his recommendation the lords of the 
admiralty dohrayed the expenses of reducing all the observa¬ 
tions of the moon and planets made at Grmiwidi from 
1750 to 1880. Great improvements were eflw.tcd in tho 
instrwnonts of the observatory during Mr. Airy’s director¬ 
ship. In 1847 an altitude and azimuth circle of peculiar 
construction was erected, for the special purpose of making 
observations of tho moon out of the ineridlan. In 1851 
the great transit circle was erected; the length of the tele- 
s<M)po is 12 feet, the clear aperture of the object glass 
H inches, and tho length of the axis Ix tween tho pivots 
0 feet. Ill 1852 the reflex zenith table was put up, for 
making observations near the zenith and Uetcriuining the 
value of aberration. In 1859 oliscivations were commenced 
with a magnificent eciuatorially-mounted refractor of 12 
inches clear aperture and a focal length of IGJ feet. 'Mio 
observatory at Greenwich was tlie lirsl to eini)loy galvanic 
signals on an extensive scale in the transmission of IIiik'. 
By this means, since the year 1852, n tiine-bull 1ms been 
dropped on tho dome of the observatoj y, and also at scTcrnl 
public and private establislinMmfs in Ixmdon, at precisely 
twelve o’clock. By means of tbe tnlegi'npli wires, also, the 
longitude of the otlier i>rinclpal o])scrvatories lliruugliuut 
the kingdom has been accurately determined. A volume 
of observations is pubUslied every year, under the snpevin- 
tvudcnce of the astronoiner'Voyal. Tiic cost of the estal>- 
llshment Is about il7000 annually—(lie estimate for the 
year 1884-86 having been XG9.M. 'riic astronomer-royal 
leeeivcs £1200, his seven assistants sums vurving from 
£200 to £C00 each, and the contingent expenses ojuount 
to over £2000. 

A subject important to navigation, though hut slightly 
connected with astronomy, became ingrafted on the regular 
ImsinosH of tho observatory. In 1822 chronometer-makers 
Mcro allowed to send a certain number of chronometers 
each in competition for prizes, to be adjudged after a year's 
trial; and above sixty chronometers Imvc soni(‘times been 
on trial at once, requiring to be caiefully rated every day. 
A similar competition was repeated every year. This system 
was abandoned in 183<). Ohmnometers having been uiii- 
versally introduced into tho royal navy, the Uoyul Obsena • 
lory is made the depot for them, and wiiilc there they are 
regularly rated. 

From tho preceding statement it is hoped that the reader 
may be able to form some idea of the nature of the astro¬ 
nomical business to which the Royal Obsoivalory at Green¬ 
wich is devoted. It is not to the gazing ut planets or 
ncbulie, or to the watching the appearances of tho spots 
in tbe sun or t};e mountmns iu the muon, witli which the 
dilettante astronomer is so much clianned; it is not to the 
moasorcs of the relative positions and dist.'incc's of double 
stars, or tbe registering of tho present state of the nebu¬ 
lous bodies which appear liable to ciiang(>-~mc‘asures and 
registers of great importance, but wliieh possess a clnarm 
sufficient to persuade private observers to undertake tho 
observations, and which do not demand extreme nicety of 
adjustment of the instruments, nor require much calcula¬ 
tion afterwards; but it is to tho regular observations ot 
tho sun, moon, planets, and stars (selected according to a 
previously arranged system). From these are deduced the 
]»oBitions of the various objects with au uccunu^y that can 
be obtmned in no otlicr way; and they then can be used as 
bases to which observationH by amateur £islronomers, with 
dill’erent instrunients, can be referred. Sec Guavitation. 


Ill consequence of the continuity, the regularity, and the- 
general excellence of the Grceiiwiiffi observations of the snn 
and moon, they have been almost exclusively u^d in the 
construction of the theory and tables of tiic motions of 
those bodies. Indued,*up to tho yuur 1814 there are no 
observations, even detached ones, at other observatories 
which can bo put in competition with tliu corresponding 
ones at Greenwich. 

GREGARI'NA is the typical genus of a small group 
of internal parasites forming a class, Oregarinida, of the 
1'kotozoa. The Gregurinao are unicellular animals provided 
with a nucleus, but without pscudopodio. The Gregorina 
(^Mmocffstia lumbrict) found in tho reproductive organs of 
the earthworm is of an elongated oval shape, and consists 
of granular protoplasm surrounded by a cortie-til layer, which 
is a])parently retractile, and inclosed iu a firm membrune. 
This jiaruKito is very minute, being ouly about onu-oiglitieth 
of an inch in length. Uejiroduction usually takes place by a 
I»roccss of conjugation. Two individuals come together, and 
a horny globular cyst furuis round thorn. The nucleus of 
each cell disappears, and tlio two GrcgariiiiB completely 
fuse: eventually thu whole jirotojdasin bri'aksup into spores. 
Tliese S])orcs or psvudo-naviailm are buat-sliapcd bodie.H 
with a tliick uxtonial c.asc. By staining and using a high 
p()w-cr of the inieroscojio the protoplasm of each pscudo- 
iiavicnla is seen lo consist of several little sicklu-bhaped 
bodies. These are liberated when tho pseudo-navicula, 
havinge.srapcd from the ey.st, hursts: they become by direct 
growth ndnlt Gicgaiina;. In insects and orustaccons, 
especially lolhsters, elongated Gregarinro arc found appa- 
iciitly tivo-eellcd; they aie, however, truly unicellular. The 
granular medullary substance which we liuve seen in the 
(MCgarina of the earthworm is hero separated by tho cor¬ 
tical substance into two ]>avts. One extremity is often 
provided with hooks, by wliicli the parasite attaches itself 
to tlu! tissue.H of the host. 'J'ho cell-wall is often longitudi¬ 
nally strintetl. Some of these Giegariiuu attain a length of 
half an inch. 

GREGORIAN CALENDAR. See Gat.emuau. 

GREGORIAN MUSIC is the title given in a general 
way lo what is more accurately termed Plain Song^ since 
though in every language it has both titles, and though 
iu nearly all tiic title of thi:> article is the favourite one, 
there is not the least doubt that St. Gregory tlie Great hod 
very little to do with it as we liow know it. It is tlie 
ancient music of the Roman Catholic Chnrcli, mnch of it 
so old ns to be lost in the darkness of time, and but wry 
little of it definitely assignable to any given person. 
Rousseau roundly alleged that the oldest portions were 
derived from the ancient Greeks, an opinion held before 
his time, and also very frequently since. Others, in con¬ 
siderable number, but with less probability, claim a Hebrew' 
origin for them, asserting that in the most ancient ioiiM 
we have the Temple melodies pre.servcd. Antiquaries still 
lulmur the point as diligently as ever, but seeing that the 
wiiole body of music depends upon oriU tradition, in the 
first iustaucis it looks improbable tliat tho real origin of 
plain song will over now bo found. 

The received tmdition, which will not liold under critical 
Inquiry, is that St. Silvester first began the collection of 
church music by founding a school at Rome fur its study, 
under the }>atroimge of Constantine, about the year 814. 
Brobnbly much that was held sacred was thus intentionally 
preserved in a pure tradition; and wc know that an earnest 
inovemont existed against any new music being admitted, 
a narrow view stoutly combated by St. Chrysostom among 
others. Later than Tope Silvester was St. Amhrosk, 
bishop of Iklilan (339-397), to whom, according to tradi¬ 
tion, we owe the To Dcnm. Ho not only did over again 
the work of Silvester, and confirmed and strengthened tl>e 
knowledge of the Kacred melodies, but he arranged them 
in four modes or scales, the so-called auf/tcaR'c moefes 
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[«ee M0DK8, Ecci-ksiastical], ainl introduced antiplional 
Hinging, or the alternate Binging of two choirs. Tlic 
fame of tMiis Ambrosian collection was very great, and 
oral though it probably was it lasted nearly 200 years. 
Rut by tlje time of St. Gregory the Great, who ascended 
the papal throne in bOO, the ancient melodies w(‘re grow¬ 
ing dim, new tunes had sprung up not singable in Am¬ 
brose’s four scales, and a more authoritative collection was 
imperatively nccossary. This was made, ns wo know for 
a fact, by Gregory himself and those who work«‘d with 
him. It is also asserted that four more scales, the playal 
scales fsee Modkh, KcrM:siAsTH‘Ai.] wore invented, so 
that the tunes which iind extended beyond the limits of 
the Ambrosian rules niiglit he expressed, and tliat the 
whole was written down in the neunu's or sign.s wliich 
formed the notation of tlie time. There seeins fair ground 
for believing that Ambrose’s ritual was largely rhytliniieal, 
but that firegoiy intrwluced the niensni'cless, unaccented, 
timeless delivery wlneh is so remarkable a p(‘culiarity of 
Gregorians to this day, or if he did not introduce it he 
found it grown up to Ids hand and adopted it lie settled, 
so tradition says, the main features of the mass so f.ir 
as chanting is concerned. All this Gregory ])nt into an 
Antiphonary,, so vast an liiiproveineiit upon anything over 
done before that it spread over the whole Calhulic world. 
Tlie good pope himself sent it, witli traiiH'd singiTS to 
explain it, into his favourt'd England in (104, eight years 
after St. Augustine had founded the church of Canterbury. 
In CGO Pope Vitalinn did the same fur Rritlaiiy. In the 
next century wo fuul Pipjiiu of France sending to Itoine 
for renewed teaching of Gregory’s Aulipluninry, and (’harlcs 
the Great, M’hen at Rome in 7iH), himself enlisted Pope 
Adrian’s syriipathies for tlie Frank ICmpiic. lie took awiiy 
with him twelve singers and an aul«igiaj>h copy of the 
iMinous book. It is fondly believed by many antiquaries 
that the ancient Antiplionnry ul the Monastery of St, 
<iall, in Switzerland, is a copy of this date of Gregory’s 
work. Charles erected many music schools, and we leani 
from P^gmliard that he would even brandish his stall’ at 
dtdinqnents who strayed from the true tradition he loved. 

Rut we now come to historical times, and the famous 
bull of ]*ope John XXII. (^l)octa sanctorum^ l.ssm>d in 
1.*122, “ against the major third,” as it has been wittily 
said, hears witness to the vain endeavour to keep the now 
inpiclly rising tide of harmony from the chureh. Matters 
grew seriously bad at last. Our own Wolsey had thonglds 
of interfering witli the many‘‘uses” of England, and .abmid, 
notably in Italy, it was not uncommon to accompany the 
sacred tones of the mass with counterpoints based on the 
favourite tunes of the day. The melodies themselves were 
so variously sung as to 1 m‘. almost distinct in different 
cliurches. 'Ihcrefore Palestrina was set to revise the 
whole now immense body of Gregorinn music in 1670, 
much as if one should use a razor to ehop wood. Tie did 
not live to fim'ih the great and difficult i>ieee of diudgery, 
but ho left the huge mass sorted and purified so tliat it 
could swiftly be brought into order. Since then it lias not 
varied. In England uc have an inf cresting survival of 
Gregorian music in the famous adaptation of the Gregorian 
melodies to the English ritual of the early reformation, 
by .Tolrn ilarbeck in his famous Rookc of C’liminoii 
Praicr, noted ” (1660); a piece of work so finely done as 
to be OB good as original, and to have lasted uiietpmllcd 
and undisturbed to our own day. It may be heard every 
day in our cathedrals except to the Psalms, and even Ihere 
also in some choirs. Tlie splendid Plantin edition w'as 
issued by the famous Antwerp house in 1600, and the still 
liner Medicean edition appeared at Rome in 1616. Of 
modern editions there are neveraL Up till late years the 
copies of the Medici version issued at Mechlin in 1848 
were the best; but everything is now superseded by the 
exquisitely careful Ratisbon series of 1‘ustet, ]>ublish(‘d 


with the direct authority of Rome, the “ Gradual ” in 1871, 
the ^‘Vcspcral’’ in 1876, and so on. 

The bulk of Gregorian music falls into well-defined 
masses readily enough. The first and most characteristic 
body, as well os the most ancient, are of course the famous 
(ircyorian tones, or Gregorinn chants, to which tlio Psalms 
nr(‘ ciiniited in Roman Cutliolic and in many English 
churches, and which are described in tlie article Tones. 
Some of these an* with fair probability assigned to the 
tradition of St. Ambrose, but llio usual bolief is that they 
were already ancient in his day. Liitcr (hnn these, but still 
of great antiquity, are tlie Antiphons, short passages of 
Sciijdum selected for every day in tlie year, and eacli 
of them with its proper plain-song melody. lOvery 
Psalm must, he prm‘(li‘d by an Antiphon ; the mode or key 
of the Antiplmn prescriiics, therefore, the tone (or chant) 
for the suceeediiig Psalm, because there is only one lone 
to caeli mode. Of less importance are the Versicles, the 
Jlvsponses, the Accents (maikiiig the varions stops as the 
r(*adcr intones the htssons for the day, tlie heads of clia])- 
ters, and varying for the epistle, the gospel, ^c.), and 
otlier smaller hut equally rigidly regulated parts of the ser¬ 
vice. In the aitielc (iuadtmi. a fourth large division of 
}i!.iin song, as used in the Roman Catholic mass, is du- 
bcribcd ill the two Mibdivisions of the ordinary (unchanged) 
and the special (changing) imisie. of tlie muss. Of these 
tJie Ordinary (^(trdinariim) is that part which in liigli 
masses is not sung to the jibun-song melodies, hut is set to 
music by tlio eomposers of the day. Wlicn we spe.ak of 
Mozart's masses, »>tc., we sjieulc of the sentences of the 
Ordinarium as bet to tlm magnificent strains of that com¬ 
poser. Nevertheless the Kyrie, Gloria, Sanctus, Credo, 
I’enediclus, and Agnus Dei have all tlii-ir proper Gregorian 
melodies, and that in coiisiilerablo variety, Tlie great 
Ratisbuii Gradual gives even leu of them. 

'J’lie jieenliar C and F clefs, the stave of four lines, and 
the rquare-licadcd notes now used for Gregorian music, 
and frequently called the (iretjovlnn Notation, arc of course 
comparatively modern, and have nothing to do with St. 
Gregory—“ not invented till nearly 000 years after Gregory’s 
death, and then not used for plain song for another 200 
years,” as it is pithily pat by Ilnllah (“Modern Music”). 

'rims there is a large body of truly sacred music avail¬ 
able fur the church of very great antiquity, and of a tradi¬ 
tion which, though not undoubted, is yet after much labfmr 
admittedly of tolerable inirify. Wlmt wonder, then, tliat 
enthusiasts who think with gratitude that their ears drink 
in the very sounds which Augustine heard with joy [see 
Amuhohk, St.], which threw St. Francis into ecstasy, and 
with which many a martyr and many a saint have sung 
thcmbclves to rest, demand that this music, sanctified by, 
let us say, nearly twenty centuries of holy thoughts, should 
be iJie music, and the only inusic, of the church? Fur¬ 
ther, they ask nl.so tlmt, since the material of music was 
devoid of such and such notes and chords in the centuries 
when the Gregorian music was written, it shall not be now 
accompanied by them. In a word, they demand that 
musically w’e men of the iiineteiMith century shall, if we 
belong to the Anglican or the Roman Catholic Church, 
think and feel ns tlie men of the first century did, a sheer 
impossibility. Kcvcrtheicbs, lie must be indeed dull of 
perception who is not strangely moved by this solemn 
music of the long-gone jiast which enshrines the antique 
I.Atiu mcdiicval text; and while he wdio does not inherit 
its traditions with his birth will proliably refuse to protend 
to clothe Ills highest aspirations with its foreign tongue, 
yet he who finds in it the tliouglits of his fathers would feol 
it sacrilegious to disturb it. 

The befit works for tlioae who seek to use Gregorian 
music in the Anglican Chureh are the “Psalter, noted,” 
and the “Rrief Directory of J^hiin Song” (1860), and tlio 
“ Hymnal, noted” (1861), of the Rev. Thomas Uelmore. 
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OBSGORY was the pontifical name of no less than 
('.Ixtceii popes. 

GuKr.oRY I. (Saint Gtfgory Git Grtai) was born of 
fsenatovinl rank in Rumo about 64()f diKtiti^iibheil lilm- 
for his learning, and was made prcctor of that city in 
<573. lie afterwards retired to a inonnatory (ono of seven 
wliich ho spent his whole fortune in building), having be¬ 
come disgusted with the w'orld and detenniued to aliandon 
it for n life of religious ascKticisin. Here he soon heeuine 
abbot, but it was before this, while he was yet n simple 
monk, tiiat the meiiioral)le lucidetil whieli endears him to 
Knglishnten uccumsd. As Dede tells it, (ir«'guiy saw some 
youi;g slaves for sale in the market. “Who are thoy?” 
asked he. “Anglos,” it was said. “Not Angles but Angels,” 
rejdied Gregory, for their fair skins were v«>ry heautiful, 
“ What part of Anglia do they come from ? ” was his next 
<piebltun. “From Ileirn.” Then said Gregory, “ That is true, 
and heathen though they be I will help to redeem tln-m 
from tln! wrath (fie mi) of God.” Nothing but the stern 
cnmuiand of his sujH'riors, who meant him for what they 
<*onsiilered higher uses, prevented the entliusisisllc monk 
from at oiico setting f)tF to eonvert tin* Knglisli land. 
Indeed, ho was already tlma* tlays on his journey wIk'ii 
lie was overtaken and rcealled. I’rtweiited thus himself, 
lie used all bis entbnsiastie. iiifiiiencn to assist, tlio mi.ssion 
<if St. Augnstino to Kent, lie was leealled by INipo 
ITlagina II., and sent on an emba-sy to Constanliimple 
to request assistancK agaiiisl the T.ongobards. On Ids 
return' to Romo, after tin* <lealh of IVlngius, in bJKJ, 
the clergy and people nnanimuiisly elected him as his 
sneef'SKor, notwilhstnnding his eurnesl etlurls lo decline 
the dignity. However, w'lien he lunl once .necepted tlic 
ofiiee, he wielded the papal anlhoiily witli such vig<'ur a.s 
liad never been before known. He showed great zeal for 
the reformation of the abuses and corrupt ions which had 
crept into the church, ns widl ns for t)ie p^op.^galiou of 
Ohi'istianity. lie totally refoimcd tlie music of the church, 
with the results shown in the aiticle Giikhoutan Mirstr, 
Gregory rebuked tlie Archbisliup of Oou.stantinople for 
assuming the title of Ifuivcrsal 1‘atriareh, ns being “full 
of pride, and inconsistent with tia* ancient discipline,” 
while ho liimself adopted the. denotnination ot Sernitt 
SvTvovuni Domini (servant of the servants of the Lewd), 
meaning tiy seiwnnts the blshoji.s. This appellation the 
])opes have rufniiied ever Biiicc llxdr ns-sinn))!!**!! of uiiiver- 
lial supremacy, tlrcgorj' exerci.si-d the jmisdiotion of pri¬ 
mate of Italy, and ruled the bishojis us rigidly as lie had 
iiiled his monastery. He lived in tlic most frugal .and 
mniple style, was averse to persecution, and considered inild- 
nesH and persuasion os the only means to bring herelies to 
I'hristianity. llts interest in Kngland never flagged. He 
wrote nuTnerons works, which have been eollected and 
puhliHhrd by the Benedictines of St, Maur, four vols. folio, 
(^I'aris, 1707). I’lio most important are “ Morallum,” libri 
xxxiv. (“ The Great Morals,” an exposition of the Bo<ik of 
.lobj an amazing composition, treating .lob ns a great 
allegory of Christian doctrines); “De Gtira Sacerdotal!,” 
being a pastoral instruction on tlie duties of the parochial 
<,lergy; and his “Letters,” in twelve books, wliicii contain 
some interesting particulars on contemporary history. He 
is held os Ibe fonrtii great l^tin “father.” It is to 
Gregory that we owe the ordinal of the mass in its entirety: 
tlie additions since his time arc quite, unimportant com¬ 
pared to his work; and it is to him tlmt we owe tlie 
temporal power of the popes. Coining to authority ut a 
time of total wreck, those whom the Ijombards ppand 
being decimated by the pestilence, he showed himself a 
bom ruler of men. Ho gaiped fur Rome the peace so lung 
Jibsont, and the power and prestige which lie caused to 
surround the papal chair never afterw’ards left it. The 
popes were masters of Rome. Gregory died at Rome in 
604, and was succeeded by fiabinianus of Vultcrra. 

YOU Vt. 


Guegouy it., St. (71.5-731), was the firm patron of 
St. Boniface, that Englisii Devonshuo missionary avIioso 
name was Winfrith before his ordination. He h^ug found 
his w’ny to Rumo was recognized us a power liy Gix'gorj', 
and sent to Germany under the authority of the powerful 
Charles Marttd, then mayor of the palace of the great 
Frankish realm, to convert Uio fierce licathen. 

GithdouY Ilf., St, (731-741), succeeded St, Gregory 
If. and took up his great uiins. Reconsecrated Boniface 
archbi.sho]) of Mainz and 111*81 primate of a converted 
Germnnv. 

But sucli jicaceful friumpii.s were only a small port 
of the work of Ihc-.se (wo popes. Their reigns were by 
fur more, occujiled with the great nontest against the 
worship of iiniiges in tlic church, which, under the name of 
IfoNjjn.As.M, had arisen »t Conslantiiioplo, and wliich is 
dosc-ribrd cKfulieie. 'I'lie unhappy fact of the popes being 
favourable to image-worsliip (or pet haps we should rather 
j say lo tlie ivverence of images), while the emperors w’cvc 
1 again.'^t it, rc.sulted after a fierce routroversy in the formal 
, leimneiation of iconocinsm by a considerable council of the 
church at Rome iu 732, und<T Gregory III., and in Charles 
, Martel being tvilh-d U]ion to help to resist the T.ombards, 
hill with nil uftci-Intention that he would aid the pojic in 
the expected conflict. Though the separation from Gon- 
.stantinople did not actually take place under Gregory TIL, 
the ads of his reign rendered inevitable both th.at separa¬ 
tion and the Intimate e.ouiiter-uiiion with the great Frankish 
; power which came about in a few years, 
i Guegoky IV. (827-844) is chiefly remarkable for the 
disgraceful aid ho afiorded to the rebellions sons of the 
good Emperor Louis Hie I’ions against their father, even 
visiting their camp when in arms. 

Gukgory V. (BrunOy n gr.audson of the Emperor Otho 
the Great) reigned from fiUO to itlML 

GuEaoiiY VI. was a certain .Tohn Grutian. an areh- 
! presbyter of great wealth and learning, and much renowned 
for liis chastity in a dissolute age, who in 104G jnir- 
vhdseil liie pontificate from I*opc Benedict IX., a pontiir 
stained wllh evciy vice and crime. The immediate cause 
of the sale is said to have been that Benedict lovcil a fair 
cousin of his, who refused his suit s<» long as he was pojte; 
but the fact jirubably was that Benedict knew lumsLdf In 
he hi'ld in such detestation and horror tiiat he was nui 
dl.sinelined to part with the crown. Once, at least, he bad 
been driven from Rome, and an anti-pope hod been crowned 
n.H .Silvester 111. in his stead. Nevertheless he quickly 
repented of his bargain, and taking the sword attueked 
I Giegory in Rome; fciilvesler did likewise, and the strangti 
spectacle was seen of three pojica actually in Rome— 
i Gregory VI. at the Basilica of Santa iMaria Maggioro, Bene- 
* diet TX. at the Luteiaii Rahice, Silvester III. at the Vatican. 
Tlic Emperor lleiiry III. was cMled upon to intervene, and 
ndvatmed into Italy wltli this object. Calling a council 
of the prater clergy, the emperor deposed Silvester as a 
usurper, while Benedict found it wise not lo court inquiry 
mid rehigiicd, and Gregory’s hopes stood high. But the 
purchase of the holy see was so glaring a hiinony tiiat he, 
too, at the first examination, bcggi-d to lx* allowed to retire 
from his ofiiee. Ho was sent to a monastery in Germany; 
and lie had for companion in his exile the famous monk 
Hildebrand, subject of the next becllun of tiiis article. 
Gregoly died in 1847. 

Gukxjouy VII. ( THhhhrand ) was born at Saona, in 
Tuscany, of low jiarentuge, and became a monk in the con¬ 
vent of Cluny in Burgundy. Having acquired a reputation 
for theological and canonical learning, and fur strict regu¬ 
larity of rondiic(,ho afterw'ards went to Rome with Bruno, 
bishop <»f Toul, who was elected pope in 1019, under the 
name of Leo IX., chiefly through Hildebrand’s iiifinence. 
From that lime the monk Hildebrand beenmo the main- 
spring of the Itoman hierarchy and the intimate councillur 
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of Leo and his successors, Violor IT., Slephcn IX., Xieho- 

I. isir., and Atexamler II. After the death of Alexander 

II. , 10713^ Hildebrand was unanimf)usly elected his sue- 
eessor by ihe clerj^y and ])eoplc of Rome, but he diil md 
assumn his title until lie liad icoeived the approbation of 
the emperor, lleuvy IV\, who readily eonnnneil his election. 
Hildebiaml assumed lliu name of Gregory VII. Tiie ^'reat 
object, of Gre"oiys amhilion was, as l»t expressed himself 
in a letter to lluf^ics, abbot of <.nimy, to cllcet a total 
leform of the ehuudi, ^vliich <a‘itaii)!y stood in peal need 
of it. Simony ]»revailed thron^diout the Cbristian world, 
and hces were openly soM (a* ^iven by sovcrejpis to their 
fa\»nriles. (irep»ry deleiiiiined to remove Hie evil by tak- 
iM;; aw'ay from tlie secular juinees the ri^ht wliich they 
iissuined of disyio.sin;; of tlie sees witliili tlieir dominions. 
The pope was a far-seeiii" and ambitious man, and lyiii.e; 
beneath tins specious jilea lie cum'«-aled his him resohe to 
rule uncontrolled the sjiiiilunl world, and even to raise 
the eliureh above temporal kinps, us it hail once been, or 
was fabled to have been. Cire«;c>rv bewail bv admouisidu'' 
Henry IV.; he sent legates to (lennany, but to little pui- 
pose. His next step was to assemble a eouneil at J»onie 
111 107*1, which annlLcmatized persons ^jnilfy of simonv, 
and ordered the depo^itiou of those priests who lived m 
concubinage, tunler which name wore also ineliidetl Hiose 
who lived in a state of inntiiinony, and it was dceiecd that 
no one .should be admitted to holy onleis un)c.s.s he madt* 
a VOW' of eclibaey, Grepny snmmuncd am)tJier eouneil at. 
Rome in lU7a, In wliu-ii, for the first lime, klui's anti 
other lay ]>riuc<‘H were ftnhitlden, under jiaiii of exciiiii- 
municalion, from i^ivinf; the investitnni of sees and abbess 
by conferring tin* rin;; and (lie crosier, 'i'his was Hie 
bepiininj; of llie qimriel about Hie investiture which dis¬ 
tracted Kuiojic for many years .'ifterw.artks, 

'J’he emjieror, Henry IV., saw through the pope’s wliole 
design, and tlirrefore paitl no legunl to Giegory’s eoimeil.s 
and (heir decrees; an<l Ik' eontinued to iiomiuute, not only 
to Gennan, but also to Italian bi.-l»o(nIcs. Rut the quarrel 
of 1h» investiture, which hud opened the hreneh between 
Hie po]ie and the emperor, was lost sight of in the more 
extraordinary discussions whicli followed between tliom. 
Gregory had b(‘cu for somo time laiiiperiug vvitli Ih'inyV 
disaflecled vassals of >Saxony, 'riiuringia, and otiier eouii- 
trjcs, and lie now juibliely summoned the emjtrror to Rome 
to vindicate himself from charg<‘s -jircferred by his suli- 
jects against him. Henry, indignant at this a.ssuiiiptioii of 
]iower, JLSsembled a diet of the cinjiirc at Worms, w’liieh 
upon various charges preferred iiguiiist Gregoiy depo.s(*<i 
him. Upon this Gregory, in a eouneil ussetnblcd at the 
Latcrnn Ihihiee in lb7(», solemnly excommunicated Ileniy, 
and in the name of St. I’cter, prince of Hie apostles, 
declarod liim ipso facto dejinsed from the thrones of Ger¬ 
many and Italy, and his subjects rele.^scd from their oath 
of allegiaiien. J'liis lM>hl net r>f Gregory produced for a 
time iho eliect which lie had cideulated upon. Most of 
Henry’s subjects, already ripe for rebellion, I'cadily availed 
themselves of the yiapal sajietion, and a diet was assomblcd 
to elect a new empeior. Henry w'as acute enough to sec 
that resistance at the moment was but folly. He inanag(jd 
to obtain a delay, and th<* matter being referred to tlic 
yiope, ho set oH* ftu' Jliily in the winter of ](t77, and met 
Gregory at the Ca.sl]c of (’miossa, near Reggio in Lombardy, 
which helougcd to the Caaintess Matilda, n great friend 
and supporter of the po]>e. Gregory would not sec Henry 
At first, but insisted upon ins lu.ving aside all Hie insignia of 
royalty and appearing in the garb of a penitent, in u coarse 
woollen garment and barefooted. In this plight Henry 
remained for three days from morning till sunset, in an 
outer court of the castle, lu very s<‘vere weather, <Jn the 
fourth day he was admitted into Gregory’s preseiiee, .and 
on confessing his errors received absolution, hut W'as not 
restored to his kingdom, tho pope referring this quesHim 


to tlie general diet Henry having gmned what he wanted' 
quietly soon after resnmed the insignia of royalty, and 
being supported by his Lombard vassals, and indignant 
at the humiliating scene of Canossa, rccrossed tho Alps, 
fought several battles in Gcrnmny, and at last defeated 
and mortally wounded Rudolf of Swabia, who had been 
elected enqierur in Ins stead, and was supported by Gre¬ 
gory. Having now retrieved his aflairs in Germany, he 
marched with an army into Italy in 1081, to avenge him- 
I self on the pope, whom he l.ad again deposed in another 
diet, luivlug ajipoinled Guibert, aifhbishop of Ravenna, as 
his Kucci'ssor, under tho name of Clement HI. After 
Henry had spent two campaigns in Italy, in 1084,, Hit. 
Roman peojile, who were dissatisfied with tho pope, invited 
him to cuUt the city. Gregoiy escaped into the CasHe 
of St. Angelo, and the anli-popo Gulbcrt was publicly 
eonsecraleil on J'alni Suiul.'iy liy several bishop.s. Ou the 
following Easier Sunday, Henry IV. was crtiwued by him 
as emperor in St. I’eter's. After the ceremony Henry 
. aseeiuled the Ca])ilol and was publicly procluimcii, and 
! acknowledgoil by Hie Tloinans with acclamations. Ou thi‘ 

I appioach of Robert Gui^caid, liow’evcr, to the assi.stamai of 
j Gregory, Henry willuirew towards Tuscany, and the Nor- 
I man and Saiacam soldiers of Guiscurd eiitei'ed the city', 
j Under the pietcnce of delivering Gregory, who was still 
I shut uji in the ( astle of Si. Angelo, they plundered Rome 
and coumalted all kimls of atrocities. Gregory, having 
come out of his strongliohl, assembled another council, in 
wliich, for the fourth Hnie, ho exeommnnie-atni Henry and 
the anti-pope Giiiberl; but, not Hiinking himself safe in 
Rome, he witlulrevv to Salerno, under (.luiscard's })rotection, 
wlieic lie died in the following yoar, lOS.'i. 

Tho ehameterisl ie. pussagn of ai'ins between Ilildcbr.and 
and AVilliam tbo Gonqueror must not Iks omitted, Hilde- 
biaiid had procured from Alexander 11. tho papal blessing 
and a eonscciated banner to aid William’s descent upon Eng¬ 
land, and secnie, us lie thought, of Williiun's obedience in 
reliirii, he at once demanded, on becoming pope, tlio p.’ipaJ 
tax of I’eter’s jience, ami a declaration of fealty. William 
jiroinised the Uilmte, for ho had agreed to it as one of tho 
eoudilions of nlil, hut as to the other he replied, “1 liavii 
not sworn nor will 1 swear fealty, whieli I Jiavc not pro¬ 
mised, and wliich 1 cannot tind was ever swoiii by any of 
! my firj*dec<*s.s«rs to any of yours,” an<l stoutly proceeded to 
appoint his own clergy with perfect inde]icndeiicc. 

Gregory VII, wius sincere in his wishes for ecclesiastical 
retunn, and he was hiiiiBelf ]iure and disinterested ; hut lie 
was led a.stray by Hie {imhiliou of exulting his sec over all 
Hie dignities and powers of th eai'th, spiritual as well as 
ti'inporal. He even jdanned a ernsudo, long before Peter 
the Heimit (see Gregory's JicycMa in several places), and 
intended to head it liimself. The strifo with Honry pre- 
.vented this scheme from being carried out. 

Giij-uioiiv Vlll. (^Albert dl ^fora) only reigned two 
months, from October to Deccinbor, 1187; but he hod 
time to send earne.st letters to all Oliristendom upon the 
fall of .Terusalom, wdiich jnay h(‘ said to have brought about 
the third Crusade, in whieh Rarhufossa, Richard of tho 
Lion-heart, and PliiH]) Augustus of Franco took porh In 
1172 it was l)i Iiloia who, as e4irdiiial legate, absolved our 
Henry VI. at Avramdn'.s from tho murder of A’Reckot. 

GiiKOouv IX. {^Uyolino de' CmUi di is best 

known iis the hitter enemy of the chivalrous, iioblc-hcarted 
Fri'derick 11. H« was eighty years old at his accession in 
1227, a }>ious, learned, narrow, obstinate, severe man—“tlio 
exact anHllie.si.H lu tti<‘ lirilliunt young sovereign whose 
Sicilian court w'as tho joy of tho knightly world, full of 
colour, song, and poetry, uud, plough far from rigid in its 
moral.*^, yet not dissolute. Frederick had vowed a fifth 
Crusade, and did iudciul set sail in 1227, but returned- 
after three duy.H much indisposed. This illness was uii' 
justly thought to bo feigned by the pope, and lie forthwitl)* 
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cxcommuiiicatcd Frederick with vvcry circumstnnco of ter¬ 
ror, th« bells clashing, the clergy fully asscinhlcd willi huge 
torches, which they throw down ngaiust the altar, leaving 
the churcli in smoke and darkness, and the contimuil 
thunder of enrses. Frcjlcrick, ns was to ho cxpi’ctcd from 
Ins nature, did not treat tho excomniunication with tlm 
blightest respect, llu even issiu'd a counter oration, and 
invited tho sovereigns to join him in putting down tho 
overweening claims of Rome, reminding England of the 
intovdict under John, and so witlt the other countiies. 
Gregory retortwl with a second exouinntuiiioalluii inllietiiig 
further penalties, such as absolving Frederick’s subjects 
fnn.i allegiance. U'hc Homans, many of wJiom loved tho 
hrilliaiit young empeT(»r, rose against the* cursing old man 
and drove him out of Kunie. lie lied to Ferngiu, a town 
nn an ahn<>st imiccessilde isolah'd rock (^Eustrr, 

Frederick meanwhile had rcc^^vel■cd and jircpaicd for 
the Crusade, setting sail in Ajjiil, and ically did 

M'cure, by uegotiatitm with the .Sultan Kamecl, a considcr- 
uhle hcnulit for Christians, lie could ha\c done mon* had 
jiot Gregory gone to the most prcposleious lengths in his 
ho^^t^ity, surrounding him with tiaitors wlio undenninci] 
his iiilluencH and betrayed biuj contimially, even informing 
Ivameel of Frederick’s design to i)atlie alone in the .Ionian 
<■11 one occasion. The elii\alj‘ou,s sultan sent the letter to 
the emperor. Frederick obtained by foiinal tieuty tho 
]'<'stitution of Jerusalem, wiail tlnther and was erowinal 
king, llti was at once met by llie wliole city being placed 
under a |»apal interdict, and tins disgiace was publicly 
announced in face of tin* Moiiaminciluiis. On his return 
to Italy ho was receive*!, not ns a benef.aetor, Imt a traitor 
and heretic, a friend of Mussnlmaiis, if not himself secn‘tly 
a Mnssnlinnn; for such were the anatlioiiias huiled at him 
by the pope from his rock. J''r<‘derick quiidly sliowi-d 
Gregory’s letters to the sultan trying to defeat tho Crusade, 
and though tho pope denied thuin they were beliexed 
g?nuino. Men began to tire t/f the angry olistinacy of l!io 
pope. Tie tri<*d to get up a crusade, as he called it, against 
Frederick, but fail<*d .s<* utterly that in ItiSO he consented 
to make peace. He had shortly before this reLunicd to 
Hume, whicli had opened its gat<*s in a fit of superstiti<ius 
repentance caused by a heavy Hood, wlach tln'v attributed 
to the wrath of God at their treatment of Gregory. The 
pope and the <;mperor met at Anagni and kissed each other 
in token of peace. 

The feud fur u lime at an end, (lie remarkable old man 
who so vigorously wielded the sword of l*ctcr, tiirnetl wltli 
almost tho elasticity of youlli to a gicnt tnsk of legislation 
iu the church, tho compilation of the Decn tals of the 
various popes. Roimond da I’ennaforti* -was tin* princijml 
author of this important dig(‘st, and wlnn completed it 
was promulgated as the statute law for the world, seeing 
that as tho church was above tho state so should the laws 
of tho church su])orscdo those of the state. No more 
sweeping claim was ever made, even by Hildebrand himself. 

In 1236 F’redorick's son Henry rebelled, and was largely 
supported by the great cities of L(unhardy. The einjieror 
therefore made war upon them. Gi egory began to tremble, 
for ns these cities fell one after tlic otiicr, ho saw the 
papal territory gradually Ix'ing hemmed in by a strong 
imperial power, and tlio pojie in future a vassal of the 
empire. The indepeiulcneo of tho Lombard <dtics bt'caino 
a matter of life and death to him. He was ninety-two 
when he proceeded for tho fourth time to oxconnnunic.atc 
Frederick (Falm Sunday, 123U), seeun? in ulliunrcs which 
he hod secretly inade with Venice^, Genoa, and other groat 
cities. Frederick replied in a dignified letter to the chief 
sovereigns of Europe, easily overcoming his ant.agniiist on 
}>apcr. Later ]>roclaniatloiih hoenme mure billt^r on butli 
sides. Henry 111. of England had recently m.irried his 
sister Isabella to Frederick, and feeble prince tliuiigh be 
was. he remonstrated with tho pope on his culuiniiious 


accusations of the cmjieror. Creg<iry, defeated in England, 
tried France, with a promise of the imjx'rial crown to the 
king’s brotlier, Robert. The French nobles ^kc Sultan 
Kamecl; at once sent full particulars to Frederick. Still 
not d<*8pairi«g, Gregory tfied some Gennan princes, again 
in vain. F'hially, he attacked the emperor by mentis of tlie 
friars, a barefooted army. Nothing availed • Frederick 
advatuM'd nearer and nearer, until the year 1241 saw him 
in sight of Rome. It was said that Gregory’s heart b«)ke 
at ila* sight of his ciusny’s watch-fires; but a summer 
heat in a bi-sieged city would seem sunicicnt cause to 
ovcreonic tlic strength of a man of ninety-four. Gregory 
IX. died 21st August, 3241. 

GuEitoiiY X. (Ivhtdfh Vhronti\ 1271-70, was the 
last crusading pope. He was elected while absent on a pil¬ 
grimage to the Holy Land. He <lel(Tmiiicd on a last and 
greatest Crusade, and bent Itis whoh* e»icrgi<‘s to the jjacili- 
cation of (’liristi*nfloin to insure its unity and sncrcss. In 
tl>is ]jrcljminary object he succeeded must rcniaikably, but 
III' died before llii* (h’usadc C(»ultl be begun. M<*n licard with 
aiiiazemcnt tin; pope, hereditary head of the Gaelfs, say 
to tlieni, 'these otheis are Ghibellincs, but y<*t they an* 
also citi/AUis, men, and Chrlsliuns.’’ At F'lorcnce and at 
■Sieii.a (Jregory woiked the uiiiacle of bringing Guelfs and 
Ghibellincs into amity. Ib* cvt'it olitained an cngageuiont 
fiom the usurping (lre<‘k emperor, Michael Pal{c<»logus, for 
tin* reunion of tljo churches, and tho second Council of 
Iaoiis (127-1), summoni'd by universal consent, for tliis 
j)UTj)Ose .ami to ileerc<' tin* Crnsmle, saw' the arrival of 
ambassadors witli splendid ofierings for tho altar of St. 
Fetei’s from I’ala'ulogus ^24tli June, 1274), Tho creed, 
with the Jiliitf/uCy nekiumledging the procession of the 
Holy Glioh! from tlie Father and the Son (and not limiting 
it, as by Greek usage, to the F'ather only), was jmbllely 
recited by the Greeks. Tliis concuid lasted but a fi‘W 
years, it was but a disingenuous bribe from tlic Greek for 
papal aid in lii.s usurpation of the empire. Gregory also 
set before the council minute mles for governing future 
conchiYcs of cardinals wben assembled to elect a pope. 
Tlie.s(; rules form the well-known ceremonial still observed 
almost witlifrut mudifie.ation, bringing imprisonment and 
almost slar\alion into play (or assuming to do so) to force 
the eardiiials to uii election. OoNCLAVK.]) Fn- 

liappily Gii‘gory’s sudden death, in January, 1276, once 
more broke up the union of Glirislendom ho had with sucli 
remarkable success promoted. The Crusade was ahandoneil, 
and tlie obi finals raged fiercely again iu Europe. 

Giti (}<>i;v XL (/Virre Jio^rr) was one of the Avignon 
popes, nephew of Clement \T. He was elected iu lo7n 
after the relurn of Urban W from Romo to Avignon, aiul 
the cardinals trusted no doubt that they should never again 
be coinpclh’d t<i leave luxurious Avignon for slonny Rome. 
Yet it was Ibis thorough Frenchman, the last French¬ 
man ever acknowledged as a true pope, who actually 
rcstorcil the throne, of St. Peter to Itumc. Hcnoimoi-*! 
by St. Rridget of Sweden in fiery visions wherein Chrlsl 
sjjoke by her mouth (t)ie eolleetiou iills two huge volumes), 
implored by tin*, loving hearted St. Catherine of Siena, wlu» 
came to Avignon to urge her plea, and driven by his own 
high hcnsc of rectitude, Gregoiy XL at last braved all op- 
jiositlon, and almost biuidi'nly, in 1376, set sail for Itoine. 
Ills attempt to recover the lieritsigo of tho popes by force 
fiiik'd, while it led to great bloodshed. The wh<ilo of 
Italy was irreparnhly sunk in desolation and anarchy, and 
Gregory even thouglit of fleeing to Avignon. He die*l, 
worn out with anxiety, 2Hlh March, 1378, and a tierce 
Fchisni followed his ile.ath. Urban VJ. niling at Rome, 
and Clement Vll. at Avignon. Gregory XL is notcwortliy 
to Engli.shmeu as having furimdly condemned the do* triiies 
of Wyclif in 1373. 

GucaouY XIL {^Angdo Cornno) was nearly eighty at 
his election in 1406. The schism which bod broken out 
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0 !i tlu* riotous forcod elcctfoii of llic Romnn Urban VI., at. 
the dcatli of Gn*^)ry XI., when tlie Freiieh cardinals fled 
to Avij^iuuMiid elected the French nnti-popc Cleineut VIT„ 
Huhseqiiently inKtiillin^ tlK'iuselves nt Avijinon onee more, 
htill railed. Rcnediet XIII. ha# succeeded Clement VJI. 
at Avignon; Uibaii VI., Uonifacc IX., Jiniocent VII.. h;id 
rei;;ncd ul Rome, At the election of GM‘;^>ry p'cat etlorts 
W'cro made to compose the scliKsm, j»ow Inenty-ei'jht \ears 
in <*xistence. All the fifteen cardinals present totdi an 
oath (Corurlo tin* most earm!.'*tly <»f all) tli.-il whoever should 
he elected should offer t<» rcTu»um*e llie pi»ntifieut»5 if Rene- 
dict would do so likewise, and the imited cliurch should then 
proceed to a fre.sh elrctirm. After his election Grej^ory 
renewed hi.s vow rejM'uledly, with tlie nmst earnest assevur- 
ation.s. Rencdict a^^reed to tijo (:om})a(d. and Savona was 
fixed upon us (lie. ineefin^'pl.'iec; hut tlie t\\<» old men 
(Bencdiet was nearly ns «»ld as Gre^joiy) shutlleil and pre- 
varic.ated and lied, one as badly us the other, and neither 

ever an ived ut Sav<ina. Eventuallv tlie Kinir of I'haiua^ 

•> 

calhsl on the University of Paiis to declare ujiou the cpies- 
tiou, and in 140H ho he^an active measures by seiulin*; to 
arrest Rcnedict. .Tho anti pope fled to S]>aiu, and his 
rival Gregory took refuse ia his native Venice, A nimiher 
of cardinals met at Le^liorii and .summoned a couneil at 
Pisa for the next year to ek'ct a fresh pt»pe niul depose 
these* two. Peter Phitarzi, a Franeisean, au.s elcete'il by 
the couneil, ami t< ek (he tide of Alc.sauiler V. Tiie ^jrave 
importance of the mailer lies in the fact that for the first 
time for m.iny centuries the aulliuiity of the t’hureli In 
eouneil vv.as rcco‘'n)zed as sape]i«tr to tli.’it of the pojie. 
Venice aj'teed to tin? dec.isicai of the eoimeil, and Gre^iory, 
W'lio was now almost deseited, was diiven forlli. .\l the 
price of immeaso bribes of ij.apal territoiy Ladislans, 
kin^ of Kaplefi, look up his cause, and the af'cd man once 
more was seen in Rome. Rut the Frencli and the Floren¬ 
tines invaded the papal dominions, and Itoinc hdl almost 
witliout a slni;ii;le. Gre^cay flial to Gactu, and then, 
jipjireheiisive lest he luqcht. he delivi ietl into tlie hands of 
the new cliureh pope, .John XXIII., he availed himsrjf 
of the alms of tin* towiispe(i)ile of Gaeta to puieha*-e a 
|)assa; 2 ;e tn Rimini in (lie Venetian states. Tiieie he died 
in 1415, while the Ciinneil of Coiibtance was aetaally 
eni'.iired In onee move‘deposing Jam, toj^ellier with his old 
lival Reiu'dict and the \i]e I'ope Jolin. 

Gnia.nuY Xin. Jiuourompar/no') reigned from 

1572 to JoH.i. In the year of his aecession tin* mass.'icre 
of St. Raitliolomcw took place, and he celebiatcd u 'Je 
J)pum of t^rutitiide; hut it iias been said fliat this was in 
conse<jiU‘nce of misrepresentation *4 tho mature <.f wliat 
hud oecuried. It certainly w.as forei‘m to hi.s nutiue. lie 
was ]»ie-emineiit!y a lawyer, vensed botli in the civil and 
the enn<»n law, and Imtl taken an uelivc part a.s a yomi" 
man in the Council of Trent. Jlis zeal for education was 
considerablo, and his expenditure on tins head f;enerous 
even to lavish os. Jt is to this po])e that we owe the 
Gregorian Cdlendar^ which at pn-sent pjveniB our chron¬ 
ology, a reformatiuji forced upon his accurate mind by the 
manifestly iiicorrccl ohservaneo of Easier. Thecurrccliuns 
were very earefully thought, out, and a rem.mkahly simple 
and accurate reform was the lesalt. Tl»e Gregorian 
Calendar was promulftatcd in 15S2. [Sec Caij-ni>au.J 
Grc'jory XIII. died at the ajjo of ei^hty-lhree iu 1585. 

GuicrjokY XIV. (A'ico/o iSJronJate')^ eleeti'd in 1500, 
reigned a few months. He excommunic:ited Henri Quatro 

a heretic (bi-foro the king's conversion, of course), and 
ordered an army to be levied hi his name to depose ileiiry. 

Giikoory XV, (^Alessandro LudovUi)^ 1021-23, is 
best known ns the founder of the Proparjanda. This 
college oi'iglnated among the educational ln&titutlon.s of 
Gregory XIII., and as formally arranged Iiy Gregory XV. 
it forms the eeutii* of missionaiy enterprise for (lie Roman 
Catholic Church. 


Grkooiiy XVI. {Barlolommeo Alhcrto Capelhri) 
reigned from 1831 to lH4ti. TIio downfall of the Roui- 
buns in France in 1830 caused a republican rising in Italy, 
CB|)eciaIly in the Papal States, and as Gregory, though per- 
soimlly kiiul-henrted, was an enthusiastic, even, one might 
say, a bigoted churchman, he lent his name to measurcB of 
td'i'ible cruelty and oppression to crush the liberal move¬ 
ments. Wljolesnle imprisonmonts, and even many execu¬ 
tions, marked his reign; so tlial wlioti his successor Plus 
IX. (/Vo NvHii) appeared to bo infused with liberal ideas 
lie found ljims<*lf the most popular pope for centuries. 
Uiiha])pily tin* good understanding between bim and hi.s 
people (regai ding him ns a teiiipurul pringc') was not destl'icd 
to endure. (Jeitainly the eagerness of tlie population to 
shaki* (41 the pajial yoke is largely to be attributed to tlio 
criicllv and bigotry theysufferciJ from under Gregory XVf. 

GBEGORV, ST.. NAZIAN'ZEN (f.c. of XaziaiuuM, 
one of tlie fathers <»f the ehurch, waa born in the early part 
of the fourtli century, at Arliinzns, a village near tin* town of 
Na7.iaii7.usjn('appii(ioeia,of w'hiehtown his father was bishop, 
lie stndi(‘d at Cie.sniea, at Alexandria,and nt Athens, where 
he became tho fiiead and cumpunion of Basil the Great 
and .Tuliau tin* Apostate, afterwards emperor. Rasil and 
ho rctireil into tin* deberl at nmtus (*n the completion of 
their stailies. Rolli were reealleil by force from their 
lioi'iiiitage, and Basil being soon after made bishop of 
I’je.sarea, aj»pointed Gregory bisliop of Zuzime, a place 
wliieli lie .*-0011 aflet left to join his father, and assist him 
in tho ailministr.alimi of the (dtnreh at Nazianzus. He 
]>ad sufVered uilh his brethren from Aiiau perHecution in 
iJie reign of Valeiis, and after that emjieror had taken by 
\ ioleiieo all the chuiehes of ('onstautiiiople from the ortho- 
do.\ Nieieans, Gregory e.amc to Constantinople, and took 
the direction of a jn ivate eluipel, wliich he named Anastasia. 
Thi*odosins, when he later on c.inin to tile throne of the 
(“inplrc, ha\iiig liiumphi'd over ]^i^ enemies, declaiTil himself 
ill faAour of the ortixntox comiiiunioii. (rregory had long 
been declared arclilashop by the orthodox, and was then 
in eonMMjuencc under immin<*ut danger of death from tlie 
pmveiful Arlans, yet now that the tallies were turned he 
did not retali.itu upon the Aviniis, but endeavoured to 
reelaim them by mildnc.ss .and pcrsu.a&ioii. 

Ill the midst of tlie pomp of (he comt lx* retained his 
fornu'r liahits of sii!i)4ieily. Ilis conduct soon drew upon 
him (he dislike of the com tiers and of (lie faiinticnl zealots. 
Tiieodosius convoked a council of all (lie bishops of the 
East, whieli at lirst ui'knowlcdgcd Gregory as archhishop; 
but soon after factions arose which di.spntod his title to 
tlie-see, mu] stigiii.ali/.ed his chroity towards tho now per- 
siTulcd Allans as lukewanmic.ss in the faith. Gr(*gory, 
averse to strife, offcied his resignatiun, which the emperor 
acc(*ptc(]. Having assemhled tlie people ami the fathers of 
the council, to the iiumhir of 150, in the church of Santa 
So])hia, lie delivered lii.<> faiewell S(‘rmon, which Is a flue 
spceinieii of pulpit eloquence. This oration was delivered 
in .lane, 38l\aiid a few days after Gregory was on his 
way to CappadocLa, He eventually withdrew to Arianzus, 
wlicre ho Kjient tJic latter years *4 liis life, busy iu the 
cultivation of his garden and in wilting poetry, a favourite 
occupation with liim from his youth. Gregory died in 381). 
jilost of his ])ocm.s arc religious meditations. Hu received 
the lionourahie title of “tlio theologian ” from ii posterity 
admiring Ids great (‘cclesiastlral learning. But Gregory’s 
true slieiigtii lic-s hi Ids eloquence, and in tho poetical 
feeling which transfufies his treatment of every subject. 
KomotimcH rising to a grandeur unattalned by any other 
‘‘father.” Over fifty orations have been jircserved. 'I’lio 
bust edition of Gregory, iu tbe«original Greek, is that of 
the Bcnedii'linca and Oaillnu (Paris, 1842, in two vols. folio). 

GREGORY. ST.. OF NYSSA, in Cappadocia, tlie 
brother of Basil the Great, bishop of Caesarea, died about 
333; he distingnislied himuelf in tho Arian <x>ntroverHy. 
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I.ike hU giTat brot]>nr>biBlK>p8 of Asia, Grr^ory of Nazi- 
anzuR and RiibiI, Gregory of NyHsa suflurod much per- 
s(*cution at the hands of tho Arians in th<i timo of Yulons, 
and it was not until the acccssioti uf Gratian (in d78) 
tliat he began to bo a yiowcr in the cliui'cli. Tho tliroo 
bishops msido a rcninrkablo group; tlic acumen of ihisil 
and tlic fervour of tho Na/.ijin/.pii(* were hujtporled by 
tho aceurato phllo.sojihieal knowledge of Gregory of 
Kyasa, and it is to their great united strengtli^ wholly 
and unceasingly put forth in favour of llic ^sic« iic (beed 
and ngninst the Arlan faith, that the donnfall of tlie 
latter ereed is largely to Ihj altrilmted. (in’goiy (jf Nassji 
draws largely from the great philosf*]ih<‘)s ot antiqnity; 
I’lato is his nvoned master, and the soni’i'i* of mneh of his 
powei. At tho same time he was gnat enoijgli and hold 
enough to ))rocIaim the grand Irutli that rcli;'i‘'n is a life 
rather than .a creed, a glowing enllmsi.isin ri 4 llier than a 
dogma. Hut thtaigh many weie shocked nt sm li a siiving 
in those narrow times, tlie good hisliop was higlih hoiiouied 
(luring his life, being ehargi-d with a sort of iiiijuisittjrship 
over nil Hontus hy the great Gouiuil of (kuisfanliimjile in 
and made metropolitan while aftei liistleatii 

lie was Ijeld in still greater re\cieni-r, and reej-Ivrd the title 
of ‘‘Futlmr <if the i'atliers’\l*aler J'atrniM’) hy a spi-eial 
deen-c of the second <k»uneil of Nice (Nica*a) held in 7x7. 

Gregory was maiTi«*d wlieii vaing, !i:i}»pily and Inmonr- 
nhly; but being warned in a vision be jaU bis wife sorrow’- 
fnlly aside and entered tiie cliiueh. It is perhaps in 
conscqiienec of this that wn get tlie enrions mixture of 
pinctleal aequaintauei* with ewiyday thonglits and feelings, 
and the highly-wrought mystic and jioelic bubllcties of u 
modified IMutonisni that eharueleii/e Gregory of X^ssn. 
Ilis w’rilings are voluminous, aic of course in Greek oiigin- 
nlly, but arc also easily sn‘eessil)h* in T/itin in s(weral 
editions. The best I.atin edition is i)m- IMris oin- of Hhiy, 
and thu best in Grick and l.atiii together is the I’aiis 
ediliun of KioB. 


GREGORY, ST.. THAVMATUR'GOS. one of tin; 
primitive falhcrs of the chinch, a native and afterwaids 
hishop of Keo-Ca’sarca, in Gappadoi’ia, :nnl a diseijile of 
Origen of AlcNandiia. lie died soon after tiie Gouneil of 
Antioch, whit'll he attended, in 2(11. We have of liim a 
“ Mehiphrasis in Eeclesiaslem,” a “Ihevls Kxjuisilio Fidel," 
an “Epistolu Canoniea," ;ind a pain-gvrieal oratitm to his 
master Origen, on leaving liis selmol. Gu’gtav’s name of 
'J'Jiaumalurges, “worker of iniiaeles,’* Is due to a leniark- 
ahlu writ's of miracles he is sjii<l It) liavc wnniiilit in older 


to convert the heathens of Mco- I'lesavea, turning water into 
land, moving bloiies, t&c., and also tiie famous miiacle 
whereby, when hotly puraiieil dining the Deeiau jieiseeiilioii, 
ho escaped and saved the life ot the followtT who acemn- 
]>anicd him by both uf them being eiianged for llie time 
into trees. 

GREGORY OF TOURS, bm-n in b 10, of a family 
of Auvergne, was neplicw to Galius, bisho]> of Oleniiont, 
who took care of his cducAtion. lie was made hishop of 
Tours in 573, attended several councils, and Uistinguibhed 
himself by bis courage and linnness in denouncing the 
guilty conduct of Chilperic and Fn'degunda, who reigned 
over France. Ilia boldness exposed liim to yierseeution 
oeoasionully. Ho is said by biinsidf to have visited Home, 
but Inter biographers find great reason to duulit this. Ho 
retired to Tours, where lie died in .Oho. He wrote in 
Latin a history of France, from tlic first cslnbliblmient of 
Christianity till the year of his death. Gregory is the 
father of the French histuiians, and the only one who 
bos left us an account of the curly Merovingian kings. 

GREX'SEN is a granulai-crystaliine rock com^iosed of 
quartz and mica (Icjiidolitu), the fonner mineral lurgidy 
predominating. It occurs usually associated with granite, 
gneiss, or quartzite, and often graduates into one or other 
of them. It is probably of mctamorpbic origin, and in 


some districts Oassitkiiitk occars in strings and veins 
through it. 

GRENADA. one of the Lesser Antilles, ^st Indies, 
lies between 11" 08' and 12'^ .30' N. lat., and hot ween 
61‘’20'ttud 01" O,*)' W. lib.: its greatest length N. to S. is 
25 miles; its greatest breudtl), 12 miles; and its area. 133 
square miles. 'Fhis island was discovered hy Golnmbus on 
his thiid voyage in IdhS, nt which time it was Inhabited 
by Caribs. In 1050 Du Farquet, govi rnor of tlic iskind 
of ^lartiniqne, having eolli‘«'te<l a body of 2n0 adveiilnrers, 
lauded on Gnanida, and forimal a settlement. The colonists 
in a verv fi'W nuiiillis cominciiei'd a war of exti'iniination 

m 

against the Gaiib.s, every one of whom on falling iutci 
the hands of the Fji-neli was murdered. In 1702 the 
islanil was suireudeied on ea])i(idanon to the Fnglish, and 
l»y the definitive tn-atv ot Faiis, signed in I'Vbinary, 17(»y, 
Gieiiada was final!}'ceded In (Jieal liritain. In 177t> the 
island was taken by the Ficneh under Count D'Eslaliig, 
Init was re‘'l'»u'tl ;it the g<‘neia! peii-e In 17X3, and bincu 
that time Jais lejiiaiiii'il In ]ii»'-s»'ssIon of the English. 

'J'lie isl.unl is ti.iversi'd thronglioul its wluile leiigtii from 
noith to sdiith hy an iiiegnlai range of mountains, rising 
in siiiiK' ]ihu rs to a height ol mow Ilian oOlU) feet. Several 
small liwis lise in tlie Liehlands. 'llio soil consists jujn- 
eijailly of :i ji'h black or reddish-eoloureil monld. Jt is 
feitiie, and lliciC ar«' about live-eighths under culture. In 
the low ground tlieln'at isolteii fqqm'ssive, but on the hills 
tin .atn spl ol nt. G 

eonsideied heaitiiv, Tlie ]iopulalion ill 18x1 was J2,*J03. 

lirenada is a crown colony under the general government 
of tlie Windward Island.s. The annual reveiiiu* and expen¬ 
diture of the islaini arc each about X23,n00. ItelweeJi 300 
and *100 vessels tiadi* to this island annnaliy, tlie majority 
from (he other West Indian islands and from tiie United 
Kingdom. 'J'lie uveiuge value of the iinpoits and exports is 
uhout X‘l20,n0() tsieli per annum. 'I'he pilneipal nitielos 
impoili'd ure hutter, flour, and dih'd fish; exported—cocoa, 
cotton, I'uin, eoU'ee, siig.ir, uiohisses, and lish-oil. 

Grenada is divided into six ]>arishes. The chief towns 
am Sr. Geoigc, tlie eaiiital, Chailotte-town, and St. Jlark 
on the west, M. J’atikk on the iioilli, and St. Andrew on 
the east eo.ist. Ui'twien Grenada and St. Vincent there 
is a group of isl.iuds known as the Gieinulifics, some of 
them belonging to tlie government of Gieiiada. 

GRENADE, freqm-nlly called Jittufl-f/rcuaik, is a shell 
or hollow ball td iion, 2.^ inehi'siii diameter, which, being 
charged with jiowder and ]>roviiled with a fuse, is thrown 
fnnn the jiaiapcts into the ditch and covered-way when 
oceujiieil liy the besiegers, or from the eoveied-way into 
the lieiiehes when the latter ajiproueh within 25 yards of 
the crest of the glacis. As soon as (he conqiositiou in the 
fns(‘ is eonsumed the fiic communicates with tin* powder, 
and the ball is burst, in fniginenl.s. Grenades havu also 
been made of annealed glass, ]>iovided with a fusi*, or with 
four or five nipples distributed over Hit* surface, on which 
percussion caps me jdaecd, which explode hy the blow of 
the shell fulling on the ground, and cause the ignition of 
the charge. Grenades arc now but little used in warfare 
owing to the changes in tactics rendered iieees.s:iry by tlie 
intiodui'tion of the breccbloader, but a more cfiia'tivo 
weapon luas lieen introduced boll: into tho naval anti land 
SCI vices III the gnn-eoKon slal). 

GRENADIER' GUARDS, the first regiment of foot 
gnard.s in the Hritlsii army. It was fir.st raised in IfifiO, 
and has always ke])t a high position in the service, dUtin- 
gnishing itself espceiullyin the Peitiusnla, at Waterloo, and 
in Hie Crimea. 'J'hc oHiccrs belong to the bighest families 
in the hind. I he regiment is divided into thine battalions, 
und according to the c^tiInutea for 1884—85, coin 2 )riscd 2543 
officers ami men, of whom 2250 were privates. Tho regi¬ 
mental p.ay alone is £71,000 per annum. Tho colonel 
has £2200 jht auniim, the oflicers sums varying from 
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2Cji. Dr?, to Us. Gd. a day, and tbe non-commissioned oflicei'S 
from 39. Or/, to U. bd. 

gren<^:ble (the ancient Cularo and f!ratiauopnU^\ 
the capital formerly of Daupliind, now of the French de¬ 
partment of Ih^re, is sitnated (>#tho Is^l■e, just ahovc its 
junction with the Hrac, 345 miles S.E. of J’aris, and had 
44,040 iiihuhiUinlH in 1881. 

The part of the town on the ri^ht lank of llie is 
called St. I.iuircnt. It consists of one spacious stieet, 
wiiirli lias hc'cn cnihellished hy the consti*u<vtion of quavs 
.alou" the river; it communicates with tho rest of the 
town by two stone hridj^cs, and l»y an iron chain hrid;»c, 
the apjiroachea to winch are luhirned with some handsome 
modern buildinjjs. Inmicdialdy behind the street rises a 
bill, the lower part of which is calh*d Rabot; hip'iier up it 
takes the name of Bastille, from an old fcmdal casth' tlint 
onco stood on it, ami (he summit is called Mont Rachel. 
The p;reatcr part of lliis hill is covered with fonnidahle 
fortifications, the guns of whieh can sweep tlie valleys 
of the two rivers. Tlic view from Mont Kacliel is very 
picturesque, presenting; as in a plan tlic town and its 
fortilications, tho valh*y of the I>rne oii one side and of 
the Tsfcre on the other: the view up the iscre is lermiiialed 
hy the suowy mass of Mont Blanc, ’fliis ]ijut of (Inmohlc 
was formerly suriouuded by an ancient \Nall, whiidi has 
been demolished and replaced by a liamlsomc promenade. 
The quarter of Bonm on the left bank is also forlified, and 
Grenoble is now considered one of the strongest fortresses 
in France, This part of lie town is vxtciisivo; the streets 
are well laid out, and the houses are good. Among the 
principal buildings nic the Falais di*,Justice, originally (he 
palace of tho dauphins, and a building of great interest; 
the court-house; the t(*wii h.all, once (he rcsidcnec of the 
Constable Lesdiguioros; and tlie Imilding occupied hy the 
coliego, hy the ])uldic library of lu-arly 200,000 volumes, 
by (lie museums of na(urul history and antiquities, und 
by the gallery of paintings. The other rnmarkahlc objects 
arc the (.kitliedral of K<itro l)ume, the episcopal palace, the 
}ios])itaI, the I'olossal hron^se statue <tf Bayard (who is in¬ 
terred in a contiguous cliiudi) in llie Place St. Audrd, the 
arsenal, the botanic garden, several handsome fountains, 
tho Ihcntvo, and tlie public walks. 'J’Iuj town is well 
liglittMi with gas. 

The chief manufactures of Grenoble are kid gloves, 
of which larg(5 quantities arts exported to lOngluiid and 
America annually; liqueurs, cliainois and (*lher leather, 
]»crfumes, and silk g<M)ds. The dressing of luanp gives 
cniploynjcnt to about 1000 w(»ikuH*n. 'I’ho trade of the 
jjhice is mueli promoted hy the navigation of the Isf*rc; 
other articles of trade arc wrought iron, rnarlilc, <uid 
timber, the jnoducts of the neighhonrliood. 

Grenoble is the seat of a bishoj), wliose see is the depart¬ 
ment of Is^rc; of a high court und university nca<leniy, 
which have jurisdiction ov<5r tlie departments of IsJii’c, 
T)r6ino, and lla ites Aljies. There are two faculties of law 
.and science in connection with the academy. The town 
has also a college, a school of medicine, a school for tlie 
artillery, two seminaries for llie jiriesliiood, a botanic 
garden, at which courses of instrucliou are delivered, and 
other iustitutions. Grciiohle is the heudipiarters of a 
military division, which includes (he di-paTlmentR of Isf-re, 
llromc, and Ilautes Aipcs. It has also tribunals of first 
instance and of commerce, and an exchange. 

Grenoble was tlio first place which openly received 
Kapuleon on his return from Klhu in 1815. it is tho 
birth])hiee of Bnvard, Condillac, Vaucaii‘'ou, Dolomieii, &c. 

GREN'VlLilb BIGHT HON, GEORGE, an Eng¬ 
lish statesman mciiiurable for having founded in liis two 
yeara of office, by his ill-considcrcd measures, the liberty of 
the press and the indepcndcucc of Amciicn,wa8born in 1712. 
Tho sliifty policy of George 111., an.xious to fn*c himself 
from the mastership of Pitt, brought GnMivilIc to the front 


on tho fall of Bote in 1703. Public opinion, left without 
means of expressing itself in Parliament, bo cormpt was 
the House of Commons at tho time, had driven Bute from 
office by attacks in tliu press. Wilkes in tho North Briton 
WAS the most inveterate of all. Gronvillo was foolish 
cnougl) to send Wilk(« to prison on a state warrant, to 
close his uioiith. The warrant did not even name the 
prisoner, and tho outcry was so gicat at this arbitrary 
I proceeding that no such waiTant has ever since been issued. 

I Wilkes was released hy nicuus of a writ of Habeas Corpus. 
Grcuville issued injunctions against 200 newspapers. Then 
began the famous sliouts of Wilkes and liberty,” W'hich 
Bliuwed even Grenville that he dare nut tempt the Engllsli 
]iGnple further. Six years later the failure of the Juiiins 
prosecutions in 1770 established the freedom of tho 
])oliti('al press, but tho battle was really lost by Grcnvillo 
in 1704. 

Beaten in* Ins first attempt at tyranny Grenville never¬ 
theless made a second and more famous endeavour. 'I'lie 
great Seven Veais’ War had oniicd by giving us India and 
adding Canada to our American eolouius, but the long con¬ 
test with Fram*e for these countries had raised tho debt (o 
Xl40,000,0(10—a figme whieh then seemed crushing in its 
vastuesR. Grenville detenniued tliat os the defence of tho 
Ainciican colonies laid cost a largo pai't of the amount 
I (licse eolonies should pay a heavy hhare of ik He thcrc- 
' fore imposed large duties at their ports, and slojipcd all 
trading except with England, ns by au old law ho had u 
light to do. 'I’hus far tlie colonists, though angry, boro 
(he blows. But his third nieasurtt was the fainoms stamp 
duty, a selii'ino of excise within (he colonies. The colonists 
at oiK'e met to resist tliis interfcn-iicc with thoir own in¬ 
ternal aflairs, hut ofTcred a larger sum as supplies, and 
sent Br njamiii Franklin to England as their mouthpiece. 
Giuiiville would li.stm to nothing, and the Stamjis Act w’os 
1 juissed in 17Go, The terrilde troubles which at onco 
j liegan ovcilhrew the Grenville ministry, not tho least of 
tlio dlbuonteuts being King George himself, to whom tho 
minister had been us airogant as to the press and tho 
coloiiicb. in vain w'as the Act repealed, the rebellion onco 
begun steadily pTogressod, till American iudcpendoucc was 
acknowledged. Grenville died in 1770. 

GKBK VILVB, RIGHT HON. THOMAS, an ac- 
com]jlibhed s(utesiiiuii and (dnssical scholar, was horn in 
1755, niid WAS the sou of (he Right ITon. George Grenville. 
[See above.] As the son of one who liud been a minister of 
tiio crown, klr. Tiiomas Grenville early took his seat in the 
TIoiiso of Commons under tho ido.st favonrablo auspices; 
hut tic became a follower of Charles Fox, and so highly did 
that minister appreciate his talents and influence, that if 
tho celebrated India Bill brought in hy that miuister had 
proved successful, Grenvillu was to have been appointed 
governor-general. By a curious train of circumstances, 
while his father had heem the prime instigator of the 
Ainericau War, wlien it was npproacluiig to a close Gren¬ 
ville was appointed plenipotentiary, on the pmi: of this 
country, to negotiate at Faris the tenns of peace. But a 
change of ministry broke off tho intended negotiations. At 
the general election of 1784 he lost his scat, and after¬ 
wards withdrawing from public life he devoted himself, 
with considerable success, to the cultivation of classical 
literature, for which lie was in after-life so distinguished. 
In 1730, however, he w.as relumed for Aldborough, and in 
1706 for Buckingham. At tliis period be withdrew him¬ 
self from Fox, on ac(ymnt of the lalteris strong advocacy of 
tho French Revolution, and gave his cordial support to the 
government—Ford Grenville, his brother, being then foreign 
sccretaiy. In 1735 Grcuville was appointed minister- 
extraordinavy to the court of Berlin, with the view of 
engaging the Piiisslan monarch to unite with England and 
her allies in resisting the aggressive spirit of republican 
France; but hi (his mission he was altogether nuBuecestiful. 
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In 1800 he was appointed^ as Home compenRation for nis 
disappointments, to the sinecure office of chiof-juKtire 
in eyre south of Trent; but by tlie 57 Geo. III. tlil.s 
office was uboliehod, and Grenville won the last <if its 
foDCtionariea On the death of Fox in 180(1 lie woh nindc 
first lord of the admiralty, which ho rcNi^ncd the following.; 
year. Indeed his public life may he said to have rcaclu'd 
its close when the minihtry of wliich hi.s brother was the 
head made way, in 1807, for the readmission of the Tories. 
The society of scholars and the enjoynn‘ut of literature 
became then more attractive than the collisions of political 
party and the midnight vigils of the IIouso of Gonmions. 
Ho died in 1847, and by his wtil he Ml liis maguilimit 
library of rare and costly books, consisting of 20,000 
volumes and valued at X42,()00, to the liltrary of the 
British Musenm, 'I'hc collecting of these ljo(»ks ocrupii-d 
ucailytifty years of his life; and his will contains the 
following passage, in allubion to this mfignltii'cnt hf<jues>l:— 
“A great part of rny library lias been puiehaseil from tlic 
profits of a sincctU'c office given to me by the public ; and 
I feel it to be a debt and a duty that IslKiuld acknowledge 
tins obligation by giving that library, so a*'quir<'d, to tin* 
Britibli Musenm for the use of the jnihlic.” 

GREN'VELU:, LORD WILLIAM WYNDHAM, 
was the third sou of the Riglit Uun. George Grenville, 
and was horn on the 25th of OcIoIk 17 Jle 
educated at Eton inul Oxford, entered Failiainent ill 1782 
us member for liuekingham, and soon succeeded Binke ns 
parmabter fur the urniy. Jn 178P he Iteeitine speakiT, 
and loft this office to become home secrelarv. In 171)0 he 
was raised to the peerage in ordi’v to repie.sent tlie younger 
I'itt in tlie Upper IIoum*. In 171)1 he hoeame foreign 
''ceretary. He was acti\u in promoting the iiiiuin wilii 
Ireland, and in advoeating the eimineijiution of tin* Catii- 
olies against the opposition of tlie king. Kvcntually iJie 
iniuistry resigned in IHOI on this f|iu'stiiiii. AVlu ii l*itt 
returned to office in 1801 without the king liasiiig been 
induced to give way on the Catholic question. Lord (iron- 
villc refused to join the ministry. In 180(1 Fitl died, uml 
Grenville at once became piinie minister. His government 
by the “ministry of all the talents ” Listed only thirteim 
mouths. The great Fox died nhnost at once, and tlie Berlin 
Decrees of the Emperor Napoleon, shutting the wliole coast 
of the Contin<>nt against British shijts, ciip]>led eoinmeice. 
Lord Grcnvillo retaliated by thnaUciiing to seize any shiji 
which carried goods to tlie ConliiK’iit and tried ti* jiass the 
English blockade, if it had nut previously toue)i(>d at some 
English port. This miglil have led to terrible disasters. 
But the ffill of the iiilnistiy was not due to its follies; it 
was the noble Act for the abolition of sLuery, intn'dueed 
by Lord llowick (afterwards Earl Grey) in the House of 
Commons, and passed into law in Febiuaiy, 1807, whieh 
caused it to totter, and iin equally noble enbrl iu the old 
cause of Catholic emancipation, wliieli ennsed it to full in 
Blarcb. George 111. denmnded at oneo that the question 
siionldbe abandoned, and on Lotd GienvilleV refusal dis¬ 
missed the ministry. Lord Grenville died in l8o4. 

GRftS is a term sometimes used instead of sandstone. 

GRSSH'AM, SIR THOMAS, was descended of an 
ancient family of Norfolk, and was born in Lomlon in 1511), 
and studied at Gonvlllu (now Uaius) College, Cuuibiulg<*; 
but was afterwards bound apprentice to Ids umde. Sir 
John Gresham, who also btdonged to the Mercers’ (knn- 
pany. Thomas Gresham took out his freedom in 154.'1. 
In 1551 he was employed in in'gotiating foreign loans by 
Edward VI. Ho was knighted by Ellzabelh in 155'.), and 
was often consulted by licr iu jinlitical and comimaei.il 
affiairs. By his nd\ice Iho exp(*rimcnt of raising nupiicy 
nb home rather tlinn from foreignera wn.-^ first tried by 
Elizabeth in 1561), and followed with gieat advnut.igc 
both to tlio Crown and the nation. He built a nolde house 
• oil the west side of Bishopsgatc Street, where he was occa¬ 


sionally commissioned by the queen to receive and entertain 
fureigu visitors of high rank. Ho died suddenly, 2lBt 
Xovember, 1671), lea\iiig no children, except natural 
daughter. ^ 

Ill the foundation of the I’oyal Exchange Sir Thomas 
tireslinm 1ms left a lasting memorial of his wealth and 
eoinmercial shrewdness, and in that of Gresham College of 
his Im'ijcvoIciicc. The original building of the Exehango 
was destioyed in tlin great fire of 16G6. 

GRRSH'AM COLLRGIC. Sir Tlmmas OTushain by 
his will founded this college, vesting Ids house in Bishops- 
gale Street, after the death of his wife, in the corporation 
of tin* city of London and the Mercers’ Company, in trust 
to pri’ser\o it for the residence of seven skilful teaclicrs; 
four, ()f the sciences of divinity, astronomy, music, and 
gooiiictiy, to be appointed by the corporutiou of the city; 
three, of law', physic, and rludurie, t(< bo appointed by tbo 
Blereois’ <’i»inpain'. A slijiend of X50 w’as made payable 
to cacii out of the rents of the Exchange. The lectures 
are now delivered in a lecture-hall, situated at the comer 
of Busiiigholl and Gii'shain Streets, and built out of tlie 
aceumulati'd fond. 

GRESSO'RIA is a suborder of Oimn>rTKUA,an order 
of inseids. In this Kuliorder are included two families, 
Mantidir. .and i’basniidie, the last of which includes tin* 
w'alking-stiek and k-af insects. The hind legs an* slender, 
adapted for walking or running, and not for leaping. In 
the Mantidoi the fore legs are coiuerted int(» powerful 
raptorial oigaiis; their-fenioia art* deeply grooveil licni'ath 
for the roception of the tibia* in repose; the prothorax is 
greatly' elongated. In the I'liasmida; Iho fore legs are 
ordiiuiryr walking limbs and the prothorax Is short. Tho 
Maiitida* proy' tai insects and are reuiuikable for llieir 
voracity ; the IMiasniiila* live I'litircly on vegetable matter, 

1 pr<*si*nt u very striking r<‘SOiiild.ince to bits of twigs, 
leaves, S.C .; wings are often absent, 

GRETNA GREEN, liie name often ajiplied to tlie 
village of Sprliigticld, in Dumfries, Scotland, being in 
reality tlie name of a faimsti-ad in the neighbourhood. 
It was nnei* celebrated for the elaiidestiue marriages of 
fugitive lovirs, but bus now lost its long-privileged immu¬ 
nities. Ill tlie session of 185<> it was enacted that after 
the 1st of .lamiary, 1857, no marriage should he valid iu 
Scotland iiiilc''S the parlies had hotli resided there for 
six weeks ])Tecrding the wedding day; thus \irlnally aimi- 
hilating the euslom of secret runaway mamnges, whicli 
had oislcd from the ]»oriod when Fleet inaninges were 
ahollslicd in 1764. 'i'hc old niairiage corcmony merely 
amounted to an admission before witnesses that certain 
persons were man and wife; bucli acknowledgment being 
suffieient, proviileil it were followed or preceded by cohabita¬ 
tion, according to the law of Scidland, to constitute a valid 
mnrrhagc. A certitic.'ite to this effect having been signed 
by the ufficialing priest (wlu> was seldom above the rank of 
a tiadesinau), and by tw'o witnesses, the uuiou, under tlie 
above coiulition, bceamc indibsuluble. The marriages of 
this sort eelehruted at Gretna Green, wlioii tin* jdaec was 
most flourishing, were estimated at between 300 and 400 
a y'i’ar. Tiic people were generally from England, and of 
the low'csl ranks; tliougli there were* a few instances of 
persons of the higher ranks, and even of u lord chancellor, 
linving had recourse to llic s(*n'ie<‘s of the soi-disont jiai- 
sons of Gndna Gicen. A trip to Gretua, or the presence 
of a Bclf-dubbed parson, was not, however, at all necessary. 
I’arties crossing llie Seoliisli bonier, and declaring befoie 
witnesses that they were man and wife, were, under iho 
old law of Scotland, lield to he duly iimiTird. 

Gr£tRY, ANDRfi E. M., a French iqioratic com - 
jm.-cr of great mviit, was born nt Liege in 1741. Some 
juvenile compositions attiacU-d tli<* notice of lovers of music, 
altliough he had been dlMiiissed from tlie choir of SL Denis 
as iiieapulilc. and bad quite fnilcd in an attempt to Study 
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hnrr.uiny. Ho (Minbled by thoir assistance to j:o to I personages of liigb rank and usaltcd position. The re- 
iioino, walking the wliolc way, an he says in his “ ileinoivs,” ; inaindor of tJie journals, wliioh the editor declares contain 
with a smuggler for his coiupaniou. His slay in Home was ; BtUl move iuteresling and valuable matter, are for the 


was jMriiHi opeia, ami in 17(17 he managed t<» got to I’aW.s Ids jdeec, the Viscountess Knfield. Thu extracts extend 
mul to lind ojt]»ortunities of essaying Ids janvers in that over the ]tenod from June, to September, 18b2, but 

tlivcclioii. His hU‘y‘ess was ahm'^t instnntain'ous. Isot they are of not stich greiit value as the work of Charles, 
less than I'lfty opeias are Knt»wn from Ids pen. One of GREVUfLS, FUXiKE (Ijonu IIkookk), was born at 
tlii’se, ^'iiiehaid (hi'iii de Idon/’ is tlill lieard upon the Heaiieljamp l^nirt. in Warwiekshire, the residence of^lds 
stage, hnt the* thin hainaniii'S and want of mneerled cll'ecls lather, Sir I'ulke Griwllle, in lohi. He was educated 
llu^^‘ hnidshi'il the rest c‘,\eepl fioin eomvrt jn'oirramines. ' n1 Shn^wsbiii'y, when* Sir riiUiji Sidney was his sidiool- 

Givlry was altogether Ihe child of ids e)Ki<'h, He was iellovv. Tlie two fiijMuls went l(jgcther to Oxford, ami 
one of the lirst to he appointed in the (’oii-er\ati'in‘, and >oung Gre\ille afteiwards studied also at Cand)ridgr. 
was put upon tlie instiluti<.n in 17lio, Nupuleoji later on After some time sjieut in h'udgn travel, he returned to 
si'lected 1dm as one »>i tlie Ihst to he ih'eornli'il witli the Kiigland, and j-oon stood high in Ehiiabuth’s favoui. being 
ligauiof Imnour. and added the lumsnal {'eeonijifiuiment j kniglded hy her. Sidney he<|ueallii'd him half his library. 
( f ji ]i-iisi(.n to the title. | His l!i\oui Continued uudei James 1., who granted him 

(iivtiy ili'-d ill ISIJ at Ihau-seau’s old lesitleiice, the ■ IVai w iek Ca-tie, apjsdnted him cJianecllor of tlie exchequer 


Ileimit.e'e, at Montinoreiiey, whiih he lyid hoijLdit. Ills 
tiinei.il was a pulilie one of eonsiderahle splemloni. M hal 
to ns of this day even inou* inteiesting than Ids ojmas 
(exefpt “ihelisud,” “ l,e Tahlenn i>ajlant,'' and “ /eniire et 
Azui ‘’j is his “Menmirs or Essays on iMu^ie” (17‘.E> So 
mnnsingly is this tilled willi tin' niilhor's own ]ieison:iht3'’ 


ami gave him \aiitius olllucs about his person, 
■riiM'Ughout his life (iie\illewas the friend of pools ami 
sehohus. alw.a\s leady t<» iielp liiein us he could, Cliuiles 1. 
eie.ilrd iiiin Lord Itrooke in lli27, niid he signaliKed his 
]n'rj.'i'-e hy establishing the leeturosldj) (d history at Cam* 
liridL'e. lie kejit lljo j)oel H.ivciiaiil in his Imiise as u 


that it iias been well said tli<‘title bliould be *• Kssiijs ou ■ joulli. On ."dtli .Sejiteiiiber, HJ 2 S. land liiooko was inur- 
?/t//HnsM'.” (bord in a fit of j)assion, or piobaMy of imidncKs, by n 

GREUZB, JOHN BAPTIST, an emim-iil I’leneh servant wlio had seived liim long and faillifully. His “ Life 
]*!untcv, hum at Tonrnus, near Mai'on, in li 2 (>, uiul edu- of Sir IMdIip Sidney" is exeellent; and his poems, posthu- 
i’aled at an art seliool in I,y<m*J. He w'us i>ne of the first inonvly piinh-d (^‘•Oertuin Learned and Klegant Works hy 
I'leiieli painters to go to nature fur his snbjeets, and like our ’ Light Hoii, Ealkc T.ord llrooke,’’ 1033 ), are, though diflicult 
ow n IVilkie delighted In jKjrtraying scenes of rural life and ' .'it first siglit from their quaintiiess and fur-fetcliecl allusions, 


incidents of a toudiing siinpllcUy. He was :i man of leal 
genius, .and, us is always the ease witb sueli mind'', witli u 
keen percejition *if hmnour(again like \Vilki«*). His }«ietnres 
langu fiom the laughable “l»it»ken I’itelu v" to Ibe suU-mii 
andputlicta “ Enlher’sCui; e.’’ Thesewell known jnetnn's 


really line and cliaiueleristic prudnetions. The long {moms 
called ‘*A 'liealise of Humane Learning," ‘'A Treatise of 
Moiunehie," and A Trealisc of ileli ion,’’are reinurkablu 
esen hir that wondeiful age. 

GBBW'IA, a genus of jdants of the order 


(al the Louvre, Tnris) are pcih.ajis even excelled in interest Thmigh the uidi*r takes its name from the Kui'opeaii genua 
hy the ‘M’iJl.age Ihide." In oiu* own Kalional Gallery | Tilia, its species aie distributed chidly through tropical 
tireuze is uiiliappih represi-ntcd only h) a few heads of countiies. Giewia consists-of sixty species of moderately 
gills, where all the Uiekhiess of his st> le comes out, and sized trees or shruhs, width liaM} leaves resemhling those of 
ids best qualities are md slmwn. His ]».uuting.A now com- tlie ehii, yellow’ or ])urj>le floweis, and many of them 
maiul fabulous Mims, though in the slonny revolutionary jdensant tastid snhacid fiuit. They me mitives of Iho 
times in which he Jived it is littlr wonder that, during his | waimer regions of the Old World. 

life Ilia art was hut iiooily paid. Al times he MilVeicd Tlie'1 ill.u eic are noted for their mucilaginous properties, 
giinding poveity. lie died in JHO/i. .as well as for the lenmrkahle liameity of tlie inner fibre of 

GRBVIIfLE, CHARLES CAVENDISH FULKE, their bark, ns exeinplilled in Uj" Tilia. or common KurO' 
elde-L son of Chailes Grevillo, a descendant fiom tJic fifth jiean lime fiee; IhaL of Unwin opiKutilijoUa is emplryed 
Lord Warwick and Lady Ohiudottc Ctivemlish Hentinck, for making uqics ami coarse (doth in the Uimulayas. 
daughter of the tliird Duke of Portland, was horn 2QdAi>Tn, The wood of this tice is soft, cdnstic, ami durable, and 
171)4. He was educated at Eton and Oxford, and iu 1821 is u.sed especially for the handles of tools; sandals are 
le w'ns appointed clerk of the council in ordUniry, an made fioin the hark, and also a fair ]>npcr. (irtma tloilict* 
jflice which he y (ained for nearly forty ycnis. His position is valued for the strength nm! elasticity of Its wood. Cattle 
in the sucia) v. old and the nature of his odidal duties nro fed on the leaves of soim' speeieR, ob Grfwia did^ma^ 
nflbrded 1 ini splendid opportunities of observing the less at moderate elevations in the Himalayas; those of Grtwia 
known causes ami details of public events, as well us of ojifumtifolia are said to give it its chief value, as they 
making the urquaintance of most of the men of eminence me used for fodder, and iiicicase the quantity of milk, 
of his time, and early in life he eoinmenoed the kei'ping of The jilensant-tasted Mihacld fruit of (Jmoia elaviica and 


a journal of Ids okservations, wliich he designed for ulli- 
inute publication. He died 18t}i Janu.ary, 1805, having 
previously intrusted his papers to Mr. Henry Kccve, the 
registrar of the Privy Council, for publication. Of the 
material thus plawd in his possession, Air. Heeve published 
ill 1883 those portions of the journal wliich extend from 
3818 to 1837, and they at once attracted tlie most wide¬ 
spread attention. Filled with new and iiitercstiftg anec¬ 
dotes of the most illustrious men of the pciiod, and rcvi-nling 
much concerning the inner life of the court mid political 
proceedings, they were yet more remarkaUe from the 
caustic severity with which the uiitbor criticised certain 


sevor.al other Rpeeie.H is eaten by the nalives of India, but 
]>rineijm]ly used for fluvouring slieihet. Crewin asiatieo 
is that juineipnlly emph*yed and cuUivaled in gardens. A 
decoction of the leaves of (irewia puhitjtma has been 
found invalunble in fever and dvsentcry whem quinine hoa 
failed. See Journal of Linnuin SocieU/^ xx. 71. In 
Grewla there are five Rep.alK e^doured on the inside, and fivo 
petalH, inserted at (ho base of the stalked ovary; the stamens 
arc numcriiuR and hisertt'd at the top of tho stalk of tho 
ovary; the oviuy has throe or four cells. 

GREY, CHARLES (second Eaiit. Gkkt, K.G.). waa 
I born I3tii Alarch, J7C4. ut Falloden, near Alnwjck, iiv 
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Korthuniberland. Ills father, Sir Charles Grey, was raised 1 
t(» the pceraRe in 1802 for his military services. Grey ! 
was returned in 178C as a member for Northunibcrlniui. ' 
lie utlaciied himself to the party, and still more to tlic 
]»TMjn, of Fox, and earned a hi;?li repulatiim as a speaker 
at a time when Fox, Jlurke, and Slnnidiin wevn at the 
lieitcht of their fume as orators. ' 

Grey now took a prominout part in all the politieal 
questions lliat agitated the e<miitry ilurin;; tin* dislnrhed 
state consequent on the Fivneli Uevoluliiui, liidli in tlie 
House of ('oimiions and out of doors, lie >Ya'' <>iie of tie- 
fimnders and most aetivu iiiemheis of the Soeioty of the 
Frk’iids of the Fcople, forujed for the pnj'pose of fddainin;' 
a reform in rurliunieiit, and on tlth Jtlay. 171d», he jne- 
senled a petition from that soHety. nliith el.iljoraioiy 
exposed the defects and evils of tin- esistini^ sy^ tein of p:ir- 
Jiainenlary representation. In 171*7 he pioseiited a lb form 
J>ilJ, providinfj for triennial Failumenls, Iwuwljold fran¬ 
chise, and redistribution of se/its, wln'idi >\as defeated b\ 

1 111 votes. He tlien witlidiew fiom the House id 
nions, or at least did not speak, until 1/till, wlien lie 
o|>posed the first propositions tliat neve made f(»r the nnloii 
with IitIuiuI. 

'1'1k‘ death of ]*itt in I80d led to Iho fuimation i>f n 
Wliii: miiiistvv under l.ord Grenville. Gu-v n(»w became 
IjouI Howick by liis falber's elcMitlon, w’ns n]tpointed first 
hail of the adinirnlfY, and Fox held tim seals of tlie foreipii 
ollice. On the dcalli of Fox In Septeinher, the ollice wlneli 
lie had held was filled hy l.urd 1 towi< k, who met I’ailia- 
inent in Deei'inlicr as leader of the House of t’oiiinions. 
He and Lord Grenville were now at tlie head of the Win;' i 
liarty. The cabinet was Imdcen up in Miiivli, 18(i7, but 
during ilb brief existence Loul llowiek laul eanh'il tlirounh 
the UouBC of (’ominonb tbo Act bn* ll»e al»olition (»f tlie slave 
tiade. In November, 181)7, on tlie death of his father. 
Lord llowiek becume Karl Giev, and he and land Greiniilo 
were the Jeudera of the Opjiosition in the House of Lords. 

On the return of Napoh-on from Elba, in Lsla, Kail , 
Grey was averse to hastily plun;;ini; into another war. and • 
on Hus occusiou he and L(»rd Gieinille took op]iosite views. i 
Karl Grey took an netho ]>arr in the tiial of Oueeu Caro- I 
line, and in oppusin;^ the 1*111 of 1 ‘ains and J'en.dties whieh i 
had been broii^jlit in a;:ainst her. The Act fi»r the einan- j 
cipalion of the Homan Catholics, whieh w'as jaisi-ed in 
realized one of the great objects of Jiis political litc. 

Up to 1880 tijc elightcst measure of parliamentary 
rcfoi’ni had been resolutely denied; but when the l>uke of 
Wellington’s udinhiistration W’as comjxdled to resign, Kail 
Grey was RUiit for by Willbam IV., and requested to form 
A new cabinet. On let March, IKU, Loid Joim llusscll, 
us the organ of the cabinet, introduced the first nefonn 
Hill into the House of Coiinnoiis, 'J'he btiii;;gle is clse- 
whero told. [See Kkfokm Hii.l..] 'I’hc cabinet was early 
hltaken by some personal changes; in July, 1834, Karl 
Grey resigned, and in November the ministry were dismibsed. 
Earl Grey died at his scat, Howick House, in Northumber¬ 
land, 17th July, 1848. Two splendid ucliievemciils mark 
Grey's career, the abolition of hlavery in 1807 and the pass¬ 
ing of the great Refonn Hill of 1832. His ]»ersoiial appear¬ 
ance was stotelyand commanding; his action graceful and 
animated; and his voice strong, flexible, ami honorons. As 


I.atin, French, and Italiun, witliont for all tliat being un- 
>crscd in the usual female acconiplishmeuls. She w’as also 
.lequaintcd with Hebrew and with two other Oriental tongues. 
A marriage was concluded between Lady Jai^ Grey and 
Northiimherland's fourth son, Lord Guildford Dudley, in 
May, if>&3; and Edward VI., then at the point of death, 
was persuaded hy Norlhumhcrhunl, entirely without Laily 
Jane Grey's knowledge, to set aside the rights of his sisters 
Mary and Elizabeth, and to R<*tth! the crown upon Lady 
Jniw Grey. 'I'Ihj king died utli July; the attemjit to heeuro 
tlic crown to lier utterly failed, and ten days ]>laoed Mary 
in undisputed jiossc.'ision of tlio throne. J.a<!y .lane, wlm 
liad refused at Inst to protit by llic plot, had only consented 
ill \iew of Mnrv’s known bigoted nttueiimeul to Roman 
<'atliolieism. Nhe was at <inee seized, and with her hus- 
haiid eoniinrd in the Tower in tlie first instance; hut after 
Wvalt's iiisuneetion bolh wc-ie beheaded, 12th I'ldiruary, 
lo/il. She uddiessed liie people at her execution with 
irreat ealmuess anil ilignily, pleading truly that blic.had 
ojily done wliat she was fovecil to, but fully .admitting the 
justice of licr fate. She, was scarcely wvenleen. 

GREY HOUND is a vanetv of dog remarkable for 
ket jinessof sigU, symmetrica) strength and beauty (J form, 
and great swiftness in tl»e cliase. It hunts its prey by 
keej)ii}g it in view, and not, like the foxliound. by sei*nt. 
'i'liere arc many breeds of this dog, of whieh the following 
am llu! principal:—Tiie fiinooth-jjaired greyhotmd is very 
common in England, where it is used for liarc-huutiug or 
eouising. Tlie ]ioiiits of this gieyhoimU are well given in a 
rliyine quoted by Youatt:— 

A Greylionniln shonlti lx; beaded lyke a Snake, 

Ami iieekyd Ivke a Hrakc, 

Valyd Ilka a (’ut, 

'I'lii led like a Kutle, 

S)ded lilve a 'leiae, 

And i:h>ue.d Uke u Itrcuin.'' 

'J’lu; strength and courage of (his dog have been sucriGced 
to sjiecd. To supply the delicieney in courage, towards the 
close of the last century Lord Orford crobsed his grey- 
homiils with tiie bulhlog. Aeeoiding to Youatt, after the 
bixllj or Seventh geneiation tliere was not a vi'sLigu*left of 
tile foim of the bulhli'g, but Ins couvago and indumitablo 
perseveruiiee remained. Tins cross is now usually adopted. 
The Irish gre\hoimii is veiy large and powerful, and was 
formerly used for hunting wolves as long ns any existed in 
Ireland. The HigliJaml breed is the only kind possessing 
any jjower of scent; and the iLulian greyhound is a very 
small and delicate variety, a pretty drawing-room pet. 
GieyUuunds are not so domesticated as other dogs. The 
name greyhound has no reference to the normal colour; 
it is the Old English yritjhmnd., from the old word for dog. 
j GRl'AS, u genus of plants belonging to the order 
j I^Iyutace.k. Tlie spocics Uria^ cauUjhva is the anchovy 
, pear. It is a tall tree without branches; the leaves mo 
8 or 4 feet long and are clustered at the top, hanging dow’ii 
in ft graceful manner, giving the tree b palm-liko appearance. 
The Gowers are large, and grow on very short stalks all 
down the trunk; they an* of a yellow colour, and have a 
' delightful perfume. It is a native of 8 ui>alj>ino districts 
; of Jamaica in boggy places. The frnit is an ov.atc berry 
i the size of a goose’s egg, is of a brownish •ms.set colour, and 


a speaker Ins stylo was pure and ids nmnner free from 
affectation. 

GREY, lADY JANE, born in 1.537, was the grent- 
grand-daughtcr of Henry VII. llimry’s daughter Mary 
married L^uis XII. of Franco, and on Ids dentli married 
OharloB Brandon, duke of SuflblU. Their daughter, Franees 
Brandon, married Henry Grey, marquis of Dorset. Of this 
znarrUgo Lady Jane Grey was the eldest daughter; there 
was no mule issue. She was distinguished from childhood 


is piqkk'd and eaten in the same way os the mango. It 
fonn.s a handsome stove plant, especially when it flowers. 

GRIB'BLE (JAmmritj ierthrans) 14 a crustacean be* 
longing to the ordey IsoronA. It is well-known for iU 
destructive habit of boring into submersed timber. It in 
very small, seldom exceeding two-tenths of an inch in length; 
but it is gregarious, aud very abundant in some situations. 
It is marine, and i« generally found living in holes in w'ood, 
which it forms for iiself. Tiie ravages this little creature 


by her talents; nndlierueijuiremenlswerccertainly, for her commits in Die timber forming piers, dock-gates, &e-, are 
age, verynnusuah She wrote, spoke, aud understood Gn*ck, vciy great. It was first described in 1811. The galleries 
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^vliich it fonnB in tlm wood aro tortuous, and run in all 
direcliouH, tliou"h p;ouprally the nniuml bores upwards nt 
Jin angle of about forty-tive degrees. By being thus bored 
Oiroughou^ifH substance, the wood ])ecomea so disinte¬ 
grated that the sou washes away its surface, layer after layer, 
and the whole piece of limber is soon d«’.slr(»ye<.l. TJjo only 
wooil it (“unnot ilestroy is tealc. 

GRIES'BACH, JOHANN JACOB, an einiiiciit (ler- 
snan seliolar ami critic <»f the New Tcstameiil, was horn at 
Uat/ibaeh in liessc-Darnishult on Ihc llli of riannary, 1715, 
and died on the 2Uli of March, 1812. In 17(»h he cuin- 
incnced a literary tour, in >Yhiel> hi- visileil England and 
the Yirineipal libraries in (lermany, Ilcdhind, and I'Vanee. 
With a mass of valuable inatciluis ho returned in 1770 t(» 
Frankfurt, for the purpose of arranging them and npjdy- 
ing them to the piirj)(»e of piodiieiug an amended text of 
the Christian Seiiplnres. The first edition of his critical 
emendation of tin? New Testament was pubhslied at Halle 
in 17t)4-i»5, 8vo, in three successive parts. Of the second 
edition Iho first volume appeared in I7h6, and the second 
volume in Jk 07. This tine impression was made under 
the earefnl inspection of Gricsbaeh. TIuj other works of 
this pclndar, wlucli arc iiuincnms, are nesuly all in Latin, 
and are all more or less directly devoted to the elueidalion 
of biblical subjects. 

Griesbach's text has hoi-n taken as a standartl hv nnnier- 
ous other editors. His niargiual notes, foiniing .a general 
and correct index to tin* great l»ody of e<dluted Grotsk 
inannseripts (about tivasure invaluable to tlio 

scholar and nee<*s.sar}* to Hie dhino. 

GRIF'FON VULTURE falrin) or Tawny 

Vulture i.s a bird found all over .Soutberii Europe, extend¬ 
ing into Norlb Africa and Central Asia; it has once been 
taken in the Ihilisli Ihlund‘j, The general colour of the 
plumage is tawny, deeper on the upper jiarts. The h<*ad 
ami neck are clothed willi a whitisl down; there is u 
rufi’ of while feathers round the liaw of the nei'k. The 
beak is livid, witli the tip hl^^•ki^h, and its base is cnveloyn'd 
in a flesh-coloured cere. The grifTon vulture stands about 
Hi feel high. Its nest is generally formed upon tlie most 
elevated and inacccBsihle rocks, Imt It often builds on the 
highest forest trees, and in Sardinia on the loftiest oaks, 
where the nest, of brushwood and roots, is more tlian o fei*i 
in diameter. The eggs are two or tliu-c in number, of a 
giayish-wliitc colour, more or Jess covered Mitli reddish 
.spots. Tlie grillou, like the rest of Us family, hs'ds on 
carrion. 

GRmM, BARON, so well known to readers <if 
lUmsseau’s “Confessions” as snjijdanting the ]»hilosopher 
in the good graces of Madame d’Kpiimy, and as in many 
other ways using the patronage which Kousseau procured 
for him at once for his own advancement and for the 
di'gnulation of hia generous friend, was of course by no 
Ilicaiis the heartless adventurer he i.s depicted in that 
immortal work Frieilrich Melchior Grimm was horn at 
Regimsburg in 1 * 25. It is quite true that he was mi.scrahly 
poor in spite of his coiisiderahle, powers nud scholarship 
when Rousseau generously hcfiicnded him, found him work, 
and introduced him t<» Hidcrut and tlio other “ Eucyclo- 
pH'dists,” and also to Madame d'Kjiinay. The rest comes 
of Rousseau’s overwrought jeahms faney--^ self-torturing 
sophist ” as he was. Grimm quickly im-c, licing an accurate 
and diligent writer, a eonsummute critic, ami a brilliant 
literary fencer. He hit upon the liappy idea of a scricH of 
slicct.s or feuillctons, simjily called “Vcuilles do Grimm,” 
many of wliii'li Diderot and other friends eontrihiited, and 
which supplied German iirinccs with a smart and rcadahlo 
account of all that was going on in J'Tcneli liteialuro and 
pbilosopJjy. Ifiderot's Tnntcliicsa Salon.s,*’rtj\ i<s\ving the 
biennial exhibitions of pictures in J^aris, appeared here. 
Grimm had been Rocretary to the Duke of (hlcaiiH, and in 
177G tlic Duke of Gotlin, to whom he had been reader 


when he was but crown-prince, created him a baron and 
appointed him minister at the French court. At the 
Revolution lie left France and gladly accepted the Russian 
minisJry at Hamburg, Here he remained some years, 
removing to Gollia shortly beforo his death, winch happened 
in 18(17. 'l‘be eorreBpuudenco of Grimm and Diderot 
(Paris, 1820) is one of the finest critical works in French 
literature. H is perhaps hardly necessary to say that the 
weight lies chiefly^ ou the side of Diderot. Grimm had 
tlie happy knack of turning literature to business account, 
a faculty in which so many of the philoHophcrs were 
deficient. 

GRIMM, JACOB LOUIS, one of the greatest lingn'sls 
of modem times, was liorn at llainiu in 178.5. II« was 
educated at the Gymnasium of Casscl and the University 
of Mnrbiirg. In ]8()fi bo was appointed secretary to the 
miiii.stiT of war at Hosse-CasscI, and became sneoeasively 
librarian :it Wilhelmsliulio and secretary to tlie Iles.sian 
.aiTibas.sador at. l*aris. In 18.50 he was made professor of 
literature and librarian of the University of Golliiigen, 
uhleh post he held for seven years. Hut when, in 1837, 
he signed the protest against the eonstitution introduced 
by Ring Ernest Augustus, he W'as deprived of his ofliee 
and ImuiahiHl the kingdom. For 8(»mu years ho lived in 
retiioinent at C'assel, till lu 1811 he was called to Berlin, 
wliere in the capacity of academician he resumed lecturing 
in the university. ITo sat as ,a member of the Frankfurt 
National As.semhly in 181S. In all tliese ofllccH .laoiib 
Giimm pro\e(l himself a man of spotless integrity and 
luuiour, hut it i.s chiefly for his philological and untiquaiiau 
works that lie will lui remomhered. Hia “German Gram¬ 
mar,” in four vidumes, has laid the foundation for the 
I historh al knowhslge of languages in general, and particu¬ 
larly the law of J4au(~vcrMhwbungy which he discovered. 
One must translate “ Deutsche Grammatik” as “ German 
Grammar,” but the work is in fact a comparative grammar 
I of 'J’cutonic tongues, Vhiglish being included among tlie rest. 
[See Gkimm'h 1.a>v.] His “History of the German Lan¬ 
guage,” and book “ On the Origin of Language,” are also 
woiks of great importance. His other works arc—“ Anti • 
quities of Oennan Law,” “ German Mytholog)',” numerous 
<‘olIectioii8 of Milhrelicn (or nursery and fireside stories), 
nnd the great dictionaiy of lheGerin.an language, “Doutsehe.s 
Worterbucli,” begun in 1852 and unfinished at his death, 
which occurred 2htli September, 1803. 

GRIMM, WILLIAM CHARLES, a dlstingmshed 
German linguist, was horn at llanau, 2‘ith Febmarj*, 
1780, and together with his brother (.Taeob Louis Just 
noticed) studied law at Marl*ig University. In 1814 
he was np])ointed nshislaut-librarian at Casiud; in 1830, 
librni'ian; nnd in 1835,professor-extraordinary at Gottingen. 
In 1837 he protested against the constitution arbitrarily 
introducc'd by the King of Hanover, for which act ho was 
onllaw'cd, and obliged to retire to Cassel. In 1841 ho 
joined his brother at Berlin, nnd laliourcd witJi him in tbo 
academy till Ills death in 18511. He edited a number of 
old German poems, wrote several learned treatises on 
German litcraturo and antiquities, and matoriully assisted 
his more gifted brother in tlie publication of the “Mltlir- 
ehen ” and Iho “ WOrlerbuch.” 

GRIMM'S LAW is Iho valuable discovery of Jacob 
Louis Grimm, the great philologer, which formulates the 
viiriation of eoiisonaiits taking plae.e as a word passos from 
one lndo-(iennanic race to another. Thus if a Ijitin or 
Greek or Sanskrit word begins with n p the English edition 
of tJio sann! word lias /. We have, Greek yiwr, English 
^fire; Sanskrit /iiVri, Gr. pafir, Ijit. /mter, VMg. father; 
Lat.Eng.//VA, do. Dividing consonants into thin 
(//, ty L), mrdlal (5, e/, r/), and aspirate (^ph or f 1h^ 
ch guttural, or 7<.), we cxjjh'ss the above by saying that a 
thin consnoniit in Greek nnd Latin becomes an aspirato in 
Englisli. 
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^Ccxt wo find that tho aspirate in rlasslcal tonf^oa 
^orreRponds to tho medial in English; Gr. ph^ Lat. /, answer 
to ICnff. 6. Wo have Gr. phegog^ Lat. fagu9^ Kn;;. hetch; 
Gr. pJtratria^ Ijit. frnter^ Eng. brother. Or. tk aiiRwers 
tu Kng. d by the some ndo; Gr. thvyater is Eng. dantjhter. 

Finally, where the classical tongnos have the nuidiul, 
l^ynglish has tho thin consonant. Tims we get Gr. rfeXa, 
I.at. (/(Jcem, Eng. (e«; Gr. duo^ Lat. rfao, Eiig. two, &c. 

This connection is aptly remembered by connccling tin? 
lAtiu word iam with tho German word Amt., the changes 
applying to German almost ns well as to English:— 

TAM 

If we take any word that comes, Ray futlher, we .shouM 
look for its L.atin form not in./’ but in p, and we lijul tlieie 
penon. i.<5. petno, as the equivalent. w(* have fhu real 

wonl in its Latin dress is shown hy referring !•> the. far 
more archaic Sanskrit, where pnlra is tin* form. As the 
Aryan or Indo-Gornmnic peoples s]»lit up, ajul eaeh division 
settled down in eveiy variety of elimate and sifnati<jn, it 
is very easy to see how these ehang(‘s would slowly come 
about. Already our own cousins, tho Americans, lianlly a 
century old as a pen])le, have a iiiaikcdly yicculiar tone and 
accent, almost amounting to a dialeetle variety. In tin* 
introduction to the “Iligluw’ J'apers’’a (iin* essay will he 
found, replete with Mr. J.iavell’s fancy ainl huinuur, hut 
none tho Jess accurate, <01 tlic peeiiiiailties of Yankee nr 
New England pronunciation. As yet ilu* ulleraliun is 
more upon the accent and the vowels than u])oii the con¬ 
sonants. We hear of A'uro'pvan .and AiHur'n'on; hnl, as 
yet, from cduc.ated American.'^ we do not find the con¬ 
sonants perceptibly changing. However, tlnTC is quite 
sufficient even Ju these few vears t‘> sluwv tin* wav in 

* w 

which separation in space tends to cause scqiaiatiim in 
speech. 

This illustratiou hrincs us to tlic second division of 
Grimm’s law, tho variation between tho tw(» great hranelies 
of tho Teutonic division, High German and Low (lernuin. 
It is found that tho High German hiliilant, their iieurest 
approach to a dental aspirate, is in Low German tongu(*s 
a thin consonant. German ;erlm, Englibh (one of tlie l.ovv 
German tongues) Un, So a]si> the High German medial 
and Uio Low German aspirate go togi-ther: Gi itnau hrri, 
English three^ &c. And tiimlly, tin* High Gennaii thin is 
the Low German medial: German ‘Jsrhtcr, Eng. dauffhter; 
Gcr. Eiig. dai/, Tlic formula is theiefore f m t, 

answering to tarn, or adding a to the fivst and e to the 
second to get a complete word in each language, we Ji.avc 

f« in t 

( (I vie 

The High German is itself a development, oud the rule is 
Giercforo not clear in some otlu'r departments; ilu> dentals, 
as is shown, follow it acenrateiy, lh<> labials p hj'nud the 
gnttnrals k g ch do not, however, UMwlly follow it. To 
get at these we must go further hack, to the Old High 
German, and hero it is comjilctely earned out. Thus Old 
High Geniian |lr«obar (Modern High German brudcr\ 
Gothic hrothar^ Jiuglisi hrotkvr, Ac. The e.\eelleiit 
formulffi given above are from Earle’s “I’lulology of the 
English Touguft ” (Clarendon rreN.s, 1880). 

OBlU'OAZiD or GKIMALD, NICHOLAS* one of 
the early EUzabethnn poets (1510-02), was one of the 
chief contributors, jiurlmps tlie editor, of tlic famous 
“ Tottel’s Miscellany,” which was issued by Tottel tin* 
publisher in 1667, the poems of SuriTy aud Wyatt first 
appearing in print in that eolleclion, though pieviou.sIy 
known in MS. Surrey is the first WTitcr of Englittli blank 
vci'se, bnt his poems in that inode are translations; 
Grimoald's W'urk in tho hliscellany is original, and there- 
fui*o he has the honour of being the first writer of original 


English blank verse. Grimo:dd also iran.slatod “Tally’s 
Offices” (16 jC). He was a fellow of Merlon College, 
Oxford. 

GRlMSBy or GREAT GRIMSBY, a pai4lnmeni.ary 
and municipal borough and bea)>urt in the county of Lin¬ 
coln, is situated on tho soulli hunk of the Ilumber. near its 
mouth, ;10 miles north-cast of Lincoln, and 164 miles from 
London by the Great Northern Railway. Tho town con- 
I sihts of two parts. The older i.s irregularly laid out, and 
' is at the head of the harbour; the new pait, commonly 
called the l^farsh, Ls regular and spacious, and extends 
along tho cast side of tlie harbour. It was of so imieli 
impoit.'inee in the reign of Edward 111. n.s to fit out ton 
ships for tho sicgi! of Calais. Owing to the blocking up of 
the harbour it was reduced to comparative insignifieunce, 
hut aft«‘r )»)ng decay trade has revived by the constrnotiou 
of eonveiiii*nl docks and the extension of railw'uy commiini 
cation. J^eiri-nds attribute, its foundation to a mcruijanl 
[ named CJijnic, who gained great riehe.? hy taking care of 
! Havelock, an exposed oliild, who ultimately proved to be 
of the blood royal of Denmark. 

The principal buildings are St. James’ Churrh, in the 
Early ICnglisli Rtvle, wliich w.as thoroughly restored and 
ill a great ineasiire rebuilt in 1 H5h; other churches and 
chapels, a town*hail, a corn exchange, a cuslom-houso, 
anil graminar-scl ool. The docks aflord accommodation h»r 
moH* than 12ti() sliips, aud are spacious enough to receive 
the largest men-of-war; there aiv likewise dry dock's, Khij» 
yards, graving dock, and vvlmrvesand quays. Thu number 
of vessels registered as belonging to the port in 1884 was 
720 (56,000 tuns). The entrie's and clearances averagi' 
J»()00 (700,000 tons) per annum. The customs in IKiisJ 
was £107,000. The trade is good and rajddly increasing. 
Timber is one of the chief imports, and tin*re is also 
ciiiisiili rabln i-omiiierce in coal, grain, sugar, tobacco, and 
general priMliice. Grimsby has also an iiiimenso fi.shing 
trade, and there are sevi'ral mills and factories. Tho 
Gve.it Northern aud the Manchester and Lincolnshire rail¬ 
ways have stations. The town returns one member to 
riuliamcnt. The population in 1881 was 45,861 (an 
iniToase of 19,000 fi-om 1871), and the number of voters 
in 1884 was 7277. The municipal burougli has 29,082 
iiiliabitant.s. It is governed by eight uldemieii and twenty" 
four euuneillors. 

I GRlN'DELWAIiD, a village and valley of Switzer¬ 
land, in the eantoii aud 30 miles south-east of Item, in 
an Alpine v.alJcy, amid magnifieeiit mountain Bcunery. It 
lies along the slopes of the Eiger, Meltenbcrg, aud Wetter- 
horn moniituiiia, between which are two eiiormous glaciers. 
The InhabitnntK rear cattle, and make large quantities of 
butter and ehoesc. The two glaciers, Upper and Uiwer 
(irindelwald, arc the low'cst in Switzerland, reaching a 
little over 3400 feet, the lower extremity sometimes nd- 
vmiuing and then retiring again. 

GRINBZNG, the act of smootliing a rough surfare hv 
rubbing w'ith a hard subslaiica or powder. Slone, marbb-, 
and plate-gla.ss are polished by grinding together two pieces 
of the s.anic substance with sand, emery, or other cutting 
powder. Grmd.stones are used for making tho points of 
needles, pins, and folks, polishing gun-barrels, and finish¬ 
ing steel pens, &e. Another kind of grinding is tlial of 
crushing grain or other material into fine powder. In the 
(iour-mill the wheat is ground between large rough stones. 

GRIPING or GRIPES, a name uceasionally given to 
pains in the abdomen, whether brought about by the action 
of diaiThma, constipation, or tho action of purgative.*'. 
SlM* (^AltMlNATIVI.S, Gnr.K*, Er.ATri.KNCK. 

GRl'aUALAND WEST.nn English colony in South 
Afiie.i, whieli was proclaimed British territory in 1871. 
It is e.'illed Griqualand West to distingnish it from the 
eastern pm tion of Griqualand, which was nimcxcd to the 
Cape of Good Hope in 1879. The population of Griqualand 
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West !q 1H8I was 'll),101. The temtory extends frum 
tlie Ortui^^G River on the Houth tu the Bechuaiia trlhes nud 
tlio Transvmil cm tlie north uiid m>rth-ei\st. It Btretches 
About 146 miles frutn north to south, nud 180 from oast ! 
to west, tluj area l)ein<' about 17,800 st|um(! miles. This , 
whole is ii'ported piood p;rn 2 in{; country. (a»|i|)er, h-ad, 1 
imi), nml coal are nil stated to have bet'a fouiul there, uud | 
tliere are rumours of nurifeixnis quartz reefs; hut little is 
hnuwn about these. It is in its dlatnoiids that the wealtli 
of (iriquiiluml iimiuly consisl.s. 'I'lieie an* two dcMTlplioiis 
of di;rijin‘;s—those on the bauUs ot tin* \’iml River, where 
the iliainimda nro obtained iw wa^'liiui^ the j;iavel; and 
those called dry di;r<riii*;s, at wliieh slmfts me sunk 
lliroii^b decomposed volcanii diamomls oeciir- 

riii*; chiefly in tufaceoiis hincstoin*, cl.iy, &e., wlrich are 
dried and then sifted. 'I’iie climate is salubrious, as tlic 
^reni*ral elevation, from ritUUt to 4UU0 teet above the sea, 
diittini.slres lire lemjieiatuie. The ]jeojili' known as (Jii- 
qu.ns ate the descendants of l)ut(li eolonisls and lloltenlcjt 
nud Ruslt women. 

GRI'SI, GIULIA, a very eelebr.ileil sopiano operatic 
slnj^er of the Last j!;i*ner.'vtioir, w.is liofii at Jdilan in isHb 
Jier iiiotljcr £ 111(1 .sister’s were all aecmnpli.shed sin»jei.s, and 
tho famous siufjer (Imssini was her riunt. Sin* e.-iily 
attracted the powerful iutere-l of Ro.-'Miii and the admira 
tion of llellini; and after sine'iie', in Italy for liie second, 
she literally ran away to J’ari.s to sin;' for the first. Tims 
cuininonecd Unit loiijj en;:ap;euieiit at J’mis which Ja.sU‘d 
from 1832 to 181i> without a hte.ik. Mie iirs’ appeared 


ill London in 1834, and it ivos felt at once that the queen 
of the sta^o had reached her rij^htful throne. Summer 
after summer did Grisi sin^ in Loudon, winter after winter 
in Rniis. h'or many years Murio, Tauibunui, and I4A‘ 
blnclie were her constant artistic companions. She event- 
ually married Itlurio, and fboy had three daughters. Rx' 
Copt for the year 1812 Grisi sang in London yearly for tho 
smpiising sjiaee of twenty-seven years—1834 to 1801. 
She accompanied jMarlo in a musical tour in the United 
Slate.s in I8aj, Lea\ing the theatre in 1801, she never¬ 
theless leappearcil (unfortunately, as her old ndmirers 
llionght) in 18(>0 ; lad she soon left flic stage for the plat¬ 
form. Tlie Jhiglisli ]iublie, altliough her vnico wasfnow 
a mi re wieek, hr.ively, as usual, sujipnrted an old favoui ile. 
She \isifeJ Jierliii in 18011, and died there of a ratlier 
sudden allaelc of iunammatmu of the lungs. 

GRI'SON {(ialitlfn rlt(afn), oaa of llio weasel family 

IMu-'telida-), is n native of Guiana, I'araguay, and Ur.'uil. 

The body is Jong and we.'isc4-hlce, teriiiinaling in sub- 

pi.intlgr.ide fiM-tucd /cel. 'J’be lull is of niodeialu lengtii. 

The colour of tho upper of the head, body, and tail is 

h;;liler lliun tliat of tlie unili'V paits; the forjuer is browa- 

ish-gruy, tlie latter biownl.sli-tlaelc. Tho gray of tlie upper 

and the black of thu under purls aio feCjiarated by a broad 

h;uul of a yellowisli wiiitc colour, extending from the eeiitro 

of the forehead above the eve backwards us far as tho 

¥ 

shoulder. 'I'ln* gvison is nearly 3 feet in length, including 
the fait, which iiieusure.s soino i> or 10 inelics. It lives in 
hoJes ill the earth or luel.s, or in liollow trees. A tame 
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gvison, which Bell liad in lii.«5 posse.s.don for several }ears, ' GRZ'SONS* a canton of Switzerland, surrounded on 
was very fond of frogs. She was also cxtiemely fond of ■ every side by lofty mountains, except at one jioiiit on the 
eggs, which she ate iu a very singular iiiaimiT. l)n one north, through which the Rlane issues, and another on tho 
being given her, she first jdayed with it for feume time,! e.ast, by which tho lun escapes from the valley of Engadine 
running backwards and at tbe same lime ]iusljiug it under ! on its way to join tho Danubo. A large offset of tho 
her bcliv with her fore feet. At length she would tlx one Lepontian Aljis detucJies it.scdf from the St. Gotbard, and 
of her sharp canine teeth tlirough tlie shell, and lick or ' running N.K. nurks the western boundary uf the canton, 
suck as much of tho contents as would flow through the ! dividing tho waters uf tho Rhine from those of the Retiss and 
orifice. 'J'Jicn, again inserting her tooth, a ])iece of the tlio Linth; it forms many high summits, covered with 
shell was broken out so as to enable her to insert her | perpetual snow. Thu Rlnctiun Alps run cast from the 
tongue; and finally, flic egg-shell was broken tu pieces St. Gothaid, dividing the feeders of tho Rhine from those of 
and each fragment carefully licked clean. Tjio genus I the Ticino ; the high Hummits, railed Pix-val-Rhoin (above 
(lalictis also coulmns the Tayra {Oalicth harbnr<i)^ veiy | 10,800 feet), Moschelhorn, and Adula, are in this range, 
similar iu form and habits, but laiger. The ujipcr surface ! over w’liich pass tlie two roads of the Bernhardin and the 
is white, the uuder block, and tiic baud on tlic head wliito. ‘ Splugcn, leading from the Gnsoiis into Italy. East of the 
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Splugwi, at the mountain called ^fuloya, the chain divides 
into two; one, continuing along the soutlicrn boundary of 
tho Orisons, divides tlie feeders of the Adda from tlmse 
of Iho Inn ; and the other, running north-cast, fornjs tho 
wiiterslu'tl between the Inn and the Rhine. No less lhan 
24() glaciers ai*Q reckoned within tlio limits of the <»iIsons. 
The oj'ca of the canton is square miles; its grealrst 

length from cast to west is about miles, from north to 
houth about 55. Tho population is 04,1)01, of whom 
•12,771 are Catholics. The proportion to the square mile 
is less than tliat of any other Swi.ss canton. On the 
frontier of Italy a dialect of Italian is spoken ; in tho rest 
of ll'y canton the language is a dialect of Oermaii. 

The surface is cut into a great numbt r of valleys, the 
principal of which are the following:—1. The valley of 
tho Vr)rder-Rhein, which rises at the font of tin? Uadns, 
and imis iiorth-ca.st to Coire. 2. • valley of the llinter- 

Rhein, wljieh rises south-east of lhi otlier, at the foot of 
the riz-val-Rbcin, and rumiing iiottlj for uhont 40 miles, 
joins tho Vorder-Rhehi near lleicheTiun. Tlie Splugcn 
road runs along this vnllcv. !i. The vjilley of Davos, or of 
the Albnln, another aftlnent of the Rliine, issuing out of a 
snjall lake called Gross See, near the eeiiln; of the cimlcii, 
and flowing first south-west and then we.«5t, joins the 
Ilinter-Rhcin near Tusis. 4. Tlie I’nittlejm, or valley of 
the Lanquart, a stream tlint lises at the foot of the |*iz- 
T.muard, in the chain which bounds the c.'iiiton on the 
north, flows north-west for nliont flo miles, and enters 
the Rhino near Jilayenfeld. 5 . The valliy of Rncjahixi:. 
fi. Tin' Mlinster Tljal, a small \nlley east of Kngadiiie, the 
waters of which flow into the Kiseh or Adige. 7. 'I'lie 
Vrtl I’oschiavo, south of Mount Ih-rnina, the waters of 
which run into the Adda. t<. Tin' Val liregnglia, south <if 
tlin RIaloya and .Septiiner, tlironidi uhicli flows the jivei 
Mnita, on its way to join tin? hake of (loino. fl. Val 
Misoceo, a considerable valley soiitli of RIount Iternhardin, 
through which flows the Rloesii, an afllucnt of the Tieino. 
10, Val Calanca, west of Val Rlisocco, and the waiters of 
wldeh run into tlie Moesn. All these principal valleys give 
access to many smaller transverse vallejs, sumo of lliem 
between 5U()0 and (1000 feet ahovo the sea. 

Tho productions of the soil are extieuiely varied, aceord- 
ing to the elevation of the ground and the aspect of the 
n‘Kpeclive valleys. Sonn? eiijt»y almost an Italian climate, 
.and the vine, wheat, mai/e, the tig, and the nhnoncl tlnive 
in them, while others produce with difliculty sennty crops 
of barley and rye. Hemp .and llax are cultivated, as welt 
as ijctatocs, turnips, carrots, and other roots, A consider- 
nhle part of the canton is oeeupied by pastures and forests. 
There arc large mimhers of cattle, sheep, goals, nml pit's, 
hut few horscR. C.altlo and ela 'he are e.s])orled to Italy. 
The mountains abound jn gaum; tliere are also hears, 
wolvcH, lynxes, and wild-cats. Trout and Bulinon aie 
found in the rivers. 

The canton is a confederacy of small rojmldics. Tlie 
origin of the confederacy dates from the beginning of the 
fifteenth century, when tho chief inhabitants of (he valleys 
of the Upper Rhine, weary of tho cruelties and oppres- 
sions of their feudal lords, assembled in a forest near the 
village of Trons, and there entered into a solemn e«impaet 
to defend each other’s properly and ])ctMms, ami to oblige 
their lords to respect the sjime. In May, 1424, they all 
repaired to the village of Tixms, and there, under a large 
maple tree, swore, in the niune of the Holy Trinity, to 
observe tho c^mditions of ihe h ague, wliicli was called llie 
Gray League (Grauhund), from their being dressed in gi.iy 
Bmock-frockM. Two other le.'ignes were subsequently 
formed, and tho thren leagues entered into a feiieval eoni- 
pact, and also foimed an tilliaiico with the Swiss cantons. 
In 1790 their country was devastated by tlie French, wdio 
drove away tho Austrians, and were theinselveH driven away 
again by tho Rusbians under Suwarrow. In 1803 the 


Grisons became a canton of tho Uelvelie Confeder.ithin. 
The Grisoiis was the country of the aneirnt Rhietii, who 
are ihought hv some to have been an Ktnise.an race. 

GRIT or GRITSTONE. the term niiplied'4o certain 
coaise-graiucd and exdiereut siindstoiies. There are many 
varieties, according to flio rocks from which the nmterinlH 
are derived, hnl .'us a rule quartz nml similar hard crystal¬ 
line substances predominate. In some cases where the 
materials are derived frt)in disintegrated granite the result¬ 
ant grit, is simply a reanangetl granite or urfeose, composed 
of slightly .nbraded and rounded/rngments ol quartz, fel¬ 
spar, ind mica. 

GROAT, a slUer coin or money of account equal to 
fouijieuce iu Knglam!. but in Germany, Saxony, Bohemia, 
Roland, Holland, i'ie., ol dillercnt values, und?‘r the difier- 
eiit nanie.s of tfronrhrn^ r/rnots^ Tlie original 

T.OW Gcunaii word ///vi/c. still exists as the name of a e<im 
of Bvenien, one of the Free Cities of German)’. Jt simjily 
is the w'ovd of, becau''e the /7?v/fc wjls larger than Gio 
old ordiniuy eoppr-r Mhu'nrfn (heavy) in circnlalioii there. 
Tlie Bremen groic.^uv //iviof) is worth of an Knglish 
penny, 'I'lie silliciyroacluui^ or silser groat of the coinage 
of Gernmny, is equal to 1penny. Uefurc the reign of 
Kdward llf. no silver coin worth more than a penfty was 
ever struck in Fnginml; but. in 1351 the grosaes^ or great 
jiieees, valued at f(airj)once, wen* issued | sec a fine grtiat. 
of Kdw'ard 111, figured in (^inxs, IMate IV.J; and it was 
not until 15(11 Ihat shillings were coined—the gro.ats, 
until (hell being fbu only silver coins in ciieulatiou. No 
fourpemiy pieces ha\e. Iiceii coined since iNfll—it being 
considered desirable (o ullow them to be gradually super- 
seib'd by tliiTejiennv pieces. 

GROATS <ir GRITS is the name given to thi‘grain of 
oats fr<»jii whi(4i Die husk has been removed. The hu.sk 
ndberes so clusely that millers are obliged to dry the gi’.aiu 
fiist in a kiln, and when the huvk i.s thus loosem-d it is 
ri'uioxed hv n proce.ss of milling. 

GRODNO, a gox'ernmcnt of Russia in F.urope, hclweeu 
51' li?/ and 54" 21' N. lal., ami between 22" 49' and 2(1" 
44' I'b Ion., i.s eonipi’sed of a portion of the grand-duchy of 
Lithuania and other easlevn parts of INdaiid. It i.s bounded 
N. liy Vilua, F. by Mindc, S. by Volliyiiia, and W. by liie 
former kiugtlom of Roland, from which it is separateii par¬ 
tially liy tho Bug, the Narev, tlie Bohra, and the Nienien, 
Its area is M,9fll square miles, and its population at the 
last eeiisns xvas l,ltK»,5'l5. Its greatest iength is 200 
niile.'<, and its greatest biea<lfh about 140 miles, 'i'hc 
snrf.iee is a wide ]d.iin, and it has imincroiis forests and 
marsla The lil is in lal favourable to tho cultiva¬ 
tion of grain and to llu fe*diiig of cattle. The greater 
jiarl of the province belongs to the hasiu of the Nicmcn, 
which crosses i( fi(»m N.K. to N.W., describing a vast 
curve and reei ivlng numerous feeders from both banks. 
The south-east of the ])rovinee contains vast swamps and 
several lakes; the river Yasiolda, u feeder of the J*ripet, 
one of the principal afilueiils of the Dnieper, rises in tins 
part. 'J'lie Ogiubky Canal, wirudi joins tlio Yasiolda to tJie 
I.ake Vititski, whence issues the Szczara, iinuvigable feeder 
of the Niemcii, completes the eoininunicatlon between the 
Dnikim.h and the Nicinen. The south-west of the pro- 
viiieo belongs to the basin of the A'lsTUt-A, and Is ilniiiicd 
by the Bug nml its tiihulmic.s from tlie right. The winter 
is very cold, and tho climate damp and foggy. 

(ifeat quanliticK <»f barley, n<‘, oats, hops, hemp, and 
flux arc ]a’oduecd. The crown holds a great number of 
the forests, which abound tthiclly in pine. Homed cattle 
Hiid slieep are nuiiierouR. Much vv.-ix and honey aro made. 
The mincruls consist of iron, limestone, clay, chalk, nitre, 
and saltpetre. Gro<ln<» is J)vble«l into nine distriels. Tho 
inunufacluies are woollen cloths, liats, leather, paper, and 
spirits. 'L'here is a good export trade in grain, wool, catth>, 
and timber with Memel, Riga, and KUnigsherg. 
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(5itf)i)Nn, tlio capitnl of the aborc province, stands on 
the riglit hank of llic Kicincn, 603 miles from St. 
i*ctersbiUK. It has 20,000 inhabitants, nearly thrcc-fourlhs 
nf wlmm hro Jews. It is the scat of p 4 \enimcnt for the 
]irovinec, and ovenpics a lar^e extent of ^'rotiiul, hut has 
neither walls nor gates. The palace eiceteil hy AiiJtu.stus 
ill., king of Poland, is haiulsuine and regularly built, and 
opposite to tlio quadrangle iu front of it is a fine huiltling, 
containing tlio government olliees. (iiodua has lioman 
(^itlMilic and United Gn-ek Gatholic clinrches, a Gieek 
churcii, a J^utheran ch.ajicl, and synagogues. Tlie Grerk 
ahhc‘y of SL Basil is u haiids(anc5 struclure. 'riierc are 
some ruimius ]).alacL'8, wlii<‘li f(»rinerly la-longed to old 
l^ilhnaniuu fainilie'i' a jiublic library, a liiglt school, a 
8eljo<il of meilicijH', and several oilier seminaries. Tlic 
chief mannfaetuies are woollens, silks, and weapons, 'I'lio 
trade is almost wh«)lly in the Jiaiids tif .Tews. l^arg<- fairs 
are held throe times a year. The I’oUsh Diet held heje in 
1703 raliliod llm second jiartilicm of Poland. In ITha 
the alalii'iition of Stanislaus Augustus, the last king of 
Poland, was signed in Grialno. 

GBOG, a mixture of spirits and water. The name 
W'as given hy sailors to the nun and water used hy tliein 
as a heverage. Grog was a nieknauic of Admiral N'enion, 
who iiilioduced the diiiik into tJie service, lie was called 
Old Grog, from hi.s habit of walking the deck in rougli 
weather in u grogiam <*loak, and tlie n.amc w.as transferred 
to the diilik he introduced. Aecoidliig to vee«‘nt regiila- 
liiuis, those men in the navy wlio prefer to ahst.iin fiom 
grog reci-ivt* inom-y, cocoa, eollee, or lea in lieu lln-rcof. 

GRON'INGZiN, a province in the kingdom of the 
NctJnThmds, hounded K. by tin* German (n-ean, IC. by 
Hanover, fi. b}’ the pr<)\inee of Dienthe, anil \V. by Kries- 
land. Its area is miles, and its population in ISK3 
was 2511,000. The whole jirovincc is a peifeet level, inter¬ 
sected eveiywhero by canals and ditches, and jjroteetod 
from the sea by dykes. 'I'ho ]U'inci]ial rivers are the 
lliiiize, whieli is navigable for huge vi-ssels from Groningen 
to its mouth in the J.auwcr Zee; and the Aa, which runs 
into Dollart Bay. A great proportion of the land tow'ards 
the sonlh-ensi is nmrsliy, hut rieli in pasture, whieli su])- 
jnirts a fine breed ol eatllc and a great number of borses 
am] sheep. The north of the piovinee, howev(‘r, contains 
the best soil, and is one of llie most densely peopled dis¬ 
tricts of tlio kingdom. The soil is prineijially alluxial, 
and forms excellent arable land. A great quantity of turf 
is dug in tlio eastern part of the province. 'J’here arc a 
few unimportant mnniifaclun*s of w'oolleii <*lotli, calico, 
hosiery, linen, nnd silk. Some of the population arc 
engaged in tlic fisheries, but Iho bulk of the people are 
cinjdoycd in husbandry and grazing. 

(iUONix<3KN, the capital of the above province, is 
situated on the Tiunze, at the influx of the Aa, 02 miles 
N.K. of Amsterdam, atwl is a large well-built tow’n, with 
4R,08G iidmhiniiits. It is the most important town in the 
northern part of the kingdom, iieaily circular iu Us form, 
and surrounded by walls and a fosse. The gi-eat ciiuieli 
of St. Martin, with a noble tower B43 feet high, tlic 
liighest in Holland; the town-hall, a rnodeni building in 
the market-place, tlie finest square in Holland; and the 
university are Uie most i!r]j)ortant structures in the town. 
There are also a public library, a botanic garden, an arsenal, 
and an institution for deaf-mutes, founded by Guyot, to 
whom a monument is erected in the Ossenmarkt. ^The 
harbour is good, and a considerable trade is carried on iu 
butter, clie(*so, rape-seed, rape-oil, corn, eattle, and other 
ngriculturul products. The chief manufactures are of 
woollen and linen goods and paper, and there are several 
largo sliiphiiilding yards. About COO vessels of a large 
size visit the town annually. The great canal from tlic 
Rms to Harlingen, on the western const of Friesland, 
passes Ihmtgh Groningen, from which another canal runs 


north-east tlirougli Appingndam, and terminates at Dclfzyl 
in Dullart’s B.iy. Grouiugeu is not mentioned previously 
to tlie ninth ccntuiy, and it was not fortified for several 
ai^*s jifferw'ards. It w’.as first attached to the United 
Provinces in 157C; it afterwards fell into the hands of 
the .''pauisnds, but was fimilly retaken by Priiiee Maurice 
iu 351M. 

GROOM, in old Fiiglisb, meant a servant in some 
mean station, a lad or hteipiey who was sent on errands. 
At present, in common life, groom means a servant espe¬ 
cially altemhint on tlie stable. In higher life groom is tlio 
d»*nominatioii of seveial oflieers or seiwants of the royal 
liouseliold, mostly in tlio lord chamberlain’s departmevt* 

GROSBEAK is a name giveu to several species of lilrds 
belonging to tin* family Fringillidto, cspeviully to the Haw- 
I 'lNCii {Coccolhrausit'S rnlynrin!). The name has reference 
to tlie tiiiek l»*alc of the birds to whudi it is applied. Tlio 
social gioshcaks belong to the f.imily I’loccidai t^WiiAVLU- 
niuDs). 

GROS'SUlfARITE nr GROSSULAB GARNET Is 

the name a]i]died to the lirno-aliimina garnct.s, whieli aro 
of a jiale gnvii eolmir like a gooseberry, lienee the name. 
Some mineralogists iiiclndc the ciiiuumon stone with lhe.se. 

GROSSWAR'DEXN, an ancient episcopal city of 
Hunjrary, eapital of the eounty Bihar, on the Kihds, 
137 miles M S.K. of Biula. Pupnlation, 23,000, mostly 
Boinaii C.itholics. D eimsists of a for(n:sH and eight 
sulmrhs, and has a eat hedial, a large number of churcliefr 
niid other ecclesiastical buildings, u royal aejwlcniy, gym¬ 
nasium, a national and a Gnck school, in the vicinity 
me bcvcial Jiol mineral .springs. Tin* town is couiieclcd 
hy r.iilway with Vienna. A great trade is carried on, 
especially in pottery, c.illie*rearing, and the cultivation of 
tJie line. 

Grosbwavdein is one of tin* oldest towns of Ilungary, 
'Jhc hisliopiic dates from early in the eleventh century. 
It was taken and pillaged hy the Turks in lOiJO, and bj 
the Austrians in J0J)2. 

GROTE, GEORGE, one of the greatest literary orna¬ 
ments of liis lime, descended from a family of German 
exlraetion. wn.s gia idson of a Linidon banker. He wxis 
horn in 1704 at P.w’kenlmm in Kent, and having bi'cu 
educated at the (Jharter-house entered his father's count¬ 
ing-house in the sixteenth year of liis age. He, however, 
devoted his leisure hours to the study of the cla.ssics, 
hecaine a profound Greelv scholar, and when quite a young 
man inad<‘ it one (*f tlie objects of his life to write a his¬ 
tory of Greece. It wa.s already known in 3823 that tho 
young hanker had begun tlie jiropaiations for his work, 
wiiieli lasted till the peiiud of tlie first Hefonn Bill, when 
they were interrujited fora time. That interruption was 
caused hy the interest lie took in the agitation for pariia- 
nienfnry reform, and was then still farther hindered by his 
election to Pailiameiit as oiici of the representatives for the 
city of London. On hi.s witlidrawal from public life in 
1811 he nguin devoted himself to liis labour; and in 1840 
n]»p(ared the first tw'o volumes of his celebrated “ History 
of Greece.” Although Milford’s work had by this time 
been superseded by th(* scholarly production of the Bishop 
of St. David’s, the merits of Groto wore speedily reebg- 
iiizcd, and the work became the standard “History of 
Greece," and may rigidly be pl.aeed by tlio side of Gibbon*® 
“ Decline and rail.” Tlji* remaining volumes followed in 
rapid succession, volumes iil. and iv. in 1847, v. and vi. iii 
3810, vii. and viii. in 3850, ix. nnd x. iu 1862, and the 
twelfth and concluding volume in 1850. 

No sooner had Groto fiiiished his mafftium opuB thnii 
lie undertook to su])ploment one of the most celebrated 
chapters in it, that upon Socrates, by an ezhanstivo 
account of post-Soeratic philosophy. The first three 
volumes of the new work appeared iu 18fi5 under the title 
of “ }*)ato and the other Cumpanions of Sophocles.** Tlio 
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awtlior was engaged at tlie time of liw death upon an 
equally elaborate treatise on Aristotle, which was after¬ 
wards published under the editorship of Professors Bain 
and Grouiii-RobertsoiL 

Afr. Groto was vice-chancellor of tlie Universily of I/>n- 
doii, and also a trustee of the British Museum; and N\hcu 
offured II peerage by Mr. Gladstone the veteran Iiihloriaii 
and philosopher declined to accept it, on the ground tliat 
ho wished to spend all tlio time nt his disposal In the 
discharge of his duties In the nlxjvc otlicus. He was u 
lueiubcr of tbo French Institute, and also of many foreign 
academies and learned sucielios. In lH2t^ bn wits inurriod 
to ^liss Jfarnet Lewin, the second daughter of a Kontisb 
gciitlcnian. By this lady, who is well known by lier “ Life 
of Ary SchcflVr” and other excellent works, he loft no 
\ssiw, lie died 18th dune, 1871, and was interred in 
^\’4•stmin.s^^T Abbey. Mrs. Groto wrote an excellent bio- 
gra]»liy of her husband. 

GRO'TIUS, HUGO, was born at Delft, lOtli April, 
1.5H11, of W'liich town Ids father, dolin de Grout, was bur¬ 
gomaster, and also enrator of tbe then newly ostablLslied 
l>idvcM'sity of Leyden. From Ids bo}houd Grotius inani- 
festod an extraordinary ability. At tlu* age of eleven he 
was sent to the 1'niver.sity of heyilen, wlicre Ids edueation 
was particularly superintended by tlie tlieulogian Junius, 
with wliom he lived, and by Josejtb Scoliger. lie remained 
three years at Leyden, during wldeli he applied bintsclf 
to tlio study of divinity, law, and inatbemalics. lie was 
culled to the bar, and pbnided witli gK'ut success; but his 
legal occupations did not ]>revont him fioin iitlriuliiig to 
other studies. In Id'.d* be ]>ublisl]ed a Litin 1i:in>l:ilion 
c»f n nautical work, written by St4*viuu'', at the reqio'st of 
PriiHM! Maurice (»f Massau, for tlie ust* of naval ofliejns. 
In lOUU appeared Ids edition of this “ Pliivnonieiia" of 
Aratus. Do also cultivated poetry with such success t hat be 
was considered one of Die best Latin pixels of Jus time. 

In IdO? he was iiondnaled adxoeate-gi’ucral for Die 
treasury of Holland and /eolund, .and ne\t year mairied 
Mai 7 Iteygersburg, a ludy of one of the ^iJ^t families in 
/ocland. In lfil3 ho was made pensionary of Ruttculam, a 
])lace which gave him a seat in Die assembly of Die Stales 
of Holland, and afterwards in that of Die Statcs-general; 
and about this time he funned a frlcndsiup with Olden 
Baxiicvcldt. Ill 1010 Giotins was sent to Kuglaml, in 
order to arrange the dilFicultics arising from the claims of 
1 ho English to exclude the Dutch from the whalc-fislicrics 
of Greenland. The most ngiTcablc incident of Ids visit tti 
England was the opportunity which it gave him of forming 
an intimate friendship wiDi Isaac Casaubon. The intimacy 
of Grotius with Barneveldt, wliose jiolitieul and rdigious 
opinlous he slsarcd, involved hint in the misfortune of Ids 
friend. He was condemned, on the )8th of May, lOiy, 
to perpetual imprisonment, and ids ])roperty was conlis- 
cated. After eighteen months^ couiincinoiit Grotius escaped 
by the contrivance of his wife, on the 21st of March, 1C2I. 
He made his way through Antwerp to France, where his 
wife, wlio bad been detained for about a fortnight in prison, 
joined him a few nionth.s afterwards. 

The Stadtholdor Maurice dying, and Ids successor seem¬ 
ing less hostile to Grotius, ho was induced by his Dutch 
friends to return. Ho arrived at Rollerdum in September, 
1031, and the news of ids return excited a great sensation. 
But in spile of all Die efforts of his frienUs he was again 
obliged to leave the country, and wiait (in 1032) to Hiun- 
burg, where ho lived till 1034, when he joined the Chan¬ 
cellor OxensUeru at Frankfurt-oii-the-Maiii, who appointed 
him councillor to tho Qu<‘eu of Sw*(;dcii and lieruiubassudor 
at the court of France. He was recalled nt Ids own 
request, in 1G44, and died in Die ftdiowing ycai*. His last 
moments were spent in religious prejiaration. His body 
was carried to Delft and deposited in the gruMi of ids 
ancestors, whci ‘0 a monnnKml was erected to him in 17S1. 


The works of Grotius are very numerous. They treat 
of jurisjimdence, divinity, liistory, literature, and ]»oetry. 
Many of Diem have bcemnt' classical, ilia “ Opera Thco- 
logicn,” which were collected by Ids son I’ctcr Grotius (four 
vols. 4to, AmBteidnm, lb7y)» cmitaiu in Dm first volumo 
Ids comnicntaTics on the Holy Scriptures, but partionlurly 
on the Gospels. Leibnitz preferred Grotius t») all the- 
cummcntatur.s. His cliief work, “ De .Ture Belli et Paeis,” 
was translated into all the European languages, and much 
light 1ms b(‘cn thrown on Its }j}uu and couqiositiun by the 
discovery of his “ De Jure Fra^dm ” in 18fi8, 

GROUND-ICE is the term applicil to the ice that 
forms uL Die bottom of livers and lakes under certain 
circumstances. It is of some importance as a geological 
transporting agent, for cluring its foi'iiiation it often iiielosus 
fx'bbh's ami httoics, which on the subsequent fioaiing away 
of the ice are carried with it. This voi'icty of ice is some¬ 
times also known as anchor or bottom ire. 

GROUND-IVY is a native of Kurope and the north of 
Asia, in hedges and ditches, in woods and waste places, 
and is plentiful in Britain. The leaves of the ground-ivy 
were formerly thrown into the vut witii ale, to clarify it 
and give il a llavour. This was called gill ale, ground- 
ivy' being culled gill or gcll, and crei-p-by-ground in some 
jilaces. Ground-ivy (AV/afa tflcvhomu) belongs tt» the 
Older L.tuiAT.r. The leaves are kuluey-sliaped, with a 
creuatc luargin; the stem is puu-uinbenl and creeping; 
Die flowers are blue, oiM-uniiig three or four togetlnT in 
a wlioil. Sre Ni.I’KTA. 

GROUNI>-ltIASS is the tenn used in petndogy for 
the llioruuglily eiystalline aggregate of minutely burned 
minerals that constitutes the itialrix of many porjiliyritic 
rocks; in lln-m it Mirroiiiids the largely dcM-lopeil crystals, 
and generally forms tlie major portion of the rock. When 
examined inieiosco]iieally li.is aggregate is found to Im 
cnnjiosi'd eillior of na'ognizable niiueruls, when it is tciincd 
uiicroeryMaHine; or if the eompouiids ha\e no delinilo 
<diaractor, the ground-mass is said to l)e ^•ry])loel•yslull^ue. 
111 some ]iorphyries the matrix is found to be a homo¬ 
geneous, amorphous glass, ubeu It is defined as a Magma, 

GROUND-PIGEON is the name giv<‘ii to a group of 
biids, so classed either as a section of the great family 
C«»iuinbid:e (Pigeons) or us forming a distinct family', 
Gouridaj. In this grouji Die bill is of Die same fonn ns 
in Die tnn* pigeons, which these birds resemble in their 
gj'iieral ehai.ieters; hut they have flic tuisl much elon¬ 
gated and considerably stouter, and Iheir toes greatly re¬ 
semble Diose of the game birds. The wings iif the ground- 
pigeons are also slua t and mmided, indicating far less power 
of flight iJian is ]»osscssed hy Die jiigeoiis generally; and, 
in fact, both in tlieir structure .and mode of life they may 
be regiu'ded as furniing a tionsition from the true piguona 
to the true Gallinx. These birds are found almost exclu¬ 
sively ill the wanner part.s of the world, blest of them are 
inhuhltant.s of the ciLstern luilnisplierc, especially the Indian 
islaud.s and Australi.i. The typical genus Gouua includes 
tlie magiiilicent crowned pigeon of the Malay Archipelago, 
the large.st pigeon now living. Tlio Nicobar Pigeon (f.Vi/- 
{tnas nicobarica) is rcnuukable for the splendour of its 
plumage, which is of a rich inetaliic green colour. 

GROUND-RENT, a sum paid amuially for Die pri- 
>'ilege of building on another man's ground. Ijiiid for 
building is usually' let. for n specified term, often niiiety- 
niiii years, the owner of Die land being entitled to uu 
aimuul gnmnd-rcut for the w hole term. 'J’here are there¬ 
fore two landlords, tli« fu'clioldet; and the ioaseboldcr. 
The ground-landlord has the lest security, us wlicn his 
rent is in arrear ho <an tlislrai'i Die furniture and effects 
found on tiic i>re)niscs, wIicIIkt bclougiug to the Icjuic- 
liolder or a tenant. If, to jircvcnt scizun-, the latter pays 
the ground-rent, lie may deduct the sum from the next rent 
he pays. At, the tennlimtion of the lease tho building, 
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keing a fixture, cannot be removed, and therefore becomes 
the pro|>erly of tlie gromnl-iandlord and his heirs. Tlie 
fulling ia of gruiimUrcnts often creates a great accession of 
wealth. The system of feu-duty ami gi'ound-annual in 
Scotland Is atiaiugous to ground-rent, except that a feu is 
a perpetual lease, ami tlio rent charged lasts for ever. 

Gnou.ND-ANNtJAi., in Scotch law, a kind of estate inter- 
mediate hetween that of the suptnior and that of the vassal, 
and in the nature of a perpetual annuity out of land or 
house-property. It is often resorted to where subinfeuda¬ 
tion is prohibited. 

GROUND«SOUIRREla (Tnmius) is a genus of 
SQUlitUELS (SeiuriJoj) almost cunliiieil to Nnrtli Ainorica, 
only one species (I'amias aufitiniH) being found in North 
Europe and Asia. The groimd-stpiirrels arc distlnguisljcd 
from the true squirrels by tljo possession of large cheek 
pouches np(‘ning into the mnuih. In general form and 
appearanco they closely resemble thocumniun tree-squirrels, 
except that the ears and tail arc shorter; in their habits 
they are widely di(rci*cnt, living in Imrrows in the ground. 
The Chipmunk {Tumias »triatus) is well-known in the 
United »Statcs, It lias a hrowuisli-grav fur, inaiked with 
dark stripes, and bocojning white beneath tlie belly. In¬ 
cluding the tail it reaches a length of 10 in(:ln*s. The 
chipmunk constructs adetqi burrow, in whieh it stores up 
nuts, ncorUH, and seeds of all kinds; tlui corn crops sufler 
severely from the deprcdalums of this iiltlo lodeut. dhe 
burrow is s^)me^vh.lt e<nnplicated in struc ture. The hole 
descends almost perjiemlieulmly fur nearly a vaui, and 
then makes several devious windings in .a slightly ascend' 
ing direction. Two or three bupjilcincntary galleiies are 
•driven from llie principal burrow, and by means of them 
the animal is able to ehea})C almost any foe. A large nest 


is constructed within the burrow, mado of leaves and grass. 
Tltcso animals pass the winter within their burrows in a 
slate of semilorpidity. Three other species of ground- 
squirrels, nil with bimilar habits, are natives of North 
America. 

GROUSE is the general name applied to species of the 
Tetraonime, a bubfaniily of the order Gallinac or gnnio 
birds. This subfamily is united with tlio Paktutdoi-.s 
(Penlicina*) to form the family Tetraonid.®. The chief 
diflerenco between the gi’ouso and the partridge's ia that 
the former have the logs feathered to the extremity of tlie 
tarsi, or even of the toes, while tlio partridges have naked 
sealed tarsi. 'Die grouse have also the nostrils covered 
with buiull feathers. 

The grou.so are peculiar to the northern regions of 
both hemispheres, generally inhuhiting the forests and 
moors and mountainous (Mjuntrics. Their food consisls 
almost entirely of vegetable bub.stanccN, such as seeds, 
fiuitH, and tbc young shoots of plants and trees. 

The typical genus Telrao contains tUo largest and finest 
hiids of tlie group. The hugest European species is the 
(h\i*EH(’Aii y.w. (yW)v/o f/ro^a//</.v), a bird once indigenous 
in our islands, and now ro-uifnidueed into Scotland after 
its extlrpalion. The Ri.ai k- ctauv (^Tetrao tetrix) still 
suiAiv'csin ninny ]iails of England, and is even abundant 
in (he lliglihinds of Scotland. Tho Plnnateil Grouse 
(YV'fi’/io cw/>/f/o) of North America is about 19 inches in 
length, rallier smaller than tlto black-cock; it is of a 
yellmv-rcii colour, with black kus and other markings, 
its most rcmurlc.nhle character consists in iho presence in 
the mule of a jmir of curious wing-Iiko tufts ou the bide.s 
of the iiei'k, each coinpo.scd of about eighteen narrow 
I h'athers, of whir'll tliu longest ora 6 Inches in length. 
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Beneath each of these is n perulnluns wrinkled fold of 
skin, which is capable of being inflated with air, and tlion 
resemblcfi in hulk, colour, and sliMpe a middle-sized orange. 
During tho breeding season the male produces a eurlons 
call, which, from its resemblance to tlio distant sound of 
a horn, is called tooting.^ and is said to be audildc at a 
distance of 3 or 4, or even 5 or C milcH. At this period 
also the males are in tlje habit of nsscmhling in some open 
glade about dawn, whei*e they stmt about and display 
themselves with extraordinary ostentation, occasionally 
varying these exercises by violent combats. Another 
American species of this genus is tlio Canadian Grouse 
(^Tetrao conadenali). The genus Ijigopus is distinguishr'd 
by having the feet feathered down to the extremity of tho 


toes. The Red Oronse (Logopus arniictta) is peculiar to 
tlie British Islands, and is the hpceies to which the name 
gronsr* is iivunlly confined in tins country. Though found 
both in England and Ireland it is must abundant in the 
Scotch Highlands. It. inhabits tho wild heaths and moors, 
and feeds upon tho tender extremities of the branches of 
Iho heather, with cranberries, whortleberries, and otlier 
fruits and seeds. Unlike many of this group the rod 
grouse pair, and tho young when hutched are tended by 
botli their ])arcii(a. The fcnialo lays from eight to fifteen 
cggH ill n nc&l formed of a few etems of lieath and grass 
put together in a hollow of tlie ground ; she lays very early 
in the spring, and sits very closely. 

The red grouse is about 1C iuchos in length, and the 
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(^ncral colour of the pluma|;e in the adult male is a fitu* 
rich reddish-brown, more or less inuikeU with nan’ow 
transverse bars of black. Tlio h'umlcH aru paler. Both 
Hexes vary somewhat in colour at dill'ercnt seasons, but, 
unlike the nearly allied plarinigau, llie ix>d p’ouso does uut 
becouiu white in winter. 

The 1*TAKMI«AN (^Lagopufi wvtuA) iiiliabits the more 
Dorthern parts of Europe; in Britain it is not foitiid fiirther 
south than tlio mountains of Scotland. Tln^ Willow' On)UHO 
is similar in phmmj'e to flio ]itnuni‘'an, 
puttiiif* on a white dress in winter. It is found in Novtliem 
Europe, Siberia, and North Aincriea, hut does not (jccur in 
Brilain. The jjenus Bonasia is represented in the northern 
pn'fts of Kurupc. and Asia by the Ihizel Grouse or (lelinotte 
(Bona mill bet niin(C)\ this bird does not. oeeur in Britain. 
2n North America a Rpeeics of this ^enus oecnrs, the Ruffled 
(Irou.so (^Bommia uvibellits'). Tlic rutiled giouse is solitary 
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in its habits, being usually found singly or in pairs, occa- 
fiioiially iu l oveys of four or five. 'Die female biccds in 
May, artfully concealing her nest, which coululnsfrom nine 
to fifteen eggs of a uniform dull yellowish or bruw'nish- 
wliitc colour. The ruffled grouse incasnrcs about 18 inches 
Iu length; then; is u sliort crest on the top of the head; 
Iho sliouIder-tiiftR consist e.ach of about fifLecn fan shaped 
fcatliers. The general colour of tin* male is clicstnul* 
brown, midtled and undulated with blackish-brown and 
gray; shoulder-tufts velvet black, with green rofiections. 
i'ho female is paler tinted than th(Mnnle,andth6 shuulder- 
tufta are orange brown. 

OBOVE'S BATTERV. See BATl'liKT, 

GROW'AN (Old Cornisli ve.rru^ coinjiosition') is the 
term applied in geology to soft frijililo gianite that has 
disintegrated m si7», owing to the alteration and deeoin- 
position of the felspar. Tlio felspar is composed of silicates 
■of alumina, potash, and soda; atmo.sjiheric water acting 
on these di.ssolvcs out tiie two latter with the formation of 
carbonates, leaving the insoluble silicate of alumina in a 
very fine condition as kaolin or (Miinn clay. The mica 
becomes slightly hydrated, hut the quartz is unufiTeeted. 
Tlio composition of the felspar pvally ail'ccts the disinte¬ 
gration of the granite, some giwans being quite unsuitable 
•08 China clave. 

GBOWXiEB {Grysten sahnonoUJi'n') is a fish of the 
perch family (Porcidoe), abundant in many of tlie rivers of 
the United Stales. This fish attains a length of 2 feet 
and is esteemed for the table. The body is oblong, covered 
with small scales. Only five conical teeth, arranged in a 
bond, Ai'o present. The dorsal fin has ten spincB, the unal 
VOL. VI. 


three; the caudal fiii is ronnded. Tlie name lias reference 
to a Round cinitti'd by the linh. 

GRUB is a name ap;ili(‘d to the larvie of InRecls, espe- 
eially of hectics; it is aluo sometimes given k> insectR in 
their pujial state. In tlio mouth of the farmer tho word 
grub has a very liiiiilcd sense, expressing the larvoo of the 
particular specle.s of insect whicli is dcstroving his crop. 

I See Lahva. 

GRUB STREET, the name, of a l<»cality in London 
whicli has been n-ndored notorious in litorarv histuiy us 
being the seat, not of ‘'the immortal Nine,” bnt of tins 
irie:inest writers of iqdicmeral produetioiis, 'I'lie name of 
the jihiee, and Ihu contemptuous terms “ Gi'uh Street 
I writcib” and ‘‘Grub Street literature,” are familiar to 

• most reaJets, thougli jierlnips the locality of the onectr tho 
origin of Die other is known to comparatively few. Br, 
.Tuhnson, wlio considered Die name of sufficient import.iiieo 
to insert iu his eelelnuted dictionary, informs ns fliat <inib 

I Street was “ originally thn name of a Rlrcet near Moor- 
I fi(‘lds, in London, much inhabited by W’nler.s of small 
1 histories, dictionaries, and temporary poems; whence any 
I mean ]>rodurti<»n was called drub Btravt.'' 'I'liis street rsn 
I fmm Cbisuel! Sheet to Fore Street, between and parallel 
! to Woor Lane and Whlteeross Street; but the name bos 
.‘^inci* be«’n altiaeil to Millon Street, ll appears that 

• Grub Stiei t literature existed long nnterior to the time of 
Jolmsoii. I’miiii a woik entitled “ Memoirs of the Society 
of Grub Street,” publlhlied in 17117, we learn that in the 
llmo.s of Charles 1. tlicic were a number of “literary 
guides, who, for flic chcajuicss mid obscurity of lodgings, 

I resided in Gnib Street, and fuuii llieir giirruls ami cellars 
dispersed those false rejiorts and reasonings, wliich were 
veiy instrumental in Mining up the jieoplo at last to a 
rebellion.” 

GRUBBER. See A<ntH’iJLTt:i:AT. Imit.kmknt.m. 

GRU IDAS. See GtiANK. 
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GRUND MORAINE, or Moraine VrofonHe, is the 
name applied l»y Swiss geologists to infrnglacial debris. 
AUhougli represented to some extent lu'neath all glaciers, 
it is only beiieatli the ire .sheets of the Arctic and Aiitaictic 
regions that it cun be considered ns typically developed. It 
i.s cliiefly derhed from the rocks beneath, being either torn 
off tliem by tlie moving mass or ground off by miprisuned 
blueks. It .ai'cuniulate.s mostly in the laige valleys beneath 
the ice, and eousisls of clay and stones, but where sub- 
glacial rivers flow b.iads and gravels an* also produced. 
See Gi.a< ikks. 

GBUVERES or GRUYiilRE, a small town of 
Switzerbmd, in the canton of Fribourg, alxiut 1C miles 
.‘'OUtJi-wc&t of the town of Fribourg, It is celebrated for 
il.s cheese, which is largely imported into this country. 
The population of the town is only about 1200, but the 
dicese is made in the surroutuling district. . 

GRYPHA'A i.s a genus of LAMin.i.iHUANt niATA, 
belonging to the oyster fuinily (Ostreidas), and vny abini- 



Cryplnea iucurva. 

dunt in the secondary stiala of Europo from the lias np- 
wards to the clmlk. Of this genus of fossils a variety of 
species have been discovertMl in the lias, the greensand, 
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nnd llie oiditc formation of Ijic ourtli^K ornsf; ns (tvi/phaa 
• oltmhUyn. {rrcen.'jaud spocii's; (tt'yplum tfUatnin^n inidilic 
(»olito sprcit'N; iiriiphna viryulu^ m upper sprcics, 
Itut tl/»* (iryphtra incvrvu is n fossil jicciilijuly 
cliarneteristic of tJjt* Imvcr lias 1 m*(1.s, i>l)iclj arc c:ili<’d suinc- 
liincs pi7plntf‘ Ihncsl(»Jic in ronscqucncc. In tins /^cims 
tlu* left or lower v«hc (see cut) is innch IjU’f'i r the 
ri';lit valve, which is concave; the beak of the loner valve 
is stron;;ly incurved. 

GRYS'BOC {AntUope vu’lnuofis) is a small Afri«*;m 
ANTi-.i.ori-; eornnioii near Cnp<* Colony. It. is rn-.arly .0 feet 
in len^^th; tin* lieight nl the slioulder i.s alxfut 18 inches. 
'I’iio liorns art! ahoul OA inches lon^, tlu* gcncial colour of 
llic fur of a th-ep clioc(jlatc rr<l, and the cais me bioud 
mid rounded. 'J'lic ^insboc is tonmi in ji.iirs, more par¬ 
ticularly .aniom: the wooded districts bordering the sea- 
coast. 'J'lie ti'inales arc liornleKs, and provided with rnily 
two m.anima*. 

GUA'CHABO BIRD {SU-aturnh r(irin€u»h\ This 
snii^iilar lord was first introduced to science hy Umiiboldt, 
wIk* in his “ iVrsonal Nairativo’’ gives a lively account, of 
its locality uiui haliits. 

'J’he goinis Sle.itori as formerly idaccd in the family 
t’apiiniuli.ida? [’sec (.ioATM i'Ki-.i;’], luit is now regarded os 
ioiining a ilistinet family, Stcatornida*. The eharaeteis of 
the genus uf nhieh tliis hiid forms the only exam 
as follows:- -l*ill hard, lioiiiv. itiueh wider tliai it is 
Jiigli, neaily eipialiing the Inad in length; upper niaii- 
dilde strongly hent donnnaids into a rather sharp hook, 
.and armed near its middle with two small teeth; nostril.s 
linear, longitudinal, neaily clo.se«l by a plate placed half 
way down llie niaiidihlc; loner iiiaudibh- ratlsT slender, 
dilated at its base; gape con.sidcrable, and extending to 
the posfi-ilor pait ul the eye; base of the bill furnished 
with stiir hairs dirce.ted fuiwiml.s; feet short, weak, willi 
four toes separated up to their liasc; claws arched .ind 
weak, not deiitiiated; fourth quill longest. 

'1 lie giiaclmro biid is tlius desciibcd hy Humboldt: 
Si/.o of a cuiiunon fow*l; plumage soiulirc, biownish-gray, 
mixed with small strim and black dots; large wliite heait- 
slinjied spots, iHudercd with black on the phnniigc of the 
bend and on the wing and tail feathers. The plumage of 
the back is without sjiot.'*. ’ Tail w’cdgc shaped. 

It was iu the deep and romantii* cavern which gives cele¬ 
brity to the valley of Ouri]ic in Cumaaa tiuit Humboldt met 
witli this strange bird. The C'l/crrt del (juavharo is pierced 
in the vertical profile of a rock, and the eiilraiien is towaids 
the south, fovmiug u vault HO feet broad and 72 foci liigh. 
'I’lie rock wliich Mirmounts the cavern was covered with trees 
of gigantic Jielghtand all the luxuriant profusion of an intcr- 
tropieal vegetation. The tnavellers saw with astonislmumt 
plantain-leaved hcliconi:is 18 feet in height, the praga 
|>nlm, and tjce-anniis follow tlu* banks of the river even 
to the subterranean jdares. There tlie vegetation eon- 
tinucs, as in the deej) crevices of the And»s, half shut out 
from til*' light of ilay, nor does it dlsajijiear till about 
thirty or forty puces distant from the entrance. The jiurty 
we]jt furw.nrd for about 4d() feel witliout being obliged to 
light their torches. Where the liglit began to fail they 
lieaid from afar the hoarse cries of tlie guacharo bird.s. 
These birds quit Hie cavern onlv at nightfall, especially 
when there is moonlight; nnd llmnbohU n-inarks that it 
is almost tlic only fnigivorous iioetunial Imd yet kuow'n. 
It feeds on very hani, oily fruits. He slates tliat it is 
ilitlieult to form an idea of the horrible noise made by 
tliou.sand.s of these birds in the dark jccesses of tiie cavein, 
wlienee tlieir ebrill and pierehig eries strike upon the 
vaulted rocks, and arc repeated by the echo in the depths of 
the grotto, lly fixing toi-clica of copal to the end of a 
long pole the JndiaitB showed the nests of these birds 50 or 
fiO feel al»ovi‘ tlm lieads of the explorers, in funiud-shaped 
holes, with which the eavern roof is pierced like a sieve. 


Once a year, near midKaiiiiner, tho guacharo cavern ii* 
entered by (bo Indians, armed with poles for the dostrue- 
tioii of all the young birds within roach. From the in-side 
of IIk'sc birds a very pure and dcli(‘ato oil is procured by 
melting Hill ful in clay pots over a brushwood fire. It will 
keep above a v ear witliout becoming rancid. It npp<‘ars that 
there are neighlioming oJivcrns, too narrow to be neeessible 
to man, iiiliabitcd by eulonies of guaclmro birds; and it 
is from these, jicrhajis, tlial the annual loss of numbers in 
the great cavern is supydied. SiipcrslitiouB fears prevent 
the natives from jirocccding far into tho recesses of the 
e:iveni of Caripe. lienee, though tliousands of young 
birds are destioved, lliousauds escape, which is nnoHier 
cireumslanee tending to the preservation of this extra¬ 
ordinary s])ccies. This bird is also found in Tflnidad and 
ill several parts of South Auteilca. It is often called the 
Oil 15ird by Fnglisli wiilcrs. 

GUA'CHOS, the coiiniry people iiilmbitlng the pampas 
of the. Argentine Kepubhe. They call themselves whites, 
hut from their iiilcrcouise with Indian women are now far 
from being r*f jiure Mood. I’liey arc engaged in rearing 
cattle’, and h'!i<l an active life, but they are very rmlo niid 
iinenllivaled. Tliey arc adinimhle Lorscuifii, and throw 
tlio lasso, hy wliieh their live stock and the wild animals 
are captured, with unfailing yirceision. Their houiesteuds 
have generally a stoekaile, surrounded with a dlteh and 
feiioeil with tall cacti, iorming a fonuidable barrier to the 
hostile Indian. 

GUADAGNl'NI, a family of ('remona violin makers, 
originating in two hrolheis, Lorenzo and John Ilnpti.st, 
natives of I’iaeimza, but resident at (’remona, pupils of 
Stiadivan, working in tin* I’arly part of the eigliteenth cen¬ 
tury and for a few years before that. Tlic violins of botli 
of tliese are very biglily esleeni<‘d. The second generation 
(middle ot eighteenth centiiiy), Joseph and John HapHst, 
soi'N of tiie cider Joim Ihiptist, though good, is not coin- 
paiaiJe to the lirst in cxcellenre. Succeeding generations 
iiierclv tiaded njion the ii*pu(aliun of tlieir ancestors. 

GUADALAJARA or GUADALAXARA, a ]m>- 
vliiceof Spain, foimlng a part of the ancient division of 
Neiv Castile. Its area is 4K0i) square miles, and its 
ixjpuhilion 21h,0(i0. Tho chief town is Gmuhdajura, 
situated on 1)ie lleinm-s, M-j miles K.N.K. of Madiid. 
The rivi r is crossed by a bridge, partly of Jbmian archi¬ 
tecture. Topulation, 8tMH). 

GUADALAJARA, the capital of (he state of Xall.'^eu, 
nnd (.ne of the liaiidsomest towns in Mexico, is situated on 
the river Ui«» Grande do Santiago, about 21“ N. Int., 104“ 
Ion., and has 80,000 inhuhitnnts. 1'lic town is well 
Imilt, tlie streets are straight, vviilc, airy, and many of the 
houses excellent, 'fliere nre fourteen square.^ nnd several 
largo conveulK and elmrelii»s. 'I'liu calh(‘dral, the churches 
ami convents of San Fiaiieeseo nud Sant Augustin, tho 
niiiv’ersity buililings, tho bouse of congress, tlio Italian 
oj>eni, tlie ecclesiastical seminary, nnd tlic mint are among 
its iiiicst bnilding.s. The jiortales or rohiunades may be- 
called the bazaar of the town, being filled with handsome 
sliojis well stocked with goods. 'J’lie Alameda, or public 
walk, is VM’ll laid out; it has a fountain in tho centre, and 
a stream of winter all round. Tho climato is healthy, 
owing to the elevation of Hie town. The inhabitants are 
industiions, and carry on various trades. They we noted 
for their skill in working lealljGr and in mnimfaeturing a 
porous enrllienw.nic, with wliieh they supply the neigh¬ 
bouring stales. Shawls of striyied calico are al.so made in 
considerable cjunntilics. The city is supxdied with water 
from numerous fouiitains, which uic fed hy an aqueduct 
14 miles long. 

GUA'DALQUIVIR (the ancient iJatU and tho Ai'ab 
\ynd~al‘Kther') is the large.‘it river in Spain. It rises near 
the ejwtevn herder of the jwovince of Jacn, and drains 
nearly the vvliole of the district between tho two ranges of 
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mountnins; it rocoivrs the waters of tljo rivers Gnadianny 
Meiior, Guadajoz, Geuil, &c.y passing near Jacu, Cordova^ 
and Sevilie. Its course is nboat 360 miles, and it is 
jinvigablo below Seville. The general dirccLiou is suutli- 
west by west as far as Seville, wboro it takes u turn nearly 
south, and after forming two islands, Isla iMayor and l^Ia 
AIcnor, flows through a marshy and most unhcalth) flat ; 
country into the Atlantic at San Lucar. I 

GUADBliOUFB, one of the Lesser Ajitillcs, belonging | 
to France, lies about the point 10" 20' N. lat., 02“ \V. hni. 
It is divided into two parts by a channel varying from 30 
to 70 yards in breadth, ami called La Livibre Sulee, or Salt 
Ifiver, which runs from north to sonlli, and has a largo hay 
ati’each end. Its depth is so unequal that only vo^m Is of 
sninll burden can pass through it. The land cast of this 
channel is called Grande Terre, while that on the west is , 
called Rasse Terre. The entire length of the island is from 
OO to 70 miles, and its grcatj st breadth is 26 miles. Tlie 
area is 634 square miles, mid the population 120,000, or 
with the dependencies UK),000, '1 livee-fourths of the 

inlinbitants were fonnerlv shues. but slavery was abolished 
by the French Republic in 1K4H. The j&laiid is tlie most 
important in the West Indies belonging to ^’lanee. It 
is subdivided into three urroiuiisscTneiits and ruled by a 
governor and colonial council of Frcncli residents. 

Tho island is appaicjilly of volcanic origin. In tin? 
western division there is a mountain about 6600 feet higli, 
railed La Rouffriorc, or the Rnlpbnr Hill, from wliicli a 
thick black smoke rises, and which is sometimes an active 
volcano. It forms part of a ridge which cxtiaius tlnongh , 
the wcsteni division, and guvs rise to several stvj'nms. ' 
South-west of this mountain is a boiling spring issuing * 
from out of the sea. Kartliquakes are common; a very : 
heveni one occurred in 1813. Giaiulu Terre is moic lewl 
than the western side, but has no streams or s}>rings, and 
the soil is less fertile. Sugar, molasses, nun, cotiec, c«*ltou, 
and cocoa arc the chief products, A considerable quantil^ ; 
of fish is taken annually. The chief town is Lasse Teire. ^ 
Connected with Guadeloupe as depcndiMicics are the neigh- j 
bouring Islets of Pesirade, IMarie Galante, Li's Saintes, i 
and tho north part of St. Martin. 'I’lic trade Ls ahiiosL 
exclusively with the mother country, but <‘oais are im¬ 
ported fiuiii Great Rritahi. Guadeloupe* was di^eovoved 
by ColutnhuK in 1403, but was not colonized liy the French 
till the year 1G35. After that it repeatedly fill into the 
hands of the English during the wars between Engbuul 
and Franco, but it was permanently ceded to the latter 
power in 181 n. j 

GUADZA'NA, an important ii\cr of Spain and For- > 
tugal, its basin lying between those of tlie 'I'agus and 
Guadulqnivir. It rises in La Mancha, 16 miles iiorlb-east 
of Villaliermosa, Hows nt first west (and for some distance 
underground) through New Castile and Rjuuiish Estrema- 
dora, thou south through tlic rortuguose province of 
Alcmtejo, and between Algai*vc and Andalusia, and entcjs 
the Mediterranean 13 miles e.'ist of Tuxira, after a eoinse 
of 880 iniloK, for the last 36 miles of whieli it is uavig.dde. 
The area of its basin is 26,700 square miles. 

GGAl'ACOM, a genus of small crooked trees, inhabit¬ 
ing several of the West India Islands, in low places near 
the sea, and belonging to tho onler Zyiioriiyni.ic.i. 'J’lio 
most remarkable species is Giiaincttvt offichuilc, from which 
tho hard, compact, bUck-green xYoud called lignum xit:u 
is obtained, which is so lu*avy that it sinks iu water, and 
from which pestles, ship-blocks, rollers, castors, nilcrs, 
&o., are turned. It produces tho gum-rcsiii known iu 
medicine uuder the name of Guaiaeum. 

Cuaiacum officinale is a native of the West Indies, 
Colombia, and Vcncznela. It is a tree of 20 ur 30 f<-cl in 
height, with round knotty branches and compound ever¬ 
green leaves, the leaflets being opposite in two or tliree 
piurs. The flowers ore in clusters, of a pale blue culom*, 


' with orange anthers. For medicinal purposes the wood 
j should ho ]mK*nr(*d from heart-wood, being tho richest in 
the active principle. It is very dense, lieavier Hian water, 
of an obseuvo greenish-fawn colour; but tin*recent frac¬ 
ture is yellowish, e.Nhibiling an micqnal cleavage, with a 
fatty sliiny npjienrnnee if the specimen be good. Tlie sap- 
wood is lighter, both in colour and weight, pale fawn and 
opaque, ami does not contain tlie valnahlc resin. 

Genuine guaiae-wood is destitute of smell, hnt if rubbed, 
and hlill more if set on fire, it evolves mi agreeable aromatic 
odour. If ciicw’i'd tin* taste is acrid and somewhat aromatic, 
'j'lie wood is less used tlian the resin. Guaiuc-resiii exudes 
spontaneou'>ly, or in consequence of incisions, and hardens 
oil the hark. Resin obtained in this way is generally in 
s]ihcrical or long leni-shaped pieces. 

Guaiae. possessi^s the projierty of stimulating Hie system 
geiKTally. causing iiiereascd \aseular iiclion, augincmted 
Jieat of tile Ihh])'. and piomoles the secretions of the ^klii 
and lungs; Imt in large doses it ]jroduces nausea, anxiety, 
nbdomiual ]iains, and stupor. It is not prized lunv so 
higlily ns on its iiitrodiiidiou into European practice in the 
.sixteenth century, when it bore a most extravagant price, 
four dueath being ofti’ii given for a pound of the wood. 
It is, liowi'ver, a useful agi-nt iu certain forms and stages 
of gout am) rbeimiatism, nud iu some cutaneous diseases, 
especially when, in the flrsl set of disorders, it is combined 
will) nmmunia, and in the latter with mercurials und 
diii]ihoretie.s or anlimonials. 

Its insolubility iu watery inenvlrna is an obstaeb* to its 
easy admimstiation, nud even its aleoboWe solutions aro 
]ireeij»itati’il on Ibe adtlitiou of water. It is generally made 
into an eunil.siou, or given in pills; Imt a soap maybe 
formed by mean^ of lieated arjini potassu*, in whieb the 
resin is to l>e dissolved, tlien evaporated, and a soft coii- 
sisti lit mass is obtained, wlilch may be formed into jiills 
or a bolus. 

GUAIARET'IC or GUAIACXC ACID. This is the 
]triiicipal eoiislilneiit of llio resin of guaiaeum (Jjunia- 
nnn offin'innh') or lignum vitr., natural order Zygo- 
jdnllea*. It is a eryHlalline acid ueeurring in colourless 
needles, soluble iu ahHihol and ether and iu potash, but not 
iu ammuniii. Chloride of iron colours it green. It forms 
a .series of salts called giiniaretates. When slowlv distilled 
it yields guaiaeol or ]»xrognaiaeie acid, a ccilourless oil, 
nud pyroguaiai'in, a ervstallme subslaiiee eoluhle in aleuhok 
Guaiaietie acid forms about ninc-leutlis of liic resin which 
is largely used iii iiiedieiue as an alterative. 

GUAN' (1* enelojie) is a genus of game birds belonging 
to Hji* Cru Ns-soxv fiuiiily (Ciaeida*!. In tliis genus the bill 
Is moih rale, naked at iJie b.ise, widei tbaii high, convex above. 
Vnder the tliiipat is a naked skin capable of b'diig inllated. 
The nostrils me jilaved in lliecere towards tiic middle of 
the bill, and Jialf clewed; the tarsi are long and slender, 
'i'hi* Ciested Guan (fV/n/o/n vritittitn) is nbmit 30 inches 
iu length. The npj'cr paits mo dusky IdaeK, or biunzo 
glossed with gicM-n; a black stiipo passes from the bill baek- 
' wjirds nud surrouncls the ear; the fore pm t of tho m-ck ami 
; brcjist is spf»tt«-d will) white; the lower jinrt of ihi* back 
and abdomen is leddish; the checks are naked, mid of a 
I violet jmrple; tin* bill Is blaekisb; tlie bead is eu-sted with 
‘ a tuft capable of lieing raised or d(•pu^^^ed at will; the 
throat is furnished with a huge srnrli't pendent wattle 
' oa)»al>le of dilation. The plumage of the fniiale is tinged 
withred. Till* guaii is analiveof Guiana and Itrazil, wliero 
it inhabits tlie woods and is often seen in large hands; 
nevertheless, it is said to be monogiimoufi, tlie males und 
; females pauliig together will' tlie strictest eonstaney. It 
' walks and runs with gieat ease and rapidity, hut Hies low 
' and heavily. 'J’lic ni st is built on the braiu-hes of a tree, 
i and tlie eggs are from tliree to live in number. All tho 
I birds of this genus appear to bo known in Brazil by tho 
* name of Jacu (pruuounecd i'ueoir), derived, according to 
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Mnrcf,Tavc, from lli<‘ir loud and clftmorons noto, wliich, 
when uttered by numbcrH, makcH tbo woods resound. A 
closely allied ^eiius is Orlalida, presenting; the same elisir- 
aeters as tlu;‘se of T'enclope, exccplhi" Unit the benil is 
t'umplelely feutberedf and tiint there in no nakedness about 
the throat or round the c}'es. 

Those two genera constitute a suhfaiiiily, IN ucdopinm, of 
the family Gracidiu. 

GUANAXUA'TO or GUANAJUA'TO, Mie cai>ital of 
•the state of Gutinaxuaio in Mexico, is situated on the 
tahlo’huid of Anuhnne, iu>ur 21’ N. l.it., and 101^' W. Ion., 
at uu elevation of 7200 foot ai)ove the levtd (if the wa, on 
extremely uiumsn ground, furrowed liy innucrons ravines. 
The town, which owes its origin allogetlicr to tin* gold and 
silver miiu's which stiiroiiiid it, is vi-iy iirci:ul:irly built. 
Many of tbo stieets are very steep. It contains ntnneroits 
Kplendid nn'Minrials of tile fonner rieii produce of tbc sni'- 
roundiiigTriines in theiriagnilieent jialaces of tlii'proprietc'i.s, 
iu the rliurch which formerly helunged to tho Jesuits, in 
tbo iiniiioious chapels and religious cdiliccs, and in tie* 
road which leads to the mine of Valcnciana, wbicli lias 
attained an iminense depth. Tbc Albondlga. a large square 
building used as a public granary, is n solid-looking etli- 
ficc. (Inaiiaxiialo is 100 nilles iioitb-west of ^fexico. 'i’lic 
population is ;)0,000. 'J'liejc are a joint and nnincrous 
iniinng woiKs In the vicinity. Within 5 Jcaguies iiorlli ajid 
south more than 100 shafts ba^o been opened. 

GUAN'INS. jin org.anie bas<i obtained from reruvi.m 
gnano, and found also in the exerenieuts of the gaideu 
spider. It is a white ainorjdions jionder, insoluhle in 
water, alcohol, ami ethcj-. 'J'he ionnula is The 

guano contains about a half per e»'ul. of this base. Nitrous 
acid converts it. into zanthine (C 5 ll 4 N 4 ()A (jiianine forms 
a number of crystalline salts in eombinatiuii witJi acids. 
With btrong nitric acid it forms nitrognanliie, 

OUAN'O (from the IVinxian word huaioi^ which signi- 
iios dung), u substauee now* v(*ry extcnsiwly used in 
agriculture, is the partially d'-eomposed cx<Tement of certain 
aquatic blids, chiefly the common penguin, which congre¬ 
gate in countless numbi*rs on the Ijarren and uninhabited 
islets and rocks on the western coasts of South Ameiica 
and the coasts of Africa. It ubiinmls in aJumonia and tbc 
phosplintes, and is undoubtedly the ikdiest. natural immure 
kiiow’U. lender judicious application the increase of iho 
crops of grain, turnips, jiottitoes, and grass consequent 
upon its use is said to bo nboiil 113 jior e<‘iit. Guano is 
particukirly ada]jted to horticultural and floricultural Ini- 
provenicnt, by its relative cleanliness and facility of {ip])li- 
•catioii. It appears to have been used as a manure Jung 
hofure Peru was visited by tile Spaniaid.s. It is sjioken of 
by Herrera in a work publi.siicd at Madrid in 1(101 ; and 
'by Garcilaso dc la Vega in his “ Meiiioriiilrs lleales,” j)nh- 
Itshcd at l.ishon In lilOO, who says that in tlic time of the 
Incns there was so much \igilanee nsi'd in guarding these 
birds (Iho bca i >v\l) lliat during the rcaiing season no 
person was allowed to visit llie islands wliidi they fre¬ 
quented on pain of di-alii, in ordi'r that they might not IjC 
frightened and diiveii away fioin their nests. Neitlier was 
it allowed to kill tliein at. nnv lime, either on or oft’ Iho 
islands, under the same ))enalty. 'J he German traveller 
Meyer, in his “Kelso uin die Wi-ll,” says: “Along almost 
the whole coast of J*cni this exeicinentitious mailer covers 
the small islands and cliil's near the const, and on some 
bjiots lies in such enormous beds as could onl) be jirodnced 
by the accumulation of thousands of yeais.” About llie 
cominencciiient of 1813 guano was dibcovered on tlieIsland 
of Ichabue, about 2^ miles fjom tlie mainland of Afiiea, 
in 20"' 13^ S. lat,, and 14" 16' 1:1. Ion. The place bnnii 
attracted notice, and by the end of IH-M tin* whole of tlie 
guano bad laen carried away. Aa many as 360 ships were 
Homelhnes anehored oil* the island at the same time. The 
guuno was fuan 36 to 38 feet dee]), and the deposits ex¬ 


tended to a length of about 1100 feet, with an average 
width of 400 feet. Towards the close of 1R44 another 
guano island (Malagas) was discovered at the entrance of 
Saldaiiba Uay. The guano covered an extent of aliout 
8 miles, and the thickness w'as from 4 to 8 yards. It has 
been suppobcJ that the excrrme.nt of the sea-fowl which 
Rwnvm on some ]iarts of tiio coast of Great liritain might 
he used as a fertili/.cr with the some rcsnlts as Peruvian or 
African ginmo; but the quantity which could l>c collected 
is comparatively small, as tlio animal accuninlution is in 
most cases w'nslied aw’ay by the rains, and the valuable 
]»ro]K*rties of tliat which remains ai'o dissipated by tliu 
cliangeuhio nature of our climate. 

IVnivian guano was formerly obtained chiefly from tho 
rinnclia Ibhmds, three in number, known ns the North, 
Middle, and South Islands, distant about 12 milc.s from 
the coast of Peru and 30 from the port of Callao. They 
arc of very small bi/e, about C> miles each ill circumference, 
and binec'jH72 liave liocn praetleally exhansted. Their 
diqiosils retained nearly the whole of their soluble con¬ 
stituents owing to tlio extreme dryness of tbc climate, 
ViTV 1.11 ge dejMisits al.so exist in tlie Guanape Islands, and 
lia\e bec-n werked Miiee iKtJfl; and in tbo Maeiibi Ulands 
silualed dti niile.s math of Guanape, od' tho port of Malu- 
brigo. 'I'liese were lirst worked iu 1870, The pioviiicc 
of Tara]iaeji was in 1871 found also to ho specially rich in 
Ihib valuable depo.Mt, and large qnnntities have since been 
shipped fioin tlie J.ohos Islands and tho Uallestas group, 
'lii'-ie are, iu fact, nearly lifty districts and islands under 
liie I'cimian gi»\erimirnt in wldcli guano is found. In 
1874 tlie admiralty authori/ed Gonmuilidcr Cookson, of 
II.M.S. /V/rt/, to endeavour to eth'ot some accurate meas- 
lll•ement^ of llui exact amount of guano remaining in these 
\;trious jilaees. AVith tlic courteous aid aflbrded by tho 
Permian autliorilies lids was accoinjilisiicd,niul tho quaii- 
lit* of guano ri'inulniug in 1875 was estimated at. about 
lt),()(i0,t)tH» tons, wldeh at the prleo it gi'uerally fctcliGH 
would b(' worth X'13t>,000,01)0; hut it is very much open 
to (juobtiou if there really w’as anything like this quantity, 
it liaving been the interest of the Peruvian nuihorities to 
give tlj<‘ mo.st favourable idea tliey could to Captain Cook- 
son. An cstiuialc made in 1877 only gave 2,000,000 
Ions as available for coniiiUTce. Since the earliest times 
iu wliicli the substance has been utilized as manure, a vast 
quantity has lieen exported. 

'J be value of guano is to be estimated according to the 
proportions which it contains of—t, ammonia; 2, phos- 
Itliales; 3, organic m.ifter. African guano has tho largest 
jiroportion of solufile matter, and that from Peru is re- 
inarkuhhi for tlie qu.autily of uric acid that it contains, an 
element which dih.soIvcs ^cry slowly. African guano may 
llierefore act willi gre.ater rapidity, but the cfl’ect of Pero- 
Nian guano is felt for a longer period. 

The quantity to be applied per .'ll re may vary from 2 to 
4 cwts,, according to tbc nature and quality of the soil. It 
is best when rain follows the application of guano within a 
bhurt lime, and a wet season is generally considered most 
favourable to its success. The high price of goano has led 
to miub adulteration, for which purpose umber, powdered 
stones, various earths, old mortar, and partially decom- 
jiosed Kaw'diist are eiiijdoyed. Many tests Imve been deviped 
to detect tho adulteration, the best being chemical ones, 
and the siiiqdest its weight. A bushel of pure guano 
weighs from 6(J to GO lbs., and the ligliter tho belter, pro¬ 
vided on throwing it into water some of it lloats. If 
heavier than 7$ lbs. it has been adtiltorntcd. 

GTTARA'KA, the Brazilian cocoa, or bread-enke, is a 
heterogeneous mixture, consisting largely of tho seeds of 
in>rbiliny and used like cocoa or tea for making 
a heveiag«‘. T he cakes are mixed with water and sweetened 
in the name manner as wc do those of chocolate or cocoa. 
Gunrana con(:iins a crystalline principle identical with 
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tlitinc^ which renders ten and coitco so valuable. There 
is a very large percentage of this princi}>le, ns inueli as 
from 4 to 6 per cent., wliile good black lea yields from 2 to 
8*6, and coHco from 0*80 to !•.*{() per cent. 

'i’he guaranu ]daiit is only known in ICuiopo as binall 
bpocimons in herbaria, but it is said to he a climbing jtlant 
with a smooth woody stem. Th(5 leaves are huge, coin- 
]iouQd, with two pairs of leaflets and a terinin.d one. 'J’lio 
fruit is about the size of a gi'ape, with a tliin, dry, tough 
skin, which eplits into three valves. 'J'heie is usually only 
one seed, about tlio size of a small lia7el nut, and much 
like a horse- chestnut in colour and appcavanci*. The name 
gitftrana is derived from the Guaranis, a Rra/ilian triht*. 

GXJARANTSS' is a contr.act binding a person to do 
some act hi case of the failure of another ]i(T.son to fulfil 
tliat duly, who is himself lialde in the first instance to llic 
pcrfunnuiice of the duty. WJhto u man boriows niunev, 
and another hinds himwlf l(» see lliat it is jejaild in due 
time, the contract is called a guarantee, ami th<* person so 
hiuding himself a surety or guarantor. AKo, wla*ii goods 
arc supplied to a trader lie has otteii to Jind a /'uaranlor 
for tlie j>ayment. of tJie same. Uicdll is nsu.illy <djl.dni-d 
for the first time in this way. 'i he jnomise to answer tor 
the dcht, default, or miscaniage of any other ]ieri'Oii must 
he in writing, and signed hy the parly io lie charged theic- 
with, or some other person lawfully authorized hy him. 

A contiact to guaiaulee the jiauuent of any ileht, A. I». 
may contract in Ids hnsine^s not exceedingXKM), is a coa- 
tMct which lenders the gumantoransneiahlc f<o any dehls 
not exceeding XUM) which A. Jl. may from lime to lime 
contract In the ivay of ids Imsincss. 'i'lie smef\, ii he per¬ 
form the contract, can sue tiie principal for Ji'inibursenuml. 

GVARA'PO, tl 1 C name of an iutoxicaling beverage 
made from tlie juice of tlie >-ugar-cane, and chiefly drunk 
hy tiic iiegiocs and lower oidels in Staitii Ameiiea. l/ilce 
tlic sap jif the palm-tree, that of the sugar cane feiineuts 
s]ioutuneously; uud the li«|u<ir contains all the inuiedionts 
of the cuno juice, except those which dihajj])e.ir during tiie 
process of fermentation. 

GUARDIAN is tlie. name given in English law to one 
who has the legal eontiol or inanagcnieiit of the jierson or 
property, or butl), of an infant, t.«. a perstm nn<lcr the age 
of t'vcnty-one. fcjc\ei.il kinds of guuulianslnp are disliii- 
guislicd in law,theinobt common being sucli as one hy nature, 
for nurture, tcstamcnt.ary or by statute, aud judleial or by 
sippolntmtiiifc <»f clianccry. 

Ouartliatt b»j Nuture is a term used to deseiihu the 
pai'cnt of a child, and thi.s spccie.<, of gnardiaiiship lias 
iH) connection with tenure. Any nnecstor of fho infant 
may bo such a guardian, tlic tiist light being in the father, 
tho next in the mother, and, if tiny he dead, the ancostor 
to wliom tljc infant iu heir has a light to tlie custody of 
his person. 

Guardian for Nurture is tin* name given to tliat cnci*- 
eised by tlio father of an infant, or if he be dead to the 
mother, wlio its such has the eiisti>dy and control of the 
children until they reach the age of fourteen. 

Guardiam by —Fathers may, by deed or will 

nttested by two witnesses, ajipoint any person or persons 
guardians of tlicir uninurried children until the twenty- 
hrst anniversary of tJieir birthday. A guardian a])]>oiuted 
under statute supersedes all other guardians, except such 
as exist hy tlie custom of any city or corporate town, in 
favour of whirli an exception is mad« hy tho Act regulating 
the law on this subject, and is entitled to the custody of 
the infant's person and Ins property. Wlioro two or more 
])ersons are appointed guardians hy Btatulc the guaidiaii- 
bhip remains to the survivor. 

The duties of the guardian to Ids ward arc bimilar to 
those of a parent to his child, and there is a corresponding 
obligation on the part of the ward to the guardian. On 
tho coming of ago of the ward the guardian is re.sponsihlc 


to him, and must give an account of all transactions on lu9 
behalf, the guaidian being rcsjionsiliie for any loss that has 
arisen by misoii of his wilful default or negligence. 

Judicial Where an infant is w’ithout a 

guardian tiie Chaneery Division of the High Uourt bus 
powi'i* to appoint one, and tlie infant then becomes a ward 
of couit. Where a jwoper case, exists for the jurlKdiclioii 
of this court, it will interfcic not only with the property 
of the. infant, hut ai.so with the custody of his person, and 
will in ca.st‘ of any misbehaviour remove a guardian liow- 
ever lie may liave been appointed or constituted, and will 
appoint u proper guardian to the infant in his room.. 
'rims the court lias power to set aside even tlio guardian- 
bliip of parents .should it judge them to he unfit tn take 
ran* of the infant. A ward of court requires tho sauctiuu 
of tin* guardian for nio.sl jmrpobes, and requires the per¬ 
mission of the court to marry. Any perKon who marries a 
waul, uhelhcr inaic or female, witliaut the permission of the 
court, or is wilfully in.slrumculal in bringing about sucli a- 
mariiage, is lialile to tlio censure of tlie court, and may be 
c')imuitlc«l for contempt. Wlierc a man mariies a ward 
witiiout the consent of the coml tlio law i;Ivi*s liim no eon- 
trol oviT her pnqK'rty, wliid) may In* e.NcIudvely settled 
iijion the ward and iior chlhlrcu or otlierwise, as the eourt 
may consider ;’d\isahle. Ignorance of the wardship can¬ 
not Ik* plcailed as a biillicieiU excuse, but may be taken into 
cousiileiatioii by the court. 

Cuardiau ad J.itcm is tho name gi\cii to a pcr.son 
a]>poiiitcd hy the Clianceiy i)i\i*'ion to carry on a suit in 
tlic name of an infant. Thu father. If living, is usually 
nppointt'd to this otliee. (iuurdians aic provided hy 
law’ of England for lunaties and idiots, but such peisons 
me technically tei*mcd comniitteeH., and the rules relating to 

them will be nioie eonvenientlv considen’d under ErxATU'. 

• 

In tin* l.'omaii svstem tlic; tt‘nns tutor ami curator corn*- 
spond in .stanc degree to tlie English guardian. 

Jn Scotland, following the liom.an law’, the guardian of 
a pupil—that is, u cliild undt'v fourteen years if amnh* amt 
twelve if a female—Is termed a tutor. The father is tho 
l'jo]icr tutor; but on his dentil tluit oflice falls to such per¬ 
son or peisons a.s lie may have nominated by any writing 
innli-r his liand, and tii«‘se arc termed “tutors-nominate.’* 
ill default of a lutor-iiominato a “ tutor-at-Iaw,” termed 
al.'-o tutor leyitim^ is a])}iohiled by judicial authority, liud 
is tlic nearest mule agnate of common understanding and 
jiru kI 1 -til _ of I ivlu 

lity run pujulU mlram ./ore, and is willing to uiidertnko 
the oilicc. In default of both tiitors-nominati; and tutors- 
at-law a “ tutor dative*’ may be njijiointed by the sovereign 
as pater patr'ur. The ]irocediire takes phieo in the- Court 
of Session. When a pupil lias no tutor at all n factor loca 
tutorU will also he appointed by that court. Wiicn voung 
persons attain the age <»f jmherty—fourteen in males nnd 
twelvo in females—they are stylcil “minors” till tliey 
attain tiic age of twenty-one. To them the fatlier while 
alive is thepvojter guardian or “curator,” unless he is super- 
beded by the marriage of a fcmtdu minor, whose husband 
is thenceforth her proper curator, or unless the miimr, witli 
his father’s consent, elioose other curators, or tlie father’s 
olllce of administrator at law Is excluded in relation to pro¬ 
perty left to the minor under oilier admiuislnitors. When 
the. minor has claims ag,aiiist his father a curator ad litem 
may he apjioiutcd to him. Wiiere tho father has died with¬ 
out naming curators the minor may elect to act without, 
guardians, or he may obtain emutors appointed to him hy 
certain procedure before tlie judge-ordinary. Such curators 
must liud security. Curators are also appointed to idiots 
and insane persons, and tiicy are those who in the case of 
minors wuuld bo entitled to tliu oiticc. In modern praeticl^ 
it is usual to apply to the Court of Session for tlic appoint¬ 
ment of a curator bonify which will be granted on produc¬ 
tion of medic.d ceililicatcs of insanity. Curaton bonis are 
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also appolntod when n person Is labonriii^ under some tem¬ 
porary incapacity to raanac^ his own ufthirM—sucli an al>- 
aence from ilie country. A curator ad litem is appointed 
when a wifo is eitj;n|;cd in a lawsuit with tier hiisbaixl, or 
a minor with his curators, or indeed with anyone, and has 
no proper guardians. The appointment is made by the jud^o 
tiefore whom the action depends, on the motion of eithur 
party; for if this is not done any decree ag^ust the minor 
may bo o)ipned up as a dcrrec in absence. 

GUARDIAN OF THR POOR. Sue Took Law. 

GUARDS, in military afTairs, are such bodies of men 
.as aro appointed to secure the army or any place from 
surprise, and for this purpose tlien^ are various kinds of 
;;aards, os the main-guard, ^an-g«ard, rcar-gnard, laiggage- 
guard, mounted-gUMid, «!icc. Rut in a special sense the 
term more immediately applies to llio brigade of linuHcliold 
troops, whose duty is to protect tlie pt'rson of tiie sovereign, 
and to ceitain regiments whicit form the elite of the army. 
In the Rritish army there are three regiments of foot and 
three of horse guards. The infantry regiments are the 
Grenadier Guards, Coldstream Guards, mid tlie Scuts 
Fnsilicr Guards; while tlie cavalry an: tho 1st and 2nd 
Life Guards and Royal Horse Guards (Blue). The Guards 
in lime of peace constituh; a part of tlie garrison of London 
and tlio guard of the sovereign at AVimlsor, and they do 
not leave the country unless their services arc siiccially 
required abroad. Under the ^mnduuse system in the army 
commisHions in these regiments cost mure tlian in others; 
but tlio pny was higlier, and a grade of superior army 
rank accoinpnnicd each regimental ctanmission—lieutenants 
milking ns eaplaiiiH, colonels as generals, &c. On the aboli¬ 
tion of pureiiase in 1871, tills excejitionul rank was abolished 
in respi'ct to all commissions granted after that dalts 

GUARD-SHIP is the man-of-war in charge of a port. 
It is also nsc<l as a depot for naval recruits until lli<*y are 
uttacliod to other vessels. The ciiptuiu of a gnard-sliij) is 
responsible for the safety of all the war-ships laid up out 
of use in the harbour. 

GUARNE^RIUS (Ital. (iunmicri') is the Latinized 
name of n famous family of Cremona violin inak<*rs. The 
founder, Andrew Guamieri, learned his art from Nicholas 
Amati, and was bciicli-fellow with Slradivuii. His son 
.Joseph, called JoKtph Jil'ua Aiulrva' GL'seph, son of 
Andrew), and his grandson, .Joseph’s .son I’ctcr, called I’cter 
of Venice for distinction, are also excellent makers, of the 
true Cremona triulilion. A hrotiier of .Joseph, called iVter 
of Cremona, is also a remarkably fine maker, as was his 
nephew, IVtcr of W-nico. 

The “ gi-eat .Toseph,” or Joseph del Gvsu^ was a nephew 
of Andrew, first of tho family, and a pupil of Joseph, son 
of Andrew. Jfe struck out a tliinl pattern, frequently of 
massive dimensions, and of wonderful sonority of tune— 
quite original, and frequently deviated fi-oin in parts, iu 
quest of further originality. A hirgu number of his violins 
have a mark in the grain of the wood so ]>cculi.ir tliut tliey 
Are evidently taken from the same block of wood, and to 
the remarkable vibratory excellence of this precious piece 
of timber connoisseurs arc disposed to attribute the splendid 
triumphs of tho “great .Josiqili.” The nickname dtl (Itsii 
is from a frequent liabit of his to sign JoHiqili Gnurneriiis, 
tho three letters b<*iiig taken to im'aii tho sacred 
monogram of Jesus. 

GUATEMA'LA. ono of tlie re]>u})lics of Central 
Amcricna, formerly a part, of the Mexiean Confederation, 
but erected into a separate state in 18^7. It is 
bounded on the N. by Yucatan and J\Iexieo, on the L. by 
llunduras and San Salvador, ami on tiie S. by the l*;ieific 
Ocean, Tbo area is about 4(},00t) square miles, and llie 
populutitni is rstliuali'il at }iln>iit 1,220,001). 'I'bc* pbvsical 
features of llm country are inoniilalnniis tliroughout, anil a 
inountnln ehain, generally ei.nsidered a eontimiatioii of the 
Andes, traver.'-es llic eential p.irl.s of the eoiiiitry, thus 


forming a kind of ebain of communication between the 
Cordilleras of South America and the mountain chains of 
Mexico. The monntains rise much more precipitously 
from tho side of the rncltic than the Atlantic, tho general 
slope of the country being to the north-east, with an aver¬ 
age height of about 7000 feet above the uc.can; the loftiest 
summits, wdilch aro cither active or extinct volcanoes, being 
in that part of the c.oiifederation. Tlio Water Volcano, 
near Guatemala, so called from its having destroyed tlio 
town of Old Guatemala in 1541 by water, is 13,108 feet 
above the Pacitic. Tlicvc are two largo plains—those of 
Nicaragua and Comayagua, besides many of less size on 
the banks of tho larger rivers and along tho shores; llfeso 
principaUy consist of extensivn savamiuhs witli rieli pas¬ 
turage interspersed with clump.s of ti*ces. All the larger 
rivers flow north-east or east, the proximity of the high 
mountain range to the Pacific permitting hut a short conrso 
to those flow'ing we.st. The Montagua is of considerablu 
size, and useful for the conveyance of European and other 
goods into the interior of Guatemala. The principal lake.H 
are tlie Golfo-Dolce, and those of J.eon or Managua, Peten, 
Atilan, ami Am-ntitan. The Golfo-Dolco, 27 miles long 
by 12 broad, receives .sevenU rivers, aud discharges it.-jelf 
by tbc Rio Duleu into the Buy of llunduras. 

The coast plains aro subject to violent tropical heals, 
and arc very unhealthy, csjiecially (huso on tho cast coast, 
on the Gavibbcati Sea, where fevers incessantly prevail* 
Eartlnjuake.s are very frcqm'iit. 'I’lio forests yield many 
>alual)le kimlH of timber, including mahogany, cedar, pnlo 
di viaritt^ a sjiceje.** of wood well adapted for shipbuild- 
iiig, lie. Put the logwood i\v.ii(^l[a:matoxiflonCam 2 )cach- 
iaunni., Linn.) i.s by fiu* tbo most valuable of tbc products 
of the forests. It is fouml hero and in tlio adjoining 
peninsula of Vucalaii in the greatest jierfcctioii, and is a 
most important article of export; a species of Prazil-wuod 
i.s also exported. Among tlio other vegetable products 
may be enumerated tbo dragon's blood, mastic, pahna 
Christie and oilier balsainie, aromatic,and mcdieinal plants; 
witli the Migar-eane, emtoa, cochineal, indigo, cofi'eo, tobacco, 
and e.ot(<in, which are cxleUbively cultivated . 

Guatemala is divided into twenty departments. It is 
governed by a pn-siiient aud a council of stuto of Iwcnly- 
fuur members, elected by tho Iioukc of represcutatives. 
The latter is elected by llio peojdc, and eonsists of fifty- 
two members. The Romau Catholic is tho establislied 
religion, !>ut comjiletc religious toleration exists. 

y/f^for//.—“The north-east coast of Guatemala was dis¬ 
covered l>y Columbus iu l/>02. Mo.st of it was conquered 
by the Spaniards about 1.'124, and erected iuto a captain- 
gi ncralshi]) by the Kinporor diaries V. in 1527. Tim 
')ioHey adopted by Spain towards Guatemala was attended 
will) unintentiimal benefits to tbo laller. Being only a 
cuptoin-geiicraiship the scalo of its jmblic expenditure w'as 
IvO])t down in dclereiicc to the highcT jirctcnsions of tho 
Spanish vieeroyullies, and as its financial wauls were few, 
taxation pressed lightly on tho people. It was not, how¬ 
ever, permitted to exjua t nioie of its native products than 
were sullicient to pay for the articles which tlie niorchniits 
of Cadiz thought neec.ssary to si nd for its consumption. 
Guatemala, together w'ith tlm other stales of Centr.il 
Auiciica, becaino iiidep(‘iHleiit iu 1821, and wnts snbse- 
qmmtJy iucorporalrd witli Mcxi«o. Tlio Jloxican Con¬ 
federation was again broken n]» in 182.3, and the Ociitial 
Amorieau states formed a lejigno by tbemselves in 1842. 
From this union Guatemala seceded 21st March, 1847, ami 
has Biiico continued a separate state, and a eonfereiicu 
wiiieli met in I87(> to cousider a new alliance tenniuuted 
without success. 

(lUATK.MAl.A I.A NuKVA, or NkW' GnATl':M.\T.A, tl)0 
capital of till! above republic, is sil listed on a plain, wiiich U 
about 1J miles Ion", 1) uMe, iiml 4.’172 fiel above tho s<m- 
level; it is 120 mtles fi'om tli''Allaiitie and 50 from tho 
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'riieific. ropiilalion, about 00,000. Tt h built Tslth great 
jvgularity. Tho streets are stmlght, and slope from eneli 
^ido towards tho middle, where a strcjuii of water runs. Tho 
houses have generally only one storey, but occupy a gix‘ut deal 
of ground, coiitiiining within their walls one, two, or even 
three eonvtyards. Tlie town is well provided with water 
brought by an aqueduct from a Rpving about 4. miles dis¬ 
tant Tho most rcinarlcable buildings arc round the 
'markei-pbtee, which is situated nearly in the eontro of tlm 
town. On three sides of it Jirc projecting piazzas, which 
form a covered walk, under which various articles 
exposed fur sale. t)u the east sidtt stands the cathedral, 
u simple but noble building, and near it the palace of 
the archbishop and the university. Tiiere are minurous ] 
churches. The town is (he seat of an m’chbisbop and of 
Ihe government authorities; it has a mint, university, two 
colleges, an hospital, barmcks, a public library, and several 
other literary and sciontific iustitutions. Guatemala enjoys 
])erpetiial spring, 'i'lic lliermumeler rarely rises above 80“, 
and still more rarely descends below GO®. Karthquakes 
are frequent. Hew Guatemala has a flourishing tradej wilh 
Vera Cniz, IMexico, iX.e., in sugar, cotton, coffee, dyewoods, 
and other native protiucts. Tho inlijibitants pwaiuce mus¬ 
lins, flno cotton yarn, silver articles, artificial flowers, and 
embroidery of high excellence. 

Giiatksiai.a t.a Antusta, or Oi.i> Ouathmala, wbieli 

* I 

is about 2fl miles W.S.W. of the capital, Is situated in a 
wide valley of great fertility, at the westera end of which 
rise the two volcanoes of Du Agua and De Tuegii, each 
about ID,000 feet Ingli. Thu town itself is at an elevation 
of 5817 feet. After its partial dchtructioii in 1773, and 
tho foundation of Kew Guatemala, the Spanish govi'rnnient 
ordered the plaee to be abandoned, lint as a e.onsjtlerul>l(! 
portion of tht‘ town bad not sufierod, peoj)lu blill returned 
to it, and the i>o])ulation is now nemly ,‘»(t,000. Goiisider- 
able damage was again inflicted by an eartliqnake in 187*1. 
Among the buildings which wort' not deslroy<*d arc tlu^ 
catlKHlnil and (ho (own-hall, flu* latler a magniticeiit cdl/ieo 
and a sample of the st)lo in which the place w;is built, 
Tho town has lately m.ado great pn^gress sinco the intm- | 
daction of eoeliineul eultivution. ' 

OTTA'VAf the fruit of PMtUuni t7wi//o?*o, belonging 1« 
the order Mvutack.i . llic guava tree is only from if) to 
20 feot high ; (ho leaves are oblong with prominent veins, 
and downy underneath; the flowers are hn ge and of a wliite 
colour; tho fruit is about tlu? si/u* of a lien’s egg; it has a 
tliin riiid inclosing a firm pulp, dhuled into several c< lls, 
each containing numerous seeds. Then* are two prineipal 
varieties, pornijerumy with romubal fiuits, and p;irift.rinif^ 
with pear-slnipcd fruits, 'j lie foimer is eonsidned bv De 
Oandollo to be (be origin.al speei<\s; it has a bright yellow 
rind, a n‘d fleshy pulp, of a jdeasantly aeid taste. 'I'lic 
variety p?/r(/erttm is probably «hie toeullnre; its pulp is 
of a yellowish tinge, .‘iiid it is e.illed the white gn.iva, m 
contrast with the ri*d guuMi. ll Jms a liner tiiuom tlian 
tho other, and is liked better for eating. Doth kinds aic 
used for making guava jelly and giunn cheeM*, Dc Gan- 
dollo considers that tliis sp<'ei(‘s is a nativi* of klexieo, 
Colombia, and iVni; that it bad sjuead to Drazil before 
tho di.scovery of Aniuricn, and to the Antilles after Ibal 
event. Gradnully lli« ciiUnri* Ims ppread througlu.nt Ibe 
West Indies, and to all tropical comitries. Tcnnent .speaks 
of tho '^luva as well estulili.slu'd in Die jungles in Geylun. 
It grows well in hothouses in this eomitrv. 

Tlio I’mplc Guava (/V/r//«j» rar!uhih\ Derg.') w .as intro¬ 
duced into Euro]>e from (‘hina, but thuje is no donbl that 
it originally came from Diazil. It has pitted rind of a 
clarH colour; the flesh is leddish onfwmd.s, hecuming 
grndmdly ■wdiite lowanls (lie centre. 

GUAVAQ.UIL', the capital of the* department of f hiaya- 
qutl, in the re]'ublie. of Kcniidor in South Ameiiea, is situ¬ 
ated in about 2® 12^ S. lat., 73® 50' W. luii., on tbu rher 


Guayaquil, which Is about 2 miles wide op])oslte the town, 
and enters the sea 40 miles below it, ni'ar tho island of 
Puna. Vessels of consldiTable bmdeii ean sail up to tho 
town, as the tide at full and change ri.sc.H«24 feet; and 
the trading facilities of tho port have been much iinproviMl 
by the ereetion of lights, buoys, &c, 'Die whole town, 
which is very unhealtliy during the rainy season (from 
December to April), malignant hwors Iwing then very pro¬ 
vident, extends about 2 miles along tho nortlu'm sido of 
the river, but its breadth is irn’oiisiderable. ^Shocks of 
enrth(|uakcs arc often experienced lierc. The principal 
buildings arc the cathedral, two hospitals, and two colleges, 
th<‘ la.st of Avlile.h have fiuuiUie.H of theology, philusophy, and 
law. Important works have greatly improved tho water 
supply and <lrainag<*, and great improvements have betm 
iiiaile in tho communications with Quito and other largo 
towns. The (uw’ii lios the best liaibuur on tbe Pacific 
hhorus of South America; and Kiiropcun goods, ehiofly tine 
cottons, woollens, silks, liqnor.s, groceries, soup, metals, and 
lltiui* are imported, and sent uj) the river to Cai-acol, and 
from thence to Quito. Tlic exports from Guayaquil arc 
cocoa, str.aw-hats, limber, bark, liiJes, urchllla, tobacco, 
saisaparilla, eane.K, india-rubber, and eoflee, 

GUAZU'MA is a genus of plants belonging to the 
lU'K'rrNKuiK.T:, a tiibc of the order Stcucui.iack.k. It 
is nearly allied to Tlieobroina, wliieli produces cocoa, but 
difters in (he fruit, which is capsular, opening by valves, 
more like the horse-cbe.stnut; whereas the cocoa fruit is 
ftesliy, with the seeds imbedded in juilp. 

(hiozniua lomi'Htosa is a native of tropical America, and 
is also found in Java and India; but it is doubtful whetlier 
it is a iiutive of Asia, .as four species out of the five wiiicli 
compose the genus are certainly American. In tho West 
liu1i(‘s and Tmlia it Is known as bastard cedar. Tho wood 
is light and loose-gi'ained, and is useful for making articles 
of furnltme. The tree grows quickly, attaining in India 
a heiglit of from 40 to CO feet, double and treble its helglil 
in tlio We.st liidie.s. Its leaves are like those of tho elm, 
lieiici' the French colonists in tlie West Imlies have named 
it Ormc d’Amcriqne. The wliole of lliu tree, bark, leaves, 
and fmit, are, full of a mucilaginous sap, which is nut only 
agree.'ible to tho taste, hut is ulsu eonsideicd efticae.ious in 
vuiious diseases. A decoction of tlio bark is given in 
clcpliautiusis, and was formcily inneli used in the WVst 
Indies as a substitnti* for albumen to claiify cane-juice in 
(he manufacture of sneur. IJoxImrgh ti’stiul the strcngtl 
of the fibre jircparcd from flu* young .‘.hoots, .and fouiul 
Dial it rcijuired a.s much as 100 lbs. to break it when dry, 
ami 140 lbs. when wcl. Tho leavi‘s, and even tlio fruit, 
afford good fodder for <‘alllc. As tho trees grow rajiidly 
ami look w(‘]l, they are mueli pl.mtcd for the purpose of 
funning avcmie.s. 

GUD'GEON {(lohJo Jlui'lutUh') is a small fish emn- 
inon in numy of the rivers and running streams of this 
country, and also in ino.st other parts of l‘'nro])e. It is 
geneinlly about Ti or (5 inelie.s in limgtli. The ii]q»er jiarts 
of iLi- licjul and body ar<* of an olive-brown colour sjiotted 
with black, and tlie under parts are white. Th«‘ dorsal fin 
ami the tail are brownish, and spotted with a decjier colour, 
'riie gudg<*on is finiiid in shoals most abuinlanfly in sticanis 
willi gravelly bottoms. It bites very freely, especiullv at 
the small red worm. This fi.sli, though small, is much 
esteemed for the table. 

The gudgeon belongs to the family Gv pi Inula* mid genus 
(lobio, which hitter dlllcrs elnelly fiom Die genus Ihubus 
(tho barbels) in baviiig in* strong bony ray at the com- 
inC'UceniciU of cither the doiMil or iinal fins, l.ihc the 
barbels, tlio pid«*coiis liave bolli the dors.il and anal fins 
sliort, and arc f«rni.**hiHl w Ith mh.-iII boibrU about the mouth. 
There are two io>vs of plniiyngi’iil teeth, wliich arc lutokeih 
De.sidc the common gudgeon only one oilier sjuxics hs 
known, HoHo peenliar to Austria. 
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GUS'BRXS, tlif. immo given by tbo MobnuiinednnB to 
tlic surviving sMlboveutB of tlio old Bcrsinn religion winch 
was formulated by ZorouHter. When Ibu all-conqucring 
nd\iuicc of tk-o Arabs (%aused tbo downfall of tho Sassainaii ! 
dynasty Ibe majority of tho reismus snbinlttod to their i 
new rulers and accepted tlio religion of Islam, but a few I 
who clung to tlunr <ild faith fled to the nioinitaius of Kbov- ' 
assan, or to the island of Honnuz. A few at tor various ' 
iriigratioiis found a boiuc in liitlia, when* they became 
known as Parsces; but the majority, wlm n*niained in Kbor- I 
assan, were for centuries eubjected to constant oppression 1 
fi*oiu the Moliuininedans. They are now chiefly confined j 
to the cities of Yezd and Kiriiiuu and s(»me twenty vilLiges i 
in tliclr neighbourhood, tlieir numbers being estimated at i 
7000 or WOOD. A few may be found at Baku, in the iieigli- , 
bourbood of llie naplitlia sjtnngs, and a few also in some of 
tlje larger cities of J’ersia; but for the most )iart tliey are I 
])luiiged in extreme poverty and ignorance, aiul aio regarded J 
with dislike by their neighbours. Tlnw be.ar a good char- j 
actor, Jiuw<*\er, for honesty, elnistity, and t‘iidurane<>, aud 
they seem tr» be a peareable ami law- abiding pcoj)]**. 

GUEL'DEB (or GUELDRES) ROSE is n native of ' 
the Briti.sb Isles, Europe, and teniperati* AsIju Jt Is a small i 
tree, from (I to 12 feet high, with smooth three to five b»brd 
leaves. TJic flowers arc small and white, arianged in largo 
cymes ; the outer flowers in each eyiru' h.'ivc neillicr blainen.s I 
nor pistil, but are iimdi enlarged. In the cultivated variely 
nil the flowers ni'e cliaiiged in this way, ami the flattened | 
<!yinc becomes a globular braiieb of white blossoms, wln iicc i 
it.s common name of snowball tree,'’ 'I’lie Guelder Ko.se J 
( Viburnum Opuhis") belongs to the same genus as the ■ 
AVayfaring Tree ( r<7>7/rMWffi l^untana)^ and the same unler, J 
Cai*K 1KOI.IACKJ£, as the elder and lioneysiicklc*. 'I'lio 
fruits are juiey and red, aud although they ])os&e.ss jiurga- 
livi- and narcotic properties, they are eaten in f'*orway and 
Sweden, after being fermented with honey and flour. Spirit 
i.-) also distilled from them. 'I'bc wo(»d is made into various ' 
small us<*ful articles in the north of Europe, i 

GUEL'DERLAND or GEL'RERLAND, a province 
of the kingdom of Holland, lying between hi" dri' and 
;S2' N. lal., 57' and 47' E. Ion., is bounded N. by 
the Zuider Zee and Overy&sel, W. by iJtrvdit aud Soutli 
HollaUiJ, S. by North Brabant, and K. by the Prussian . 
Kbein-Proviuz. Its area is l*.Kt2 square miles, ami tho I 
fiopulalion 470,000. The surface is in general level, hut 
not so flat or low its tho adjoining inaritinio provinces, and 
the climate is healthy; the soil is good ami tlic pasture 
luxuriant; but there is a considtTablo quantity of heath 
and barren laud, some of which is pJanlcd with firs, pines, 
and oak. Guelderland is watered by the Kbine, flic Waal, 
tbo Yshcl, the Maas, and the Leek, besides wldcli rivers 
there are htwcral canals. It is crossed by the Amslerdaiu 
mid Amheim Railway, Wiieat, rye, buckwlieat, potatoes, 
hups, and tobacco aro the principal crojis. Orebards are 
very' numerous, and tho province is allogetber the finest In 
Holland. Portions of it bear Hie name of the “ Dutch 
Paradise,’* being studded with country seats, jiarks, and 
gardens. Some few manufactures arc curried on; among 
these fiaper-Diftking and tanning are the principal The 
capital of the province is Afimikim. 

GUELFS and GKIBELLZNES» the names of two 
great political parties which divid(‘d Italy and Gerinany 
during the middle ages. 'Plio words originally wore tbo 
WMi -cries of the partisans of tlic Emperor Conrad of Fran¬ 
conia, of tho lioheiistaufieii family, w'hnse brother aud 
chief soldier, Frederick, was born at Waiblingon, and of 
Ileiiry the Lion, duke of Bavaria, a rival candidate for the 
empire, of the family of Welf (1138), “Welf against 
Waiblingcn” meant tbo opposition against the government; 
and as the popes out of jealousy assisted the malcontents 
against the emperors, the party cry came to mean also pope 
against emperor. The names passed into Italy, and iu tho 


Italionizod form of Guclfs mid Ghibelliue.s during tire 
reign of Frederick II. divided Italy into tw'o camps. When 
the emperors lost their hold upon Italy, the names of Guclf 
and GliibelHue were used to distinguish tho municipal 
facllonfl, tbo (liiilicllines being for tho most part animated 
by a spirit of arislocrncy, tbo Guelfs professing to be fav¬ 
ourers of a i»o]>u]ar form of government. By the close of 
tile fifteenth century the iiaiiios had become a mere tradi¬ 
tional shadow, and were at length extinguished with tlie 
iiidepeiideiicc of tho Italian republics. 

GUE'NON, the name of a group of monkeys belonging 
to the African cimtiiiLMit ami its islands, aud forming the 
genus Cercopitliccus of the dog-shaped apes, Tho leading 
characters of this genus are—muzzle moderately pronu- 
iieut; the facial angle foity-five to fifty degrees; head 
rouml; superciliary ridge moderate; molais crowned with 
acute tubercles; last molar of the lower jaw', except in one 
subgcmis, witii only four luhercIcK; cheek pouches usually 
ainjdc; laryngeal sac variable; enllo.silics moderate; genor^ 
contour liglit, but vigorous; limb.H muscular tail long; 
fur iiiudcrate; iiuir in geiier.-il nniiulatud. 

The guenons jne .arboreal In flieir iiabits; tliey frequent 
wiki forests, and assoelute in largo troops, being all gre- 
g.irious in tlieir habits. 'I’lu-ir actions are full of energy; 
vi'StlesMie.'-h, }>etiilanee, ami inquisilivene.ss inai'k tliciz 
di.sposition. During infam*)' they are gentle, but become 
irusoiide and malieious witii age. 'i'liough their form is 
light, it i.s miiseiil.ar and vigorou.s, and the limb.s aro w'cll 
|uoporfioiietl; hence the guenons dilTer very Diulenally 
from the monkeys t»f tbo genus Skmnoi'ITIikcus, having 
neither tlie meagn* contour of boily, the long slender limbs, 
imr tbo (h*pr<‘ssed face of the latter. The ehest is deep, 
tb(‘ loins narrow ; the tail is long, and acts, though not so 
decidedly as in Senmopitliecus, as u rudder and balancer 
in their motions, which are eliai'acterized by abruptness, 
energy, and liecisiiin. They express tlieir displeasure by 
grinning and eliutlering, and though seldom venturing to 
iiiuke a deeideil attack, yet, congregated iu largo num¬ 
bers in their native woods, they harass intruders with 
mis.sil<-s, and are not to be repelled without difficulty. 
Their diet is almost exclusively frugivorous, and they often 
eoininit gre.at liav<»c in fii-lds (d grain adjacent to tbo wooded 
parts of the country; and that not only by what they devour 
on the spot, but also by what tliey carry away in tbeis 



check pouches, wbicli extend beyond the angle of the lower 
jaw, and which, when opportunity serves, llioy cram with 
food to bo eah'i) at leisure. 

'J'lin genus Coreojiitbeeus includes those monkeys of tho 
Old World wliich arc most commonly brought to Europe, 
and also tliosc whicli have most frequently produced young 
ones in our menageries. Tlie female, nuder theso circum¬ 
stances, carries the young one in her arms until it has 
acquired strengtli enough to cling firmly to her hair, when, 
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having all her hands at liberty, nlie is able to spring and 
climb about with as much activity as if she had no burden. 
The male is sometimes, if not always, an exceedingly bad 
father, quorrelUng with the female and lll-trcaling the 
young one. 

The guenons aro numerous, and rrH<»lv« themselves 
into several small groups or sets, according to the mutual 
alliances of the species. The Mangabey forms a good sub- 
genus. It is charactcrl7ed by the jiresence of u fifth 
tubercle on the last molar of the lower jaw, by the ningui- 
tudo of the upper middle incisors, and by tlic hair being 
destitute of ammlution. Tiiib group is often made a sepa¬ 
rate genus under the title Ceirucebus. As an exain{)le of 
the genus Cercopilhecus we may select the ilona Monkey 
{C*fTcopitJkccU9 mona') of Western Africa. Tbo specific 
cbarnctcrs of this elegant guenon are ns follows:—Head of 
a yellowish-olive colour; a black frontal Klripe alxive the 
eyebrows is suruiouiited by anutber of a whitish tint; i)ack 
c.hestnut brown; haunches ami limbs i*\tcrnally dusky 
black; tail black, with a white s]>ot on each side of its 
origin on the hip; under pnits and inside of lito linil)S 
wliitc; whiskers very full, of a ycllowksb tint, slightly 
waslicil with black. Two fdlier guenons to which special 
interest attaches are noticed elscwlicre: tiio Uiana Monk-KV 
{^CetcopUhecua diana) and the Talaim^ix it beats 

talapoiiii'). 

GUERCX'NO (properly Giornnni Francesco Jiar- 
liieri, Gucrcino being merely a iii<‘kuain(! uicaniu> 
squinler,” duo tti a pcrson.ii ]i(Tulianty) uas burn in tlic 
\ear l.'>00, at Cento, a village near llologna, belonging to 
the province of I’errma. lie gave v«'r)' caily ]>roof of bis 
talents by patiiling a figure of the Virgin on the fionl of 
bis father’s house when lie was only ten years of ngc. lie 
Kindled under Ids countrymen Cii*m ‘ and llencdetto 
(iennaii. in his lirst style he followed tin* manner of 
Caravaggio, llit* second style, which is the bcht and most 
esteemed, was foimcd on the results i>f bis obscn'atiuii, tiiu 
httuly of the Roman, Venetian, and liologncse schools, by 
his connection with tlm most eminent si-holars of the Car- ; 
racci, and the personal friendsbi]) of Ctanuaggio. lie 
ostublishcd an academy at Cento in Hilti, to which i 
numerous disciples resorted, (.iuercino, wliilc not one of , 
tlic greatest paintei’S, lias yet \cry line (qualities; Lis euloui- I 
ing Is brilliant, and his chiuio.seuu> bus a fine deptlu Ilis | 
later works, wherein the inlluencc of Guido is apparent, 
<»iten excel in expression. The “ Aiifrels weeping over the ! 
dead Christ, *’ in our own Naliouul Gallery, is one of the 
must esteemed works of the artist. He died at Uologna ' 
iu ItiGd, in the seventy-sixtli year of his age. His woiks 
ani at Borne, Parma, Piacenza, Modena, and Reggio, and 
in most of the imiseuins and cabinels (»f Euro])e. 

GVEK'ICKS, OTTO VON. a Geiman philosopher, 
was horn at Magdeburg, in I’rus^iau Snxony, in lh()2. 
He is ccicbratcd us the inventor of the air-pump und the 
electrical machine. He also discovered electrical rijiulsion, 
and fir.'it observed the electric sjinrk, and made successful 
researches in astronomy, dhseovuiiug the periodicity of the 
rettim of ctunets. He was nt one time an alderman of 
Magdeburg, and subsequently mayor of that city. His 
last years were spent in retiruincut at Hamburg, wlicre ho 
died in 1(18(1. 

GtJSRRXIi'LAS (from Spanish gnevra. wmr), a body of 
men wIjo figl>t iu a desultory manner, and inoro ospeeially 
applied to those Spanish yutrrilleros who took up arms 
nguiust the Erench during their Invasion of tiie Peninsula, 
lienee the general operations of that war were distinguished 
by the activity and determination of the Spanish guernllns, 
who, without discipline, but acting in concert, assembled 
iu hands at a brief noliec, and cniph»y<-d themselves iu 
intercepting detiiuhnicnts and convoys as they passed 
through the mountains. General Mina, who had 80U0 of 
these men under bis cummuud, was one of the principal 


chiefs, and many extraordinary feats are related as having 
been performed by liim. This t«Tm was also applied during 
tluj Civil War in the United Slates to armed compaincs of 
men when not embodied iu the regular ormv, * 

GUKRN'SKY is one of the Lslands of the English 
Channel belonging to England, is situated botwi'cn 40*^ 24' 
nml 41)^ iuy H. lat., and 2“ 32' and 41' W. Ion. Tho 
: foim of the island npproxim.'itos to that of a right-angled 
triangle: the sides face tho south, east, and north-west, 
amt are respectively about 6J, (J, and 0 miles long, Tbo 
Ciiast is soim-wliat diDicult t»f apj»roju-li, from tbo number 
<»f (lie rocks and the rapidity ot the curn-nts around it. 
The tides ri^- to the height of 32 feet. The northern part 
<>f tlie island is a level tract, and the coast for the most 
part lies low; the sontbern part is more elevated, but tho 
high ground is inlersecteJ by narrow valleys and deep 
glens, and llie ctsist is lofty and nbnipt. Springs and 
rivulets aie plentiful. 'I'lie island is almost entirely of 
gnuiilic ftirniation; the rocks arc chiefly gneiss, granite, 
and sienito. The total area of tlus island is H»,U00 acres, 
und the pojailation in 1881 was 32,<>r>!). 

'I'be soil is ferlih*, but imder tlie law wliieh gives to 
each sou an equal share in Ids father's properly, tho 
improvement of tlie land has been chocked iu ]Kirls 
)»v feubdivisitfn. A man wlio farms 20 or 30 acres is 
ueeonuted a large fanner; the holdings enmmonly vary from 
/> to 12 acres, and subdivision Ls prcjgrcbsively going on. 
(kiwR are bred in large numbers, and are mueli valued for 
tlie (|uan(i(y and richness of their milk. I.a:gc num¬ 
bers of pigs are kiqit, and poidlry lu^e extixisivcly refu'ed— 
eg'rs foimiiig a considerable item in the exports fioin the 
island. 'I'lie eliief crops arc fruit, vegetables (especially 
j)otaf<ies), wb«-at and barley, and nppb'S f<jr eiiicr. The 
climate is moist bnl heallliy, and so mild that oranges, 
melons, tigs, myrtles, nml tlm Guernsey lily tluurish 
luxuriantly. In the north are many tracts of heath; and 
as wood is not plentiful, fences are commonly made of 
M<me or turf. In some parts, however, there is tolerable 
abuiulancc of wood, and gentlemen’s scats arc generally 
shaded by trees. 'I’be sliores arc abumhuitly supplied with 
tisb, and most of the small Xaimcrs divide their timo 
hclvveeii agii(-ullure and fishing. 

'J'Ih! mamifu(‘turus aieof no importance, being only such 
ns are required for local wants. Granite, from Sampson 
Harbour, employs most of the shipping. The stone is 
much valued for its liardncss and durability, and, prior to 
the intrnilu(*tioii of wood and asphalt, was much used in 
paving tlic stren-ts of I.ondon. Tlic principal articles modo 
ill the island arc Roa]», eandles, cordage, vinegar, and cider. 
Ship and boat luiihling are carried on, and there are 
several briek-fields and cm.-imental pottery works. There 
are also three or four breweries aud nmiiufaetories of 
i imitation We&l Indian eordials. Guerusev is often used 
as un entrepot for strong wines by tbo Loudon houses, 
llveud ami meat are nomlually almut the same as iu Eng¬ 
land, but the diflerence ill weight reduces the price; tho 
pound weight is the old Dutch pound, containing IjJ ounces 
mure than the Jilnglisli. Iu addition to this prices arc less 
1 tlian tluy appe.ar, since Ercnch gold niicl silver being tlie 
curnniL-y, Iweiity-foiir francs make n pound, whereas a 
sovereign is woith Ivventy-tive; thus XI DO woi tb in Guem- 
Bcy equals XIG4 3j». 4f/. in English cum-ney. Land is 
measured by perches and viryves. A perch is 21 feet 
squ.'ire; 40 perches 1 \ergee; 2.J vergees =? 1 English 
acre. , 

The only town iu Oueru.scv i.H St. iMei’s Port, sitiiated 
on the slij]>c of a liill about the middli' of the eastern coast. 
What is termed IJautcvillo (the upper town), on the 
slopu of th« hill, to the south-west <if tlu* old town, is the 
most modern and tiest built quarter. The appearance of 
St. lVt( r’s Port, on appronebing it by sea, is imposing. 
As the liouscs rise one above the otiicr, little or nothing is 
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lost to tlio oyc. The stm'ts, however, are narrow, steep, 
and iTouked; und in the old town the bouses, though siib- 
stantial, are dusky-looking and old. The government 
houBO is a vubstantiiil huilding. Nc:ir to it is Elizabeth 
College, a lutndsomo and extciisive building, of mixed 
nrchitcctuTo and nionablic uppeaninee, surrounded with 
spaeious ornamental grounds. Si. Peter’s Church, u cuurt- 
Ijouw, prison, hospital, three in:irk<>ts, a public library, 
theatre, assembly room, a ineeliauios’ instil utlou, .savings 
bank, two jolnt-Ktnck banks, arc among the eluef institutions 
and imildings of the town. St. Peter’s (.hurch i.s a fine 
building of the fourteenth eentury, and there arc seveml 
dissenting chapels. A liandsome meinoriul statue of the 
Prince Consort was erected near the harbour in 18C3. 
It is a fac-similc of the statue at South Kensington Horti¬ 
cultural Gardens. In 1878 an obelisk, 78 f«'et in lieight, 
was erected to Admiral T.ord de SaiunoiTz, a native of 
Guernsey, The town lias regular steam eommuiiicallon 
with Southampton, Weymoulh, and Ixuidon. The harbour 
of St. Peler’s lins been wonderfully improved in recent 
years, and two breakwaters protect it. On the extremity 
of the southern biealiwater them arc a lower and light¬ 
house—the light shown being visible at a distance of 
9 miles. Tlie harbour is di’feiided by (’astle Cornet and 
Fort George, a regular fiirtilhyition on the heights, which 
stands about lialf a mile south of the tow'ii. It lias barracks 
for 6000 men. The town is tlie residence of milil.iry and 
civil governors, both ajijioinled by tlie crown. Tiic popu¬ 
lation is 17,000. 

Sfc. Sampson’s i.3 about 2 miles from St. P<‘ter’s, and is 
cbiefly noticeable as the place from wliieli the granite i.s 
exported. It has incrcaj-ed and ]»eon improved in recent 
years. The harbour has also been improved, a breakwater 
carried out, and some new quays constructed. The quan¬ 
tity of granite exported is about 100,000 Ions annually, 
population, 8000, 

Gucrascy has a politinul consfitutioii of its own. I'lie 
island is under a lieutenant-governor, who represents llie 
sovereign in tlio Assembly of the States, a parliamcntm-y 
body composed of tho bailiff (who is llie speaker) and 
twelve jurats or judges of the royal court, eight lectors 
and two constables of each parisli, and lifleen deputies 
from the wliolo island. These ha\e tlio jmwer of making 
laws and imposing taxes. The latter am very moderate, 
and produce an annual revenue of about X10,0t)0. 

Tho chief court of justice in the island is the rriyal 
court, which consists of tho bmlitl' and twelve jiinits, the 
former appointed by tho crown, the latter by the islanders. 
There is an appeal in certain eas(>s to the qu(‘('n in cuuiieil. 
Norman customs and ancient ’precedents form llte h:isis 
of tho civil jurisprudence, which is a complex mixluro of 
Noiiuan and English law. Tlio ]>ower of the royal court 
is very c.xtensivn and undefined; it has jiirLsdiidion over 
all the Channel Islands, exwjit .IiTsey. Pure French is 
U.sod in judicial and other public proceedings. 

Tho ibiand constitutes a deanery in the diocese of ^Vin- 
chester. The incumbents recAnve only the Rinall tithes, 
.and the livings arc jioor. The glebe-houses arc kept in 
repair at the expense of tlicir respoi livo parishes. The 
churches are all of great antiquity. Melhodists und other 
dissenters arc nunuTous. Attempts have lieeu mado to 
induce tho Britisli government to constitute tlic Channel 
Lshiiids info a separate dioe<iso, but w’itbout sueecss. Tim 
crown derives an annual revenue of uixmt £<>600, the bulk 
of whieb is spent In the island in salariisq 

Guernsey contains a considerublu number of wealthy 
inhuhitunts, and there, is n greater d«'grec of lefiiuinent 
than in Jersey; but .also a greater spiiiL of e.xelusiveiiess, 
which law i-xcited tlio ijoliee, and in soint! <‘ases the riili- 
oule, of visitors. 'I'lio best f'-ciely is in dress, mauiier, 
and laugUMge on a bael nitii sooiety of tlie same iniik in 
England. The couiilrv p'-ople may be divided into three 


classes: (1) the substantial landowners and fanners, (2) tlio 
small proprietors, and (8) tho cottagers. Tho natives of 
tho lower order speak the old Norman-Frcnch. Tho » 
knowledge of English is very general among tlio upper and 
middle classes. The principal place of education is Eliza¬ 
beth College, at St, Peter’s l*ort. In each of tho parishi’s 
tlicro is a school with a small endowment, and there ai'o 
several other seliuols and benevolent institutions. 

In the sixth centuryChristianity was intmduced into the 
Norman isles by Sampson, archbishop of St David’s, and 
by St. Magloiro or Maglorius. The religion of the island 
pmvious to this period was Bruidisin, and Hevcrnl rrnmlei-hs 
and other suppo.sed relics of that system remain in ^ho 
northern portion. 

Tiie Cliannel Islands wore included in the duchy of 
Normandy, and am the only relies of that duchy which 
remain tt) the English crown. Guernsey was unsueoess- 
fnlly attacked by Iho Freiicli in the ndgiis of Edward I, 
.and Edw.ard VI. In tho civil war of Charles I, it sided 
with tlui king’s party. IVot(*stantism was introduced into 
tlic island in tin* reigns of Henry VTII. and Edward VI., 
and in.’nb* considerable progress. I’lie islanders have ever 
since been remarkable for tlicir adherence to tho failh of 
the Jleformation, but have alwiU.s hhown a leaning rather 
to tho Presbyterian than to tho Episcopal discipline. 

l/vnn is within miles of Guernsey; it measures about 
1mile by half u mile. It is loftiest in its southern part, 
where the coast is hounded hv I'liffs; tlie northern part has 
a low bhorc, with saiiils extending some dislouco beyond 
high-water mark. It is rieli In corals, sponges, und eoral- 
liiios. 'i’lio bliores afford abmidaneii of seaweed for manure. 
Tho island is composed of gimiss and granite, which last 
was quarried in large quantities for the Thame.s Embank¬ 
ment. It has one little, harbour. Ilerni attracts cun- 
eliologlsts by a beach extending from a half to thn'c- 
fourtlis of a mile, cunqiosed of small peidect shells and 
fragnieiits of larger ones, without tho lea.st intermixture 
of saml or pebbles. 

Some Inmdi'i'ds of acres of land arc under indifferent 
cultivation. 'I'lui produce of the island is mostly corn, 
potatoes, and a few sheep; wild rabbits arc abundant. 

Jctliou lies south by west of Herm, distant half u inihi 
from it, and miles from Guernsey; it is less tlian half 
a mile long and about a fourth of a mile broad. It is coii- 
sldurably eb’vated in proportion to its extent, and tho sides 
aie precipilons, except at one spot. Jt is chiefly eompo&'ed 
of gneibs, which was lai-gidy usi*d in constructing Uie bar - 
hour of refuge at Alderney. N’ery little land is under cul¬ 
tivation, the island being ]>rineipally a rabbit warren. 

GUESCLIN. BERTRAND DU, tlio eolebinted 
Constable of France, was born of an ancient family near 
Kiuines, about 1816. He was a born soldier, un adept 
from his youth at the exercises of tho tilt-yard, but almost 
luijielessly dull at bis boots. In the fearful war with 
England Du Guesclin first came to the front. After King 
,Iohn of France had been taken jirisonerto England by tho 
Ulaek j’riuec, Du Giieserui was the heart und soul of what 
defence tlu'i’e was. Tlie grateful Oh.arles V. when ho came 
to the throne en*ated liiin Count of Longuevillo. HU great 
successes made him lh<* only Ki eiieh gtMici al feared by the 
English, eonsequently wlieu he fell into tlicir hands at the 
hatlJe of Anray in 18fM they si t his ransom at the exorbi¬ 
tant rate of 100,000 livres. Charles begged and borrow'ed 
tlie iiioiicy, however, and freed his hem-factor. 

Du Giiese.lin now ]>a>se(l into Spain to take part in tho 
war against Pedro flic Crm-I, king of Castile, whom ho 
eventually defeated and slew in buttle in IJlfitl, and during 
tills war be was taken piisoner by tlio P»inek Prince, who 
tn*aleil liiin with gieat resjicvl, and biiUHuU aided to mu- 
soni him. Thu in-w King of C.aslik? heaped dignities upon 
Du Gue^elln, wlio iiowu\er returned to h'raucc as soon as 
Castile was settled, was ercateil Cmistaldn of Franco, and 
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nt once took the lead of the desperate rally against tlio 
I’hiyilish which began in 1370. HU great opponent the 
lllack Prince bad died, and no one now conld stand against 
the skill and patriotism of Du Gucscliii. lie cleared 
district aftor district in the most 6]>lcndid mauiicr. He 
died, seized by a sudden illness, while besieging a castle in 
l^anguedoo, 1880. The grief of the French Idng at Ids loss 
and his respect for his memory knew no hounds. ITo was 
buried among the kings of France, in the (luthcdrol of 
St. Denis, in quite royal state. 

GUBUX (beggars) was the scornful epUhet flung at 
8U0 Protestant deputies who, under the leadership of 
Ocants Brcdcrodo and Nassau, petitioned Margaret, dnehess 
of Parma, in 1606, to abolish the Inquisition. Philip It. 
of Spain had made this priueess, his sister, governor of the 
Netherlands, and her good sense and good t<*niprr had gone 
n great way towards keeping them in submission. In tliis 
>rar, however, he establiKlied the Inquisition, partly in his 
bigoted religious zeal, partly knowing that it would cause 
disturbances, under cover of wliich he could >vitbdraw the 
hated liberty of the Flemish towns. Margaret was powj*r- 
less to grant tho petition, and indeed wjis very soon super¬ 
seded in the govenimcnt by tlic ferocious Alv;u Meanwhile 
the Protestants adopted the nickname given them, uiid a 
]>owcrful confraternity of One.ux was jjuickly formed, the 
staff, wooden howl, and wallet, and even the ragged gown 
of the professional mciidicant, l)eing donned !>y themselves 
and their servants. Tlu*ir badge was tw() hands clasped 
through tho mouth of a double wallet, with the purposely 
uiiGuibhed motto J^orlcr la bcsacc jnxqties d , . . 

(“ Carry ^the wallet until . . Tho Gueux tlms 

forming a rallying-point, it was not. long la*forc the revolt 
broke out which ended in tlie downrull of the Spanish rule 
ill tin* Netlierlunds. 

GUIA'NA. GUYA'NA, or GUAYA'NA. the nortli- 
oastcru portion of South America, extending frtnn the 
banks of the river Orinoco soutiiward to those, of the ri>cr 
Amazon. It is bounded on tiie west by tlic (luaiida or 
Uio Negro, tlie natural canal of Cassiquiare, and tin* middle 
course of the Orinoco. Its surface covers an urea t»f more 
tiian 0d0,0(}() square miles, but more than ffvc-si.Ntli.s of it 
nro included within the, lamndaricB of the Empire of Brazil 
and the lie)>ubUc of Venezuela, under which articles these 
port ions are noticed. We limit the present gmieval de.scrip- 
tion to those parts which comprehend the Urilisli, Dulidi, 
'ind French settlements, niui which cover a siirfaa? of .about 
130,000 square miles. Tho boundaries between these 
seUlomentH and tho other tw(» portions are only vagiu'ly 
detciiniiied; hut for the must ])ait the dlslricls draiiicd by 
tho rivers which fall immediati'Iy into tho Alljintnj Ocean 
belong to the. European nations, while those which arc 
(trained by tho slreuiim \vhi<‘li fall into the Amazon and 
Orinoco arc aj)purtcnanccs of Brazil and Venezuela res])ccl- 
ivoly. French Guiana is more particularly noticed under 
Oayicnnk, and I)ut<‘h Guiana mider SuuinA.m. 

Surface^ Jlirerif^ ifr.—'J'lic Bhores of this eounlry are 
skirted by a mud bank, c.xlendiug alumt 7 or 8 miles out 
to sea, ri'iideriiig the approach from the sea exeei'dingly 
monotonous and difflenit. Low land extends from the coast 
for from *10 to 70 miles inland, and Is mostly on a level 
with the si'll at high w’ater. Thib land can with difliculty l )0 
protected from tbu scu, but when drained and culliialcd it 
yields rich crops. In fact, such are the depth and fertility 
of the Roll that the same land has been iiroduetive. annu¬ 
ally through more than Jiatf a e(*iilury w'itliout manure, 
without rotation of ero]), and without a pause. 

The civilized and cultivated portion of the colony, how- 
evor, lies along only a eomjiaralivuly narrow strip of sea- 
coast. JU'hiud this are swiimps, tlu'ii wMiuded j isiug-grtmiul, 
and ffnalty, mountains and savamuihs streteliiiig sonlli- 
wards. all l}ing in a statu (if nalinc—the haunts of wihl 
animals and various Indian tribes. Tills portion is known 


as tho “ Interior,” and with the exception of a few pcttle- 
incnts on the banks of the low(;r Ih'rbiee, Demerara, and 
Essequibo rivers, it remains in niueh the same state in 
wliich it was in tho time of Sir Walter llalcigfi. 

The largest river is the Essequibo, which traverses nearly 
the middle of British Guiana. At a point 23U miles from 
its month tho river is .still some hundred yards wide, and 
forms a great eataraet, called King William’s Cataract. It 
is, however, only navigable for large vessels up to its first 
falls—a distance of <>0 miles from the sea. In the wide 
estuary of the Essequibo there ore numerous iblaiids, some 
of which are extensive. Among them are Hog Island, 
Wokenaam, Legusui, and Tiger Island. 

East of the Essequibo and parallel to it runs the 
Demerara, wliose soiireus lie a little south of 6° N. lat. 
At 6'’ 25' N. lat. it forms a great cataract, and below it 
becomes navigable for small craft. This river runs more 
than 200 miles, and as it ufTords an easy nican.s of trans¬ 
port for goods there are many settlements on its banks. 

Further east runs the Bcrbicc, whos«3 source is situated 
about H° 40' N. lat. It has many rapids and cataracts, 
but is navigable for 106 miles. 

The (lourantin Hiver forms the boundary between the 
Dutch and British possessions. At 200 miles from its 
moutli it is still S»0() vards wide. Like most of the other 
rivers of Gui.'iiu it has many rapids and cataracls, and its 
course is very toitnons. Near its mouth is an island, 
Parrot Ibhuid, 7 miles long. Sevcnly miles from the sea 
the tide rises 30 inches. 

T'he. riviT Suriimin. wlilcli travci‘ses the mitldlc of tho 
Dutch territories, rises somewhere about 4" N. lat. It 
enters tlie low plain at about 4*^ 40' N. lat., and so far it 
Is n.avigable for river barges. Towards its mouth it in- 
erens^s to a mile in width, and north of rarnmaribo it is 
blill wider. Ves.s(‘]s of consIdiTublu size cuu enter It and 
sail up (o that town. 

Tluj Maroiiy, wliich divides the Dutch and French 
colonies, h.os many rapids and cataracts south of Armin.a, 
in 4"^ 45' N. bit., to wliich the tide ascends. From this 
place to its moulU it is not less than mile wide, hut 
full of islands. Large river vessels can ascend to Annina. 

The smaller streams are tlie I'omeroon, the Monica, the 
Wai-ini, between the Orinoco and tins E.ssequibo; the 
Mahaica, the Maliaieony, and tho Albany, between tho 
Demerara and the Beibiec; and tin* Oanji*, which joins 
the latter immcdi.atcly before it falls into the s<'a. All 
these streams are eoiiLiiitially bringing down quanlUiixs of 
detritus, .and tlic cou.st.-liiie is conMSjUontly undergoing 
cuiibiderable eh.'inges. In one place the drainage of the 
estates Is blocked U]> by drift-mud, and in uiiolber iiu'cssaiit 
cxeition is required to repel tlie eiicruachmcnls of the sen. 

Climate and Guiana has two rainy and 

two dry Beasoim. 'J’he long rainy season sets in about 
tlie middle' of April, and lusts till August. Tho long dry 
bca'^ou eouliimes from August to November. February 
and March eonstilulo tho bhort dry sea.'*on, but they are 
not quite so free from showers us the long dry season. 
The lieat i.s not so gri'at a.s might he supposed, considering 
till* jiosilion of the euiiiitry near tho equator and tin* lowncs.s 
of the C(ia.st: the trade winds and the laud and sea breezes 
tend to cool the air. The tlicrniomcter, even in .summer, 
seldom rises above })0“, and it does not often desci'iid 
below 7.5“. Though Europe.ins are salijcct to .some discubcs 
on (heir arrival, it is now well known that the climate of 
Guiana is more heallliv than that of most jdaces in tho 
Wcbt Indies. Thundcistonus hun'ieaue.s, and emthquaki.s 
are rare. 

Few countries on the .surface of lln* gl.iln* e.an be com- 
paivil «ill» (luijiua t««r Inxuiiaiu'^* »'i vi-gilalion, whie-h 
shows it.Mlf espeuall} in the great mmiber of indigenous 
I plantH and the laiL-'e foiesl trees wliicli cover perhaps not 
i Ic'^s than oii '-lmlf ol its surfaei*. Timber, ruriiituve-woud, 



GUIANA, BRITISH, 


4C0 


GUICCURDINL 


ami (lyc'wood arc afTordc-il in alnimlunco. Indian coni, 
rice, wheat, cacuo, vanilla, tobacco, cinnamon, inandioca, 
vama, sweet potatoes, arrow-root, bananas, jjinc-applcs, 
eocoa-iints, su^'ar, collcc, ginjjcr, pepjxT, cloves, nutmegs, 
and cotton—all are grown in Guiaini. The principal atten¬ 
tion of the landed proprietors is now conccntrulcd in the 
growth of sugar and tho tnnnufacture of ruin; but the j 
limber trade has of late years assumed a very great dcgiTC 1 
of importance. ' 

The domestic animals are the same as in Knglnnd. 
Black cattle grow to a greater si/.e tlmu in Ihin'pc, hut . 
their tlcsh is not so tender nor of so line a flavour. Tlio ' 
wool of tlic sheep is ctniviTtcrl intii luur. Among the 
ferocious Jininials arc the jaguar and congnar. Ollier : 
animals oi’c llic armadillo, agouti, ant-bear, slotli, mfinkeys, j 
lizards, iguana, alligators, bats, and .snakes. The birds aiul ' 
insects arc very iiumerous. | 

Jnhabilitniit .—Guiana is inhtihilcd by J'hiu»peans. Afri- ' 
cans, and native Americans. I'he I'hnojieans are mostly 
descendants of Butch setlli-rs, but some arc descendants of 
Knglishincn and Frenchmen. The Africans were bvouglil . 
over to cultivate tluj »‘onntry as slav<*s, am! are inneh more 
numerous than tlie whiles. In liritish Guiana tlu-rc are ! 
six tribes of natives, wlio nrn inueli more eiiilized than 
tlic aboiiguml tribes who inliabiL the adjacent countiies. , 
Some of them work for the Fuglish settlers. 

IIUtoTi /.—Guiana was discovered liefoie tlie end of tbo 
fifteenth century by "N'incent Finzon. Tlic Dutcli formed ' 
the liist settlement about IfiSU on the Deineraia River, | 
and attenvards at other places. Tlic 1‘ingllsh seltbai in I 
Ib.'H ill the iK'igliboiiihoud of the Beiblee and Surinam; ' 
hut In IGbT flic Knglish Rcttlemenls wove given up to tlie 
Dutch. The Fiemh occupied Gaveiine in IGoJl. J>ming 
tlio last wav with France tlie Kiiglish oeeiijiicd the Dutch 
settlements; and by tlic treaty of Fails, IbM. they restored 
only those between the Coieiilyii ami the Maioiiy to llin 
Dutch, retaining poRsessIon of the roniainder. ! 

GUIA'INA, BRITISH, ext ends from east to west aliout 
2(M) miles. It includes the settbaneiits of l)enicrara, ! 
Fssequibo, and lk*rbi<*e. It is bounded on fiie east by , 
Dutcii Guiana, from which it is divitb'd by tho liver 
Cojcntyn, oil the South In Biazil, on tlie w»’st by \'ene- 
zucla, and on the north and noith-cast iiv tlie Atlantic 
Ocean. Tin's temtory was first jiaili.dly settled by llio ; 
Dutch West India Comjuiny in IhtfO. It was from timo 
to time held by Ilollaml, France, and JCnglaml. It was \ 
restored to tlie i)utch In 1802, but in tlie ft>llowiiig year 
letakcn by Gicat Britain, to wlinm it was finally ceded in \ 
IH14. It is impossible to specify the exact area of the 
colony, us its preelso boundaries are undetermined lu'tween | 
Venezuela and Brazil res]M*etiv<'ly. but it has been coin- ' 
jiulcd to be 7fi,000 square miles. The pcqtulalioii In l8.sl ' 
was an increase of 68,006 in ten years. 1 

Fublio. allai* in British Guiana are administered by a * 
g()Vcmor invcsied with large jiowers, responsihlo to the '■ 
queen iu council, and aidi'd by a jiceiiliarly-constiluted 
coloulal assembly, based to u great extent on tlio system 
under which affairs were foiinerly administered by tbo 
Dutch. The tlii-ee counties of Beibice, Dcmerara, and ' 
Kssequibo form a diocese of tlio Anglican Clnireli. The • 
colony is altogether dividi-d into seicnteen pniislics, of ! 
whicli seven belong exclusively to tfie (’liurch of Scotland ' 
and eight to that of England; wliile Iho two in which the ’ 
towns aie situated have a niinistiT of eacli church appointed 
to tlicni. The ministers of both churches, as well as those 
of tla* Roman Catholic and Wesleyan, are supported by the 
state, but independent missionaries thiongliout the colonics 
arc maintained by their own congregations. | 

The staple products of British Guiana were in fiirmcr 
years sugar, rum, molasses, cotton, and cofTec, but the cul¬ 
tivation of the two last-named arliclt'S lias for many years 
past been almost entirely abandoned. The soil of some 


parts of Iho colony is, however, Btill capable of prodiudng 
coflec of rare excellenco. The Berhice River *cofle« wjw 
once much prized; but these two indastries have now 
given place to the cultivation of the augar-cano, which nt 
present is tho chief industry of tho colony, and furnishes 
nearly P2 per lu-iit. in value of its exports. 

The question of labour—the greatest of questions in tho 
West Indian colonics—has been settled more or less satis¬ 
factorily in British Guiana by tho instrumciitulity of a 
vigorous immigration system. Tins has not only supplied 
nniiibcrR, but vaiiety; and the consequence is that, with 
one nntionality to set off against another, not only is there 
a potcnlinl incentive to all to work, but there comes'to 
exist a considerable natural guarantee against riot and 
labour troubles <jf all sorts. Since slavery was abolished 
immigration has brought into tlio colony tho following 
ijumbiTN and kinds of labouring people:—East Indians, 
West Indians, .*18,000; Fortugnese, 80,000 j 
Africans, I -IdKlo; Chinese, 18,(>00. With all these advan¬ 
tages—of tillage, of labour, and of invested capital—tho 
jdauters have tluia been eiialdcd to produce sugar on a 
system secure against any competition elsewhere, 

'Mie forests of Britlsli Gui.imt alxinnd in woods of rare 
beauty and Aalue. Some of lb<* liard woods arc, fiom tbeir 
ji'iiiarlnbln durability, ]>eeuliarly suitable for house and 
shipbuilding purposes, while tdbers .arc equally ])rizcd for 
llii‘manufacture of articles of houseliold fiirnituro. The 
climate is Itot but ml nnlicaltby. The mean temperature 
throughout tlie year is about 82‘ Falir. The heat is greatly 
tempiaed by the <M)oliiig bicezcs from tho sea, which jire- 
Miil during the gicatcr jtortion of the yc.ar. The hunt is 
felt more iu August and ember than nt other tlnum, 
owing to the ji.iitia) cessation of these breezes. George¬ 
town is tlie capit.al of British Ouinua. It is situated 
in lat. (i*’ dh' 21" K., and Imi. 6K° I F llO" W., and iios- 
sesM.s a population of upwards of 40,000. Tlio revenue 
and «‘X]ienditiirr of the ciilony are each about Xd60,0UO per 
;iununi. The avcnige value of the imiiorts is X2,000,000, 
and »)f till* exports X2.6OO,000 per annum. 

GUICCIARDI'NI. FRANCESCO, acelobratcditali.an 
.statesman and liistovinn, was born at Florence,fith March, 
1482. lie came of a noble and distinguished family, and 
at an early ngc evjiiecd nn extraordinary aptitude for classi- 
eal learning. Having adopted the prof essbm of an aUvoeale, 
he was at the.Tge of tweiity-tlircc appointed to a professor¬ 
ship of Roman Jaw at Florence. Jn 1612 lie was sent as 
an amhassador to h«-riliiinnd of S]>ain, whose interest ho 
secuied on behalf of thi> Florentines, and in 1.616 ho was 
chosen to confei with J*opc J.ou X. at his entrance in1t> 
Florence. His {ibilily was at once recognized by that 
pontiir, wiiu sei'ured liis 8eivi<a*H and appointed him to 
I lie governoishij) of Modena, Reggio, and I^amin. He was 
eonlinned in his lionours by Adrian VJ., und Clement VII. 
ill 1623 a]ipu!nted him vieuroy of Romagna, and in 162(> 
lieutenant-general of the p.»pal tioops, Jn 1.631 he was 
adv.'iiiccd to iJic govcrnorsiiip of Bologna. On tho acces¬ 
sion of T’nul 111. Guinciuidiia retired to Florence, whore ho 
placed his services at the disjiosal of Alexander <W Medici, 
and tissibted tins dissolnto tyrant in his opposition to tho 
rejiuhlican terideticlcs of that state. On the assnsBination 
of Alex.aTider in 1537 he l•Npou8ed the cause of Cosmo I., 
who mainly through his iulluence became ruler of Florence, 
but w'ho immediately aftervv.ards di.seardcd him. Gnlcciar- 
dinl retired fi<iin court tti his villa at Arcctri, where he 
devoted himself to the writing of Iiistury, a tusk fur which 
liis provioii-s experience luid cndow'cd him with peculiar 
qualifications. He died 22nd ^I:iy. 1640, aged fifty-eight. 
He has been accused of want of jiutriotisin, ambition, 
avarice, cruelly, and an utter iiulilleicuce to any principle 
beyond tliat «»f self-interest, and these charges, tliongh 
made in tho first iustuiu'e bv his rnemicH, have in modern 
times received full cunfinnatiou from the publication of hi» 
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own wrilin'Ts. His grcatost work, and tliat upon which his 
fanienininlj'rc8ts,i8a “ History of Italy from 140'J to 1532,” 

^ which has been not unjustly described as the preutesfc 
liistoricaL work that had appeared shico the be^inniun; of 
the iiiodmi ora. Its style is proverbially h{‘a\ 7 ’,cuinljjous, 
and prolix to an. extreme decree, hut tiu* work Rives a true 
and complcle exposition of the tangled political oveut.'^ of 
the period which it covers. In 15(11 llic iirst sixteen 
books of the history were published, .and three years later 
four additional books were published. A line edition, in 
four vols. ‘Ito, was published at KrihonrR, 1775-76, aiul 
another, edited by llosini, in ten V(»l.s, ftvo at 1‘isain I81‘.l. 
Ill 1857- 58 thcro appeared at Florence a fiullicr edition of 
tlnf^vorks of Guicciardini in ten \olu 2 in‘s, juiblislieii from 
tbo manuscripts prcscn'ccl by tiie fninily, and edited by | 
Guiseppo Caiiestrini. The eliief items »f tliis last edition ; 
nre a Idstury of Florence from 1378 to a treatise on 

the Roveriiment of Florence, and a series of short essays 
and aphorisms hearing f»n political subji'cts. 

GUl'DO* the ffiinous painter, nh(«.se name was Guido 
Deni, was born at FmloRim in l.‘i75, and ilied in 1612. 
Alter Dotnenichino, he must be reckoned the most famous 
piijdl of the celebrated Oarrae< i, to ivlunn Italy wa^ imh-btr*tl 
for a splendid afterglow follow iuR the glories of tlie b’enais- 
saiiee. Guido hud an ex<pxisile feclhiR fur beauty of form, 
and sometimes hi. colouring is chariniiiRlv subtle, loit Ids 
<Apression is often over foreed, lli> well-known ‘‘ Free 
Homo” (.Icsus wearing the Crown of Tli(»rns\ in the Na¬ 
tional Gallery, is a noble example of the master, but the 
■otlect is ])iilpal)ly stiained, and tin* pn-at value «*f the pie- 
lure bo fur lessened. His tiuest woik is the perfect fieseo 
at the UospiRliosi Palace at Ivonn*, when* it jieeorates the 
ceiliiiR. It is the daw'ii alieRoiieally slmwn, Ajxdlo sur¬ 
rounded by the hours, led on in his suu-eli.‘ni<it towards 
the MwalceuiuR world by Aurora, Roddess of d.iwn. It is 
dillieult to inineinc more lender Rinee of form and ci»Iour 
than ]K.Tvade this unique work. Guido w’as a Rn-at spend¬ 
thrift and gambler, and inueh of his works bear the niaiks 
of hun*y and carelessness. A fatal facility enahh’d Idm to 
H'aru easily what he spent as recklessly. Uut. the “ Mjir- 
dalcn”in the Coloniia Palace, and the “ Ileatriee Cciiei ” 
iu the ‘narborini Palaecat Pome arc among the best-known 
und best-loved pictures in the world. 

GUI'DO D’ARSZ'ZO {Ouulo Arcthw) wn<; hum at 
Areiszo, in Tliscnny, towards the end of tlie tentli cent ury. 
When yotiDR he entered a Ihaiedictinc monastery, and afler- 
words became a monk of the order. Tiiero he is said to 
have first conceived a new iiietliod of wiiling nm.slc, and of 
instructing in the urt; and having well digebted his plan, 
Iio there also earned it into cU'ect ut a sciiool opened by 
him for the purpose. He wrote a “ Alicrologus,” or brief 
dibcourse on music, in whicii mo.st of bis inventions are 
•described, as well ns Ins method of instrnciion. 'I'o Guido 
we are said to bo indebted ftn* the invention of the stave— 
the linos and spares in um.sic—f<»r the rehamialion of 
the scale, ns also of tho mode of notation, and for the art 
•of sohiiisation. 

This is, liowcvcr, one of the many Cfises in Ijlstory of the 
tendency of a great name to form u resting-iilacc for tradi¬ 
tions which, in fact, should have little or nolhiug to do 
with it. As far as eau now bo known Guido, so far from 
being in advance of his aR<>, was rather con.^ervativc in a 
theoretical sense. Ono thing i.s certainly his own, and it 
is of great practical merit. Guido hit upon the happy idea 
of teaching ono single tiino or some few tnnes so firmly as 
A beginning, that in this way sebohirs might have a fixed 
point to reckon from in decijihering notes from the stave. 
Ilo had found iu use a stave of two lines (a scarlet line.,/*, 
and a yellow line, c^)} he still kept these, generally using 
green instead of yellow for c', however, and added to them 
two other lines, ono between tlio two first (a), and om* 
below them lie used tho signs called ncunu's u])<in 


these lines and in tho spaces, as is shown iu the following 
copy of part of an authcutic fragment 



Guido’s notation by on n four-line stare; the thicker 

linos arc coloured in tlie original, the top one green (the c' 
line), tiiu lower one scarlet (the / line). Guido's two new 
Imeh are marked d a by him rcsjiectively. 

Tills system, so ea.sy to u.i, was incnalihly dilRcult th(*n, 
and Gui<lo\s iilca of teaching a central tune was hailed with 
enthusiasm. He gives ono specimen of a tune, evidently 
his favourite fur the jinrpose, and certainly wonderfully 
(•ho.‘^?en. It is of such importance that it may ho printed 
in full; the wouls being an nneient hymn to St.John, 
pkAding for fn edom from luarseiicss for the singers, both 
words :uul music being far older than Guido. In fact, tlie 
favouiitc iiatme of the well-known tunc made it tho more 
useful to him. It is :is follows, in modern notation;— 






L t ixui 


I Jlc 




Ml 


r.b 


' Q r? 

. eLf __ 

. tn - 


to fl . 1 




• I uiii 1 t'a - um - li tu • 0 - ] 


1 »jI - iu - ti I Xa - bl - 1 




o 




O- 




:D 


S.UIO • t« Ju - luei - lut. 

A little familiarity will soon conquer the strange feeling of 
timeli'ssness which bangs about this tune, like all the rest 
of old Gregorian music so called, and tho reader then per¬ 
ceives that the tune rihes by one n(»tc of tho scale to <‘rtch 
lino of llu* words, i't, rc, vd^ fa^ hi are the syllables 
of the suce^•.ssi^e lines, uiul if vt he C, then the wliole 
seiles would be G I) F F G A. So wonderful was tho 
assislanec llius gained, the fi’’^! medlievul eoncepiion of a 
Seale, that these sGlahles have remained iu force till theso 
days; and they still seriefur us, with the addition of $i 
for (he hcveulli of the scale in the scale cluiseu), and 
with tlie suhstitutlou in Italy and Fitgland of J)o for the 
less lueiiidinns Vt btill used by France. Also the Guldoiiiau 
M'ale, being llius u<-eidentully of six notes, that number 
Itceame crystallised, tliough neither tin* sy.stcm of hexn- 
chord scales nor sofudsalhn (or sol-faing), which thus 
p-<'W up from Giiulo's system, were ever planned by him, 
n.s Used to be alleged. 

Fiiialh, after Guido's time, when Ilia gnuius for practical 
leaching no hjiiger aidial men, these thinp4 hccamo almost 
insuperably dillieult, and the “Hand of Guido "was dis¬ 
covered to be of great .'issisluiieii iu thiTading the intricacies 
of tlic hexaehords, l»ut as Guido never knew of the latter, 
it is elc.ar tin* invention of tiie former cannot he due to him. 
'I’lie “ Hand of Guido ” is often thought to be a inode of 
using the teacher's left hand as ii’prc.scnting the five lines 
of tho htavc, which can readily be taught in this way, using 
the ligiit hand as a pointer; hut firstly, Guido's stave was 
of four line.H only, aiul secondly, wrf know exactly how tho 
hand was really used. Guido's whole conception of mnsio 
ranged only from 0 t»» </' or the iiineteentii or twentieth 
notes of male, voices, 'J'Im* fingi'r tips and joints give Just 
niuetecn, and a twentieth if required must bo crowded in 
somewhere (usually ilouhliug the tip of the middle finger), 
so that eaidi point can stand for a note. An ingenious 
modi* of passing from one point ou the hand to the otlier, 
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in a wiiulin" curve, sorted tluiUi out into divisions of six, 
answcnii^; lu Uks scales or IIexachoiids of six notes. 

Besides tJie mdatioii by ?*ew?/ies, (itiiilo still used the nota¬ 
tion by lowers of tlio older Romans, but iiulicntinp; the 
upward or <lownvvard How of tlie. mehjdy by cunnectiii^ 
lines ill .a ratlicr ingenious way, as under 


[If 





Qiii tul • 11 m |)oo — oa « in, &a 

Fnii^inent of Guido's letter-notalion, willi trnuBlation. 

Guido was prior of the monastery of romposa, near Ra¬ 
venna, when lie liecanu' famous as a music teacher. His 
skill in teaebin*; readin;; and part sln;;in^ in sneecshimis 
of fourths and bftlis, and a freer system of harmony whicli 
lie called diaphonHy was so p’cut that I’opc Jolm XI\. 
(102'l-33) invited liim to l?omc. To his p-eat ustonish- 
incnt llic pope was able to understand music'writin;; in 
one lesson. Ife k(*pt Guido in Rome until his failing beallii 
caused it to be necessary to send him back to Ronijmsa, 
where he lived till his deal b in 1030. 11c is helicvcd to 

have been born in and in 1R83 the iiine-biuidrcdtb 
nnniversmy of Ids birth was ‘grandly celebrated at Arc//f* 
by the unveilinj; of a statue, and an important musical 
festival. A staluo of lliis #p-cat Floieiitiiu} lias Ion:' 
de»!orftt4Hl tlie famou.s avenue of pu-at nn'ii in the ]><»•!ieo 
of thn Ullizi at Florence. 

GUILDFORD, a munlc’ipnl and, till 1885, a parlia¬ 
mentary borough,the capital of Surrey, 3 L miles from l^nidori 
by the Soutli-westcrn Railway, uiid 22 miles fniui Reipitc 
by the Sonlli-eastcrn line. It lies (ju eitlier side of the 
IVey, which here breaks (hrougJi the p'oat rjiiip* of the 
cliulk downs. Jt is a pleabUlit, ch-anly, old faslnoned town, 
consisting principally of one street, which descends the 
steep slope of the eastern bank of the river, and abounds 
in quaint gabled houses. There is room for grout improve- 
meut as vegai'ds sanitary matters, and the supply of water 
is insuflicicnt, although amendmentK have recently been 
made in both respects, and the appearance of the towm 
generally has been much Improved. Guildford is first 
mtmtioned by name in the will of King Alfred. Here Alfred 
tbo Saxon Atheling and his Normnn followers were mas¬ 
sacred on his return from Konnandy in the interest of 
his Iwolhcr, Edward the Confessor. The oustle, situated 
on A eonsidernble ik<;cciit, was a Nonnan stronghold. In 
122G it was captured by Ixiuis of France. Its square 
keep, built about 1150, is in admirable presen'ation. The 
walls are 10 feet Ibiek and 70 Idgh, Veiy laige caverns 
in the chalk are known to exist some distance from the 
castle, and are believed to extend underneath the kt'cp. 
They probably communicate wifh a crypt in the chalk be¬ 
neath the Angel Hotel, now' used .as a wiiu* cellar. In tbo 
High Street stands Archbishop Abbot's Hospital, founded 
in 1610, a building of red brick with stone dressings round 
a quadrangular court. The archhisliop was a native of 
Guildford. Opposito the hospital is tlie Ghurcli of the 
Holy Trinity, with nn embattled tower !I0 feet high. St. 
Mary’s Clmrch, in Quarry Street, is full of interest. It is 
partly built of chalk, but with an intcnni.\ture of flint and 
rubble, and consists of a nave, chnnccl, two side aisles, 
terminating in cluipcls and circular apses, with a central 
low embattled tower. The oldest ]>ortions of Hie church 
are Korman, but most of the building is Iharly Kiiglisli. 
On the west bank of the Wey stands St. Nicholas Church. 


It was built in 1830, bnt demolished, and a new one ci‘crf<>d 
on the site in 1876. The summit of St. Catherine's Hill, 
famous for its henutiful and extensive prospects, is ciowiud. 
by the ruins of an Early Decorated chnpcl, consecrated iu 
1317. There arc chapels belonging to Baptists, pR'sby- 
terinns, <j)uakers, and (hitholics. The grammar-school, in 
the High street, was founded in 1550. The buildings are 
ancient, and quadrangular iu plan. Here were educated 
r.arklinrst, bishop of Xonvich; William and llonry Cotton, 
bishops of Salisbury and Exeter; Arebbishop Abbot; and 
Abi>ot, bisboi> of Salisbury. Tlie gnildlmll was erected in 
16H3; ilie in!w county hall, w'Ihto tlie Assizes an; held, in 
1862. There arc paper, powder, and corn mills; brewerii‘s, 
brickfields, coach-works, and iron-foundries. TJio in.*nii- 
facture of clofli was formerly carried <m very^ extensively 
licr<». From the time of Edward 1. to the passing of this 
Reform Bill of 1867 tlu? borough returned two mcmbeis to 
tho House of Cnmmoiis, but the Reform and Redistribution 
Acts of 1881-85 deprived it of its only remaining membei. 
The pupulalion of the parliamentary borough in 1881 was 
11,35.3, 'j'he municipal borough is governed by a mayor, 
fonrulderineu,and twelvecouncilJors. J*otlyseasionsnrcheJd 
here, and tin* suimimrassi/es licreand at Croydon olteruatelY. 

GUILDHALL^ tlic building in Loudon answering tho 
purjiosc of a town-hall. In it nearly nl) public business 
coimected with tbo difTerent ofHce.s of tlm corporation is 
traiisaeled. The Imlldmg was commenced in 1411, and 
iidjlitions were made at difierent times HU Hie gi-eat fire of 
London in 1666, w'licn the ris)f was entirely destroyed. 
Tliu InteruiT was renuvaled by Sir OliristiipUor ^Yren, and 
again in the last century by Danec, who added the present 
front. During the last few years gieat irnpi*oveinont8 have 
lieen inmle, csjiecialJy with respect to light and ventilation. 
Jn 1863-66 tiu* oltl roof was replaced by a very handsome 
<<ne in oak, of a hue (iotliie design, and the iiiH'rior of the 
hniiding thoroughly cleansed and re-emhellishcd—the en¬ 
tile cost amounting to upwards of £HO,000. 

Tlic building is situnted at the end of King Street, 
('lii'Jipsuic. Till* laigti hall is 153 feet in leugtji, 40 in 
hreadtii. and 60 in fieight, and Is capable of containing 
from 5000 to 6000 pi-rsous. In it are placed the giant 
statues of Gog and lilagog, and it is celebrated for tlm 
inniMiilieence of tlie civic cntcrlainments Jield there. 

Then* are also numerous other important halls or clmtn- 
bers attached to tho central building, such os the common 
council duiniber, the court of aldermen, the chamberlain’s 
]iarloui'; und several police and otlicr courts arc hold there. 
There are also nn interesHug museum, a reading-room, and 
A magnifieent free library nttnelied to tho Guildhall, tho 
buildingH for which were erected iu 1871-72, and presented 
by the ct»rporation to tiic city. 

TliC Guildliall is the place where the citizens have for 
many centuries la'eii accnstomc'd to assemhlc, not only to 
truiiKuct municip.il business, but iihso freely to dibcuss 
pnlilic grievances, to consider und suggest remedies for 
great social evils, and to promote the general interests of 
luimanity. Within its walls events of deep public interest 
ami importance have lalo’ii place. 

GUILDS or GILDS (Anglo-Saxon, fjild or ye/cf, a set 
payment), societies or associations formed for mutual aid! 
and protection, or for social or religious ])iirpo.scH, in many 
of the towns of Europe dining the middle ages. Hlirnlar 
assuciationH arc knuuu to have existed among the Romans 
from a very c.arly period in their history, and also among 
the Greeks in the second and third renturlcs B.C.; but 
though many attempts have been made to trace a con¬ 
tinuity, (be best authorities regard tliu Enropeau guilds as 
being of independent origin. 

Ill England gullda (^frlfhrjildit) were in existence at the 
end of tlic ninth century, and tho rules of many of these 
Saxon asBociations arc still in existence. They seem to 
have been formed partly for religious purposes and partly 
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for matual support and protection. The mombrrs w'cro 
admitted by oatli, and wore required t(» pay a hxed contri- 
, Imthm to the general fund, Tliey were accustomed tn 
meet at regular intervals for a common feast, mid were 
entitled to relief in sickucss, to protection against rolduTy 
•nnd violence, and on the death of a lirotlier Ibe guild 
tlefraycd the cost of Ins burial and paid for masses for the 
repose of his soul. These associations were t(*nned frUh 
or jitAioe jyiWs, and the statules liave Im'cii preserved of a 
powerful society of this kind wliicli existed in London at 
the time of Alhelstaii. 

Another form of guild, which dales at least from the 
tiuio of tlio Conquest, and probably existed long before 
tlaft event, was the ceajiinnnHe tjiltlc or tjmld-mcrvhanl^ 
an .'issociation formed for tlio protection and regulation of 
trade. As many of the citizens of a town were neces¬ 
sarily engJiged in trade, the need of inulnal sii])port nsilu- 
rally led sue-li persons to nnit(‘ for their common int<‘ri'.st; 
and inasmuch as they also tilled most of tlio municipal 
oHiccs, they sought to pass smdi laws .as would sustain 
their interests against outsiders and foreigners, llcfure 
.anyone could become a burgess of a town, or a trailer in 
it, it w'.as ni*cc8s.iTy that he should become a member of 
the guild, and should ])iomise to obey its regulations; and 
as the tow’ns olitainial their ehaiters and privileges, the 
guilds also gained .*itvongtii .and intlnenec. Nome of the.se 
guihls-merclmnt received r4>yal .sanction to their claims, 
and vindieuted sueeessfully Ihidr eoinnierei.il piivileges 
against tiio oppreHsions of the nobility; Imt as their wealth 
and power ineieased they heemne narrow and tyrannical, 
and tended to exclude tlic handieraftsnn n. 'I’liis led l(i 
tlio formation of a new class of asMJciations, tin* r.roft- 
fjuUth^ for tho proteclioii of the workmen tJieiuselve.s in 
e.-icli particular craft. T)ie.sc gocielics provided r.ieh for 
the maintenance of the ciisIuiih of its own ciaft, laid down 
stringent regiilaliuns as to the qualit\ of the woilc done 
nod the rate of wages, strove to proteet the workmen from 
undue enmpetition, and punished disohcilient memhers by 
fmo or e.xpnlsion from tlic brotJierhood. In some gi'cat 
cities tho oraft-gnilils wen? finst in the ficirl, /ind no neces- | 
sity was then felt for a united body sucli as that of the 
guilds-merchnnt, and this seems to have been the case wdth 
the city of London. fSce l.ivEiiy Comtanies of Lox- 
DON ] In other ])laccs the two lorins of associ.ition 
existed side by side, but ultimately the growing iinjiorlanee 
and power of the craft-guild caused the decay of tho olhei. 

In addition to those associations there were also formed 
diiriiig the middle ages a large iiumher of guilds for soei:il 
and religious purposes. 'I’lieir ohjeids included mutual 
devotion, the exercise of eharity towards all tho poorer 
members, and even to pcrsoiiH otitside tlic gnihl, and the 
regular obscn'ancc of certain n-llgioiis serviee.s. Such 
societies drew their members from all classes, and some¬ 
times included kings and princes among their brotheihond. 
Tlicy Bccm to have been of a very useful and beneficent 
character upon tho whole, but at tht> lime of the Reforma¬ 
tion most of them were Kujiprcssrd, and in England, where 
they had nequired consideraldo w<‘alth, llieir projicrty W'us 
seized by tho crown and tho nobility, 

Tho English guilds, according to I’rofessor Stubbs, 
assisted to promote and sustain the politieal influence of 
tho tow'riH, and liclpcd to rcslraiu the power of the king 
and his criurtiers; but, on the other hand, they engrossed, 
for the aggrandizement of their menihers, many of the com¬ 
mon rights of the people. One of the most important of 
the trade-guild custoins or hy-laws wJiich prcviiiled in 
many of the English <horouglts, to the elFcct that no person 
ahould kcei) a shop for merchandise, or should exercise n 
particular trade, nnless he was free of the borough or of 
on© of the guilds, was only legally abolished by the Mniii- 
cipal Corporation lleforiu Act (5 &. 0 Will. IV. c. 70, 
a. 14), passed in IBllb. 


See also Urentano “ On the Ili.story and Development 
of Gilds,” included in “English Gilds,” by Toulmiii 
Smith (1870); Coole’s interesting pamphlet containing 
bome “ordimiucos of secular guilds” (London,»lM7J); and 
the “(’onstitniional Jli.dory of Euglaiul,” by Erofessor 
Stubbs (187h-7h'). 

GUIL'IdEMOTfUria) Is a irtmus of Bca-birds which 
belongs to the Aniv family (Alcidiej. 

'J'Ih' generic eharaetevs arc as foDnws:—Bill of modenilo 
Icngtli. straight, btroiig, and compn>M*tl ; upper muiuliblo 
slightly arelusl towards tlie tip; aiighj the lower man¬ 
dible gradually ascending; commissure nearly straight; 
nostrii.s h.asal, lateral, concave, hiiigitndinully cleft, and 
half covered liy a feathered membrane advancing from tho 
forelic.ad and sides of the faee; wings sliorl, namiw, and 
aeulc; tail of twelve m' fourteen featliers, very short; logs * 
hitn.atiMl .'ll the back ]»art of the uhdomeu; tlic tihiaj coii- 
ce.aled witliiii (lie inlegumeiiL'*; tarsi short, compressed; 
feet of tlireii toes, all dirceted forw.ai’ds and entirely 
wehhiHl; outer ainl middle toes of equal length, the inner 
QUO shorter. 

The guillemots seem .sjM'i.i.illy framed for existence 
III tho Arctic and even I’olur regions, and arc compar¬ 
atively seldom found in the wanner latitudes. In tho 
north they bwnrni on all the roeks and islets of tin* chilling 
seas. In Die short hut hiighl summer that gilds homo 
of tlieir iioilhern haunts tliey make lia.stc to dcjifosU llieir 
eggs, somctimc.s only one, on tlie haic ruck, without \N’asthig 
tin: ]iveeitais days in maldiig u nest. On the naked ledge 
j that overhangs the sea the young guillemot is luatched, 
and, as soon as it Is able to hear the shock, Is conducted 
or rather tumbles from its hard nursery into the bosom of 
liie ueeaii, nlicre a jileiitiful han'cst is spread for il. Hero 
tlio guillemots arc indeed in their clement. IMying their 
wavAAith wings and feet beneath the waves, and even 
I beneath tlic ice, they make prey of the small ii.sh and 
crustaceans which form tlicir ]irincipal food. Tlicir native 
rocks or the ico-eaverns slielter them from the storm, and 
it is only when tlie winter is more than u.*iually severe that 
some of these bpecies are diiien for a tcmjiorary resort to 



Foolish Guillemot frfi’i). 

more temperate climates. Tlieii Ilight is sharp and rapid, 
though of no lung duration, and giuierully diieeted just 
above the surface of tho B(‘a. Tlicir eggs, which nie 
reckoned palatable, notwithstanding their fishy diet, liavo 
u thick sliell, wliieh has a dull appearance. All aic subjeid 
to a double moult, and tho sii.iimcr dre.s.s ditfers in many 
ri’spccts from tliat of tho wiiitf. 

Two species only arc truly British, the Ftiolish Guille¬ 
mot (Ifria iroiff.) and the Black Guillemot (Ifria pri/Ile). 
By way of example wo may describe the foolish guillemot 
as a typo of tlio genus. 
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The winter pliimn^c of bollj Rexes when ndult is fts fol¬ 
lows :—The Buinmil of tbo head, space between Uk* eye 
and tbo bill, lun^itndlnal band behind the eyes, and all the 
npper parts are of a velvety blacls, NliRlitly inclining; to 
ash; nil the lower parts niul the extremity "/ the seeoiul- 
arios are pure white ; wliite is alhO found between the bujid 
behind th<i eyes and the back of the nape, and mlvances 
towards tin? occiput, where it forms on oaeii side mi ojien 
nnple. The ashy blaekish colour <*f the lateral part of the 
neck seems to form tow'urds tlu^ breast a kind tif itollur, 
fecldy indi<*atn»l by bi’ifrht ash. Tlie bill is ashy black; the 
inside of the mouth is li\hl follow, the iris brown, the feet 
and toes yellowisluhrown; tlic posterior jiart of the tarsus 
and membranes arc black. 

The summer ]ilnma;'e diflers in having; the head, rc'^Iini 
of the eyes, throat, ami all the njjjjer part of the neck of 
n velvety brown, and the inside ol the mouth brij^htyellow. 
Tlic male is about iK iiKhes in len^lh, the female a little 
smaller. 

The yoijM" of the year arc yirincipally distinguished from 
tho old biids in tlieir winter planinf;c by tlie comparative 
shortness of the hill, which is nsliv and vellowisli at tloj 
base; the black of tlie n]>per parts is clouded with .ash- 
colonr, tho strip<‘ or longitudinal band Is not ilistiiud, and 
mingles by means of asliy spots with (he white of the sides 
of the occiput. Asiiy brown ]iredtnninates on the lower 
parts of thu neck, and the w'hitc of the lower ))iirts is not 
so pure; the tarsi and toes are of a IK id yidlowish hue. 

I'hcse birds arc common in the Arctic seas of both 
liomispheres. In the Ihitish IsliUicls tluy an* iuniienju.? 

oilier lucalilii's) la the (>rkne\s, on the Ihiss 
Ihick, tho Fani or Fern Isles, the clill^ (d Scarhoroii^li, 
the Needles and the elills of the Isle of ^Vil;ht, the (lootlcM* 
Itoeks, not far from >St. Ives in ('urnwall, and the Ish* of 
J'riesthohnc, conti^^uons to the island of Anglesey, &e. 

Tho appellation of ./Vw/fs//p^uillcmol lais been p\eii to 
this ppeeies fr<im its often sufleiin^; itself to he taken by 
the hand or killed on the spot, especially in the breeding 
R<>a8on, lather than quit the cliil’ it has chosi'ii for its 
abode. The sen is tlie favourite lesort of these birds wben 
they leave their clitVs, and there tln-y seek their food, con¬ 
sisting principally of small fish, small mniino crustaceans, 
.‘ind small bivalves; they dne with the pealest facility. 
They are with dilhculty roused to flij;ht. Early in April 
nnd May, or at tlio end of iilareli, they beoin to .asseiiible 
on their favourite dills in Ihitain, and lay their sinj»le nn- 
prolected on the flat ban! leil^e of r<iek. This ej:" is 
penorally of a pale preen, blotched and stained witli Idack 
and dark brown. Sometimes (he epp is white, with or 
without a few spots, 'i'hc vuri<*ty in tin* colour of IlKJepps 
is very preat. The fianale mIs upon the epp in an npriplit 
position. If the egp is taken asvay n second one is laid, 
blit this biid seems never to lay mure than two. It is a 
remarkaldc sipht to sec these birds, where they abound, 
Bitting upon their epps on their nn-ky shelves, i>ftcn in line, 
and so close that they nearly touch eaeli other. As soon 
as tho young arc capable of iniprulinp, which is in August, 
or by tlic end of that month, they are said to disappear 
from our shores. 

GUILXOCHE, one of tlie Greek ornaments for arehi- 
teefural mouldings, consisting of bands rej)res<*ntinp vilibnns 
which iutcrwcavu in simple curve.s rio.sely following eacli 
otlier. 

GX7ILXOTINE, an instrument for tho infliction of 
capital puiiishment, proposed to the National Assembly 
of Franco by .Toseph ignaco Gnillotin, r physidan, a native 
of Suinte.s, and a member of the Assembly. It was adopted 
by a decree of 20th March, 1702. It consists of a sharp, 
lieavy knife with an oblique edge, moving betwesen iij>nglit 
supports or guidcR. The knife is suspended by a catch. 
Tlie victim is bound to a plank, which is then tilted up and 
pushed forward till his neck rests on a block directly 


under the knife, the executioner releases the catcli, and 
the knife falls by its own weight. Death is apparently 
instantaneous. When tlio executioner struck Charlotte 
Corday’s severed head brutally upon the ebook tho face was 
seen to flush, iiowever; and several otlier curious circum¬ 
stances of tho kind aro known, calling apparently forborne 
general ex)>]anation not }et discovered. 

This instrument, or one very similar to it, under other 
names, had (‘xi.stcd as a means of puhlie execution long 
before in Germany, Iluhumia, Italy, Scotland, and England. 
In Gorman this instrument was called dei* J^Umke der 
Dif.h. (the ]dnnk of wood), and in older language Falheil 
(the falling hatchet). In Italy it was known by tho nam<* 
of Afdunnia. The unhappy Coimidin was executed by it 
by the brutal Cliavles of Anjou [see Anjoit, C<*unts AN1> 
Di'mcs t»K] in 12CW. Evelyn Memoirs,”i. p. 17(t) 
states that lie saw a similar instrument at Najdes. Fenne- 
euik (*‘ Deserijition of Twceddalc," pp. 10, 17) speaks of 
the Urgent Mtirton of Scotland being executed by the 
Ma'ukn at tlie eioss of Falinhurgh, as *^art and part” in 
the murder of Darnley, “which fatal instrument, at least 
tlie jiattern llierec)f, llie cruel regent had brought from 
ahriind to heiiead the haiid of Fcnnecuik of that Ilk.” 
In Jhipland, what lias licen since called the guillutine was 
used only at Halifax, in Vorkshiro, as far buck as tlie time 
of Eduard ill. It was in lObU tliut the lost malefactors 
thi'n* suflercd by it. Dr. Joseph Ignaco Guillotin, w'lio 

fioin motives of bumanitv revivi-d the use of this inslrn- 

• 

mnit in France, is supposed by many to liaM' perished by 
bis own iu\ention. I>ut this is nut eorreeb, for be died a 
naluial dealli, 2(ith May, lf<l 1, at the ape of seventy-six. 
'J ill* guillotine is still used in France f<a* tho execution of 
sueli eriminals as arc condemned to death witliout extenu¬ 
ating eiremn stances. 

GUILTY is the fonn of verdict adopted in Great Brilain 
w'hun till! jury deeides that the crime charged against tlic 
prisoner has been ]»roved. if they consider the crime is 
not provi'd the verdict is Ntd and in England thoHO 

are the only two verdicts that can be given. The effect of 
the \cidi(‘t of Guilty is to eondeimi lliu prisoner, and If 
after K(‘iitcnco lias been passed, tbo verdict is proved to 
iiave bi'cn given in error, it is not broken, but a free 
pardon is given to the iierson condemned, Tlie result of 
the vi'idict i»f Not Guilty is the acquittal of the prisoner, 
and it is a maxim of English law that after a lawful 
verdict there can be no new trial in a criminal cose, and 
tlmt the jirisoiier eannot be ]>nt ugaiii in peril for tho same 
ofleiiec. In Seotl.ind the jury may return a third verdict, 
A’o< where they cunsid*;' there is a strong ground 

of biispieion, though not oriongli evidence legally to convict 
tJie ])ri.suncr. Its ellcct is to leave a stigma on the cbaructor 
of tlie person eliarpeil. 

GUINEA, an extensive country on tho west coast 
of Africa, betwe-on 16° 41' S. and 10° 20' N. hit., nnd 
10° E. and 14° W. Ion. The eoosts aic in general low 
and nidn'althy, hnt very fertile. The principal rivers are, 
the Niger or Quorrn, tho Volta, tlie Coaiizu, the Congo 
or Zaire, and tlic Assinic. Tlie south nnd west coasts are 
watered by nnmerons small streams. The country is 
divided into North and South Guinea. The chief products 
are indigo, gold-dust, pepper, cotton, and iho RUgar-cane. 
In the forests the elephant, tlio Don, the rhinoceros, and 
numerous serpents are found. Fotieliism is the jirevailing 
BU])erstilion. On tho south-west coast is the republic of 
Liberia. Tlie mountainK in South Guinea contain small 
quantities of copper ami iron. The country was discovered 
by the Porluguesc in 1187, nnd they iiavo always retained 
nominal XK).sHesKion of the southern districts. The counti'ies 
along tho sca-coast arc known to European sailors under 
six names—Sierra Leone, Grain Coast, Ivory Coast, Gold 
Const, Slavii Const, and Benin. Referring for other details 
to Ashantkk, Gold Coast, Dajiomky, Liukbia, and 
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SiEitRA Lkonk, wo boro treat of Grain Coast, Ivory 
Coast, Slave Coast, and Benin. 

The 6'rm’n Coant extends from the Sierra 1 . 4*000 penin- 
fiula (7" N. lut.) to Cape PnlmnH (4° 30' N. Int.), a ilislttnce 
•of Bcwnewhnt less than 800 miles. The is rocky, 

and tho interior is a successiun of nienntniii ri<l^es and 
Talleys; the mountains ai^ mostly wooded, and the vall4*ys 
•wide and fertile, producing ricli croim of rice. Cattle, 
slicep, pigs, goats, poultry, rice, pepper, camwood, and 
5v«ry are plentiful. Tlie S]>eciob of palm, EloU (Juineeni'iify 
Ss very abundant, and furnishes tlie palm-oil of commerce, 
•extracted from the seed or nnt. Tliiiu8an<la of tons of oil 
•acfl annually sent to the ports of London, I.iverpool, and 
Bristol, for the manufactun* of composite candles. The 
imtivcH of tho neighbourhood, called Kvoomen, are an 
industrious race, very expert seamen, and well kn<iwn to 
traders from tho Gambia to tho 4Mjnutor. Tlaj wliolo 
<'ountry is di\idod into three Iving4loTns, namely Cape 
Mount, with the t4»wu.s of Ctmseea and Kingston; Sangiiin, 
with its port Bassa; and a n<‘gio kingdenn near Capi- 
l^alma, inhabited by tin* S«-ttra Oroo tribe. 'I’he Giaiu 
Coast comprises most part of (be Kepublic. of Liberia. 

Tho Ivory Coagt occupiers (he comUries be(ween Capo 
)*ahnas and Cape Tliive lN)ints, a di^(ane^• of nearly-Ino 
miles. It was so called fiuiii tJie tusb't of (be Afiuaii 
< lephant formerly expor(cd frean it in largt* numbers. In 
this part the high land of llai in(eri«/r does not come close 
to tho beach, bnt is divided fr<an it by a low (raet, about 
10 or 12 miles wide t»ii an av«Tage. TJiis jiart <'f (hiinea 
is inhabited by a number of small negro tribe's. 

Tlie AS7«ce Coast Is'giiis on the west at tlic IJio Volta, 
which empties itself into tlie Gulf of Guinea, near the 
fneridian of Greenwich: it extends eastward to tlio neigh¬ 
bourhood of the river Formosa, or licnin, a dihtanee of 
more than 400 miles along the sea-slmre. 'J'lie Kio Volta, 
which comes down fn>iii a great distance, is a bmad rivor 
in thi’. interior, bnt towards its mouth it divides into S4*veral 
brunches, and forms a kind iif delta. The shores iif tins 
const arc flat and low, and partly rendered inaeecssible by 
siindbanks. They uie coxered by extensive salt-nmrsbes 
und numerous lagoons, traversed by several livers, among 
which the I^ogos is the most considerable. Tlie interior is 
partly fertile savaniiubs and partly forest. It is dividetl 
between the kingdoms of Dahomey, Ardrnb, and Lagos. 
Dahomey wenpies the western portbni, lying contigutnis 
to Ibe country of the AsJiantees. Its esipital, Ahomry 
(7® 12' N. hit), lies in the niuuntain region, and is stated 
to contain 8O,UO0 inimbitnnts. Cahntuuy 15 niih's S.K. of 
iVbomcy, has 15,000 inhabitants. Whydoh is a t<»xvn on 
the Bbore, being the first city in the stale bir commerce, 
though second in population (15,000). The medium ot 
exchange is the cowrie shells. It is situated in 0" 17' X. 
!.it. and 2" 5' E. Ion. 'I’lic provinc** of Whydali bonb'rs 
the Gulf of Gniiiea, in 0” 30' N. lat. and 2" lU' K. 
Ion. It is highly fertile, and (lie inhabitants maiinfactiire 
and dye good cloths, which, witli gold-tinst, palm-oil, ivory, 
Jind Khives, tiiey exchange with American and INirtuguese 
traders for European manufactures and other ]»roduce. 
!Many slaves were formerly exported from Ibis district, 
hence the name of this part of the con.«»t. The cliief tnwn 
7K Griwhee, about 8 miles inliuul. Swernl small states lie 
eastward in the basin of tho Niger. 

Tienin is a maritime state between lat. 4° and 0“ N. 
and Ion. 4’* and b’* E., bounded by Dahomey, Yurriba, the 
Lower Niger, and the Bight of Benin. Area, 50,(‘00 
eqmu'e miles; population, unknown. The country is uell 
watoredf and extremely fertile. Principal rivers, tho 
branches of the Niger at its delta. 'I'lie religion, govern¬ 
ment, and customs are similar to tliose in Ashuntee and 
the rest of Guinea. The export trade is in salt, palm-oil, 
blue coral, jasper, leopard skins, pepper, native^dyed cloths, 
and slaves. The town of Benin, capital of tho kingdom, 
VOU VI. 


is in 6® 20' N. lat. and 5® 50' E. Ion., at some distance from 
the right bunk of the river licnin. It occupies a large 
area, but the population is not prolialdy more than 15,000. 
It is a mart for live Bt<n k, ynnis, cotton; ix’ory, and 
European wares. Tlie king's palace is of gi'cat extent, 
including bi*vernl sipiaros, with ranp'S of apartments for 
oHicers of state, servants, and <itb"rs, and xvlth long 
galleries snpportcii by wooden pi!!.us. The traveller 
Belr.oni died in the town in 182H. 

GUINEA, NEW, Kcc Nkw Gutnka. 

GUINEA, a gold c<»iii formerly iii use in England, and 
so named from having t»ccn tirst coitaal of gold brought 
from tlic coast of Guinea by the African Company in 
10()3. The value of the guinea varied at diOcrciit times, 
but in 1717 it was fixed at 21 j». Guineas have not 
m1 in Knglaiul tin mo of 

1X17. SfKtth ifvhii'os^ or •Sjxult'-ace f/uincas, arc guinea.s 
coined in the reign <»f George III., towards tlie close of tho 
Ill'll cciiluiy, and cbaraetcii/i'd by (bo royal anna being 
engraved rm a sb)i*lil in tint form of an acQ of spades. 

GUINEA-FOWL (Sumldn vn:h‘n(frts\ a well-known 
domestic gaino bird bidonging to the order Gali.in.K. 
U lias tin* bead and neck naked, the cnavn of the 
beat! adorneil with Ji hard black casque, and tin; base 
of the liill furnislied with largo wattles, 'riii; general 
colour of (bo pbmmgo is penrly-gi^ay, mottled all over 
nith Kiiinll wiiiic spots. 'I'lio liomo of th<* guinea-fowl 
is, as (lie nnnio donotes, Guinea, on the west coast of 
Africa, the coiiiitrv Iving between tin* Gambia and Gaboon 
rivers. In a wild state this bird is usually nnit with in 
small (locks or families, but at soirie seasons these unite to 
ffji'ni largi' niinpanies. It Is a restless and quarrelsome 
bird, and very iioi'iv, constantly uttering a loud harsh cry 
lesemblitig the s\]liibl<‘s ra-uuw^ va-inac, frequently re- 
;M‘aled, 'I'ln! guinea-fowl i.s partial to niarahy places, where 
it finds abinidaueo of worms and insects, on which it is 
friiid of fci'ding; it also oats grain and fruits of various 
kinds. It niosts in trees, and t lie female diqtosits her eggs, 
sonu-titnes to the numl>er of twenty, on the gi'onnd in the 
midst of a tuft <'f grass or a thicket. Darwin obscn'cs 
that tlie guiiwa-fowl lias becoipe jierfectly wibl at Ascen¬ 
sion and ill .lamaic.i. 

• Guiiiea-fuwl, though md a source of pudit to the peasant 
wlio rears poultry for iimnedinle sale, are usually kept where 
tbiTc is )ir(>p4T aceuunnodation, as much 011 aeeouut of the 
exeellenee uiiJ abundance of tho 4*ggs (which, though small, 
aie well-fhivouied) as for the sake of the llesli, which is 
jiii/.ed in the li(»n<lou inarkets when the season of pheasant¬ 
eating censes. Till? cock, little distinguished in appearance 
from the female, is an attentive and uflectionate mate. lie 
is not so ptdxgmnuns as many of the pimc birds. 

llctttining soini; of their original wildm*s8, guluea-fowl 
dislike the eonfincinent of a bonsu. For the purpose of 
laying they jirefer blirublieries, clover-meadows, or corn¬ 
fields, ill which tliey will deposit tlicir eggs, unless closely 
watched. The guinea lii'ii is fruitful during tiie c*ntire 
sumin(*r, hut not earlier tlian May. 

Otlier Bpccies of guinea-fowl are fiuind in AfileA. A 
peculiar Bp4*c,i<-.s Ik the Crcsicil Guinea-fowl (^I^'umidu 
crintatu') from Sierra Leone. 'I’lds speeies is remarkable 
for having the crown of its head uilorned with u crest 
of decomposed featlicrs instead of a enaque. Its plumage 
i.s blue-black, marked with niimiToiis small gray spots; 
the primaries are yellowish-brown, and the edges of the 
Kccondnrics white. The head an<l neik are bare, and of u 
livid blue colour, tingeil in ])utt with rod. 

GUINEA-PIG, a well-known domestic pet, is generally 
considered to bo a domesticated voriet}’ of the Ucstlcsa 
Cavy (Curia apertd)^ a little rodent, native of Brazil and 
some other parts of South America. The name seems 
very inappropriate; probably guinea-pig is a corruption 
of Guiana-pig. 'The question as to the origin of tlia 
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guiuea-pig is involved in sntne doubt. It is probablu tlmt I hastened to support the right of his son-in-law, and 
it was domesticated in America before the discovery of the | inflicted a sercre defeat on Alexis at Dorazzo, 1083. 

Kew World by Europeans. It differs somewhat from { The Emperor Henry IV.. smarting under bis hnimlia- 
Cuvia aptrfki. In tho wild animal the prevailing colour : tiou at Canossa, was at this time taking revongo upots 
is grayisli-brown, while in the guinea-pig it is wliitc, with i his ancient enemy Hildebrand (Gn*gory VII.) Year^after 
black and orango-coloured spots. The guinea-pig is also | year lio encamped before Romo, shutting Gregory np as a 
slightly larger than the restless cavy. It is perhaps tho prisoner in his own city, until the malrnm drovo him and 
most prolitic of any of our domestic anlttmls, tho female , his Germans northward for the snmmcr. At leiigtli an 
producing from six to twelve young in a litter, and entry wwi made, and on Oth June, 1083, Henry was master 
bringing forth several litters a yuir. Tiio guinea-pig is ! of the city; and tlie pope hold the Castle of St. Angelo 

valued only as a harmless pretty pet; neither its flesh nor alone, while Guibci’t, a nominee of Henry's, was crowned 

its fur is valuable. po]ie m Ins stead. Robert Guiscard bad helped the pope 

GUZNXA-WORBI (^Filaria is un internal liberally with inntiey, 'but on tlie other hand Alexis hftd 

parasitic worn Iwlonging to tho order Nf.matoua, the type j substantially supported his brotlier-cinpcror by way of 
of the genus Filariu. Tlie guiiieu-worni is long, slender, ! opposing Ouisuard. The latter yielded to the prayers 
and cylindrical, vmying in length from 0 inches to 10 feet, of Gregory in this emergency, left his nephew Buheniond 
but not exceeding one-tenth of an inch in thickness. This ' to prosecute the Greek war, and returned with a large 
parasite infests the suheutaneons tissues of tho natives of j foivo into Italy. Henry could nut cope witli these veterans, 
Lot climates. Having penetrated the skin a painful and hardened by iiiaiiy yearo of perpetual combats, and led by 

often dangerous tumour is raised. From these tumours the fiercest captain of the ago. He retired three days 

the embryos, hatclicd in immense numbers within the . before Guiscard arrived, in May, 108i, taking hostages 
body of tho female, caeapo into W'atcr. They now bccoum ; for the fid<'lity of the city. The Normans soon overeanie 
pai'osltic in tho little crustaceans of the genus Cyclops, ! the resistniioo of the Romans, released the pope, and then 
aud undergo metamorphosis. To return to tin: Jmmaii ' foil upon Romo like u pestllcnc-c. So terriblo was tho 
iiost, in which they altaiu maturity, they jnust be dnink, j scourge that the people rose against their brutal foe iu a 
Cyclops aud all, by man. Several other species of Filariu few days, and for u time by their better use of the vnntage- 
are internal parasites in man. The life-history of a species i points of the city they made some way against tho Normans 
found in hiimun blood, I'ilnria fantjuini* has ho(‘n ' and their host. Tiic remorseless Guiscard upon this gavc 

investigated recently hy Dr. Munson. This parasite is the , llie di’twlful order to fire the city, and tho pope looking 
embryo of a mature Filaiia living in the lyinjjhatiu vessels, i ou fiom St. Angelo beheld his city in flames, his subjects 
The intcrmcMliary host Dr. Maiisou has discovered to be a ! slaughlcred by hundreds, the most horrible crimes corn- 
species of mosquito. - mitlcd in the public stivets before Ida eyes upon defenocle.Hs 

GXnS^OROUGB, a market-town of England, in the ' women and «;hildrcn, and this by his own deliverers and 
county of y«irk, and one of the eeiiliesof iJie iron trade,is , fiicmls! Tliousands were sold as slaves. It is said with 
situated amid much plefisnnl scenery, 11 miles from Midilles- ' conliilencc that of all the horrors hcn]iod upon Rome by 
borough ou the Novih-easlern Railw.av, and 2(51 from Lon- ' (i<ilh. Vandal, Greek, and German, this was the wor.st. 
don. Abont C ndlrs north is tho small harbour of Kedear, at j The older part of tlie city was deserted and still reinains 
tlie mouth of the Tees. The town wjis formerly celebrated uninhabiied, nml when better times came the pej>ple crept 
for its alum works, originated by Sir Thomas Chaloner in , up towards the great fortress, leaving the once thickly 
tho reign of Mary, but its ])r«)speiity now di ponds upon its ; jiopulatud Aventine and Cteliaii bare and desolate. Tho 
ironstone quarries, and Ihcro arc ro 2 >eiies, tanneries, and | pope, hated hy all and protected only by the guard of tho 
brickworks. TiiO chalybeate spa is now disused. The ' Normans, th'd from Rome to Guiscard’s foiircss of Sulerno, 
ruins of an Augustinian priory, foumled in 1120-2l( by near Naples, one of his conquests from the Saracens. Hero 
Robert do Drus. coiihisling chiefly ol the ea^nt cud of the ho fulminated anathemas against his foes, but he never left 
church and of tho Transition Noiman gntclion.se, |)os.s«ss ; it till his death in lOHfi. As for Guisiuird he returned to 
great interest for tho nrclneologist. The mouldings botli his Greek war, nnd pi'oseeuted it with energy and success, 
of tins and the windows of the clioir aisles arc beautifully Jic died in Gcpli.olunia two months after the 2 >ope, July, 


executed. This cliurch was the burinl-pl.ice of (lie powerful 
family of Dc Rrus, several stone coflins belonging to them 
having been excavated here, and among them, it is sup- 

i iused, tlmt of Robert Bruce, gmndfath(‘r of the Scottish 
Ling. The parish church belongs to tho Feri»eiidicnlar 
period. An altai* tomb in the jiorch is supposed to be tlu* 
cenotaph of Robert Bruce, king of Scotland, or of his 
grandfather. The population <)t the town iu 1881 was 
6202; of the parish, 6117J. 

GVIS'CARD or WISCARD, ROBERT 
the famous Duke of Apulia, W’a.s one of the sous of Tanned 
de Hauteville. His three elder biotheis Imd gmiied wealtJi 
and lauds in Italy, and cspceinlly William, who had become 
Count of Apulia. Robert came later, but his ferocity and 
Ids astonishing personal courug<' aud activity soon made 
liim the equal of his brothers, and at their death he in¬ 
herited Apulia, &c. IJis fir.st step was to acquire Calabria 
by force of arms. He now s<nig1it tiic favour of the 
pope, who had exconimunicalcd lihn, by aeknowh'dging 
his nominal sovereignty and by Jjaying tribute. With a 
younger brother, Roger, he next overran and ledueed the 
whole of Sicily, wlilch the pupo had delivered into his 
hands. Roger was tho first Knnnan count of Sicily. 
Robert had married liis daughter to the heir of the J^nstern 
Empire, and on the usurpation of Alexis Cornnciius he 


lu85, and Ins sous inherited his dukedom. 

GUISE, the name of an illustrious French family, and 
one which exereised tlio predominant influence over that 
nation during the bixteenth ecatury. It derives its name 
from iIh! town of Guise, which is in tho deportment of the 
AL^nu, and is silnated ou tlic left hank of the Oise, 13 milo.s- 
uorlh-west of VorvinK. Tho family was founded by 
I'lnvdc (fifth son of Rem': II., duke of liOnaine), bora in 
1198, who w'as sent into Franco by his father in 1506, and 
was brought up at tlie French court, being made Duke of 
Gui.Ho iu 1.027. JIo attached himself to Francis I., wJjnm 
lie accompanied in Ids Italian campaign, fighting with dis- 
tingnished br.ivcry at tho battle of Marignano in 151.5, 
where he received twenty-two W'onnds. He subseqaently 
distinguished himself at Fuenterrabia, in Picardy, and 
drove back the Geriimus from Champagne. Ho became 
tho virtual head of the regency during the captivity of 
Fruneis 1. at Madrid, and in 1542 he fougiit in Flanders 
under the Duke of Oi leans. Ho treated tlie Protestants 
of Elsass with the most sanguinary cruelty, sparing neither 
sex nor ago, and oai'iicd for himself the title of **the 
nrcttiHod butcher,'* by whic}i ho is still remembered in that 
eountry. His death, which was generally nseribod to poison, 
took place ut Joinville on tlio 14th April, 1550. He had 
married Antoinette of Bouibun in 1513, by whom he had 
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twelve diildreii. His daughter Marie became the wife of | 
James V* of Scotland and the mother of Mary Queen of 
Scots. 

Fran^ou, second Duke of Guise, son of Claude, was 
born 17th February, 16J9. Ho was one of the most 
illustrious generals of the age, his most cuusiderablo ex* 
ploits being the defence of Metz, in 1662, against the army 
of Charles V., and the taking of Guines, 11am, and Calais 
from the Kiiglish. Ably supported by his brotlicr Charles, 
cardinal of Lorraine and one of the most powerful states¬ 
men of the age, he was for some years the virtual sovereign 
of France. He inherited his fathcris hatred of Protestant¬ 
ism, and fought successfully against the Huguenots, retnk- 
ii^ Rouen, which bad fallen into their hands, and gaining 
the victory of Dreux in 1602, where the Prince of Conde, 
their leader, was taken prisoner, lie was assassinated at 
the siege of Orleans in February, 1508. 

Henry of Gufse, the eldest son of Duke Fran^cjis, was 
bom 81st December, 1650. Ho was presemt at tho death 
of his father, and began life with more than the henditary 
hatred of tho house of Guise towards tho Huguenots. At 
the age of sixteen be fought in Hungary against tho Turks, 
and later distinguished himself at tho battles of Jarimc 
and Moncontour, and compelled Coligny to raise the siege 
of Poitiers in 15G9. He took charge of the massacre of 
St. Bartholomew, 24th August, 1672, eoinmanded tho 
troops told off to assosslnato Admiral Coligny, and when 
at bis orders the l)ody of that veteran was flung out of 
tho window ho is said to liuvu kick(*d it in tho face. In 
1575 ho defeated tlio Huguenots near Chftlean-Thicrrv, 
where he received n wound in tho face, wiiicli earned for 
him tho surnuiiio lialafre (scarred), a title that ha<l also 
been home by his father from a siinilur circumstance. In 
1575 lie hccanio the bead of the famous (‘unfederiioy called 
the League, of which tho avowed object was the defence of 
Catholicism, but which lie wurked with tlic object of rais¬ 
ing liimself to tho throiio. In the war <»f the three Henrii's 
ho conquered Henry of Kavarre, and was ulliniatcly hailed 
by the popular voice ^‘King of Paris,” tlie king himself, 
Henry 111., being reduced ulinost to a cijdier. Tho king, 
however, had long felt bis position intolerable, and had 
resolved on the destruction of the duke, wlio was asK.assl- 
nuted by the archers of the royal guard at Pdols, 2ord 
December, 1588. His brother I..ouis, the cardinal of Guise, 
was also assassinated the next day by the royal orders. 

Charles^ fourth Duke of Guise, the eldest son of tho 
preceding, born in 1571, was kept a prisoner for tlirci* 
years after the murder of his father, hut escaped in 1501. 
With bis undo he carried on tlie conti'st fur a time against 
Uonry of Kavarre, but in the end sulimitted and recidved 
from that king tlio government of Provcuec. lie was 
banished by Richelieu in 1631, and died near Siuna in 
1640. 

Zfenry, fourth son of Charles, was lawn in 1014, aufl 
hod bt*come Archbishop of Rliulms w hen the deutli of Ins 
brother caused him to succeed to the family estates and 
honours, and hu thereupon quitted the church. He joineil 
tho longue against Richelieu, and was condemned to death 
by the Parliament of Paris. He managed to escape to 
Brussels, and aftenvurds took refuge in Gennany, when* lie 
remained until after the death of Louis XIII. At tho 
revolt of Masaiiiello in lO-l?, he went to Kaples and was 
elected king by the Neapolitans, but was ultimately cap¬ 
tured by tho Spaniards and worried to Madrid, wJicre he was 
detainod four years. He returned to Paris in 1652, and 
after a licentious and ill-ordered life died theru without 
issue in 1664. Tho title then passed to Louit Joeeph^ 
wlio died of small-pnx in 1671, and from him to his infant 
son Francis Joseph^ w’ho died in 1675, and tiio direct 
lino thus became extinct. 

GUITAR', a musical instrument whicii. in various shapes, 
may bo traced to the remotest periods of antiquity. Tho 


word is derived from tho Gxeek kithara; and the terms 
f ittern and gitterny used hy tho old English poets, are but 
corruptions of the primitivo wonl. 

The Spanish guitar we undoubtedly owe fn the Moors. 
It is in fact an Arabic version of tho lute, and appears in 
Spain towards tho close of the eleventh century. Tho 
English and French guitar of the last century was wide 
and thin in the body, short in the neck, and strung with 
wire; in fact it was a modified Citiieu, and in one of its 
forms yet lives as the Zitiikk. 

Tho modem guitar, which is of the Spanish kind, and 
diflering little from the lute, cousi.stH of a body from 17 
to 18 inches in length and 4 in depth, with both back and 
belly Hut, of a circular sound-hole, and of a neck of 
about 16 inches, the latter carrying a finger-board divided 
by seventeen frets. It has six strings, tlircc being of silk, 
covered with silver wire, and three of catgut. These 
strings fasten into a bar fixed transversely on the face of 
the instrument, and are pressed in with pegs, as in the 
case of the liarp, &c.; and this bar smes also as a bridge, 
having a nut of brass or ivory, over which tho strings pass 
immediately after leaving tho pegs. The iustrumoDt is 
much esteiMiicd in Spain and Italy. 

The compass of this elegant instrument is from K below 
the bass staff' to A above the treble stall', including all the 
intermediate tunes and semitones. Tlie striugs are tuned 
curiously, the notes being E, A, c/, 6, s'. Music for tho 

guitar is written nn octavo alwve the real notes. As a solo 
instrument it is inctrcclive, but its cimnning uso in out¬ 
door acroinpaniincnt is well known. Tho cheapest guitars 
are made iu Gennany, the best in France. 

GUIZOT, FRANCOIS PIERRK GUILLAUBCK, 
an eminent FreiieJi statesman and historian, was born at 
Niincs,4th Oetober, 17H7. He was of Huguenot descent, 
and his father, a distinguished advocate, died on the scaffold 
in 1794, a victim t<i revulutionnry Ruspiciuii. Mudamo 
Guizot fled with lnT son to Geneva, where young Guizot 
iiad eleven years’ schooling. In 1H05 tho exiles returned 
to Palis, and here tho charms of literature diverted M. 
Guizot from his j»ro]»o8ed legal studies. His contributions 
to Le J'uhlicinte, led to nn acquaintance, whicli in 1812 
ripened into marriage, with the fair editress, Mdlle, Pauline 
de Mouhiu, although the lady was fonrtei'n ycais his senior. 
In tho same year the reputation M. Guizot had obtained 
won for him from the imperial government a professsrship 
of niodeni history at tlie Sorbonne. In 1814, under tho 
Ihnn boiis, h<‘ was ap])oiut«*d Becretnry to the minister of the 
interior. With the exception of the interval of Napoleon’s 
ictuni and a temporary retiremeut iu 1816, he held office 
until 1820, when, togellicr with his colleagues, ho retired, 
and for tlic next ten yeup was occupied iu prodiieiiig the 
historical works on wliieh his literary fame chiefly rests. 
After tho revolution of July, 1830, he heenmo provisionally 
minister of iustrucliun, and afterwards minister of the 
interior, and for a sliort time represented his country in 
London as French ambassador. In 1840 lie became min¬ 
ister of foreign affairs in the cabinet of ^larshul Sonlt, but 
was himself tho leading spirit of tlic administration, and 
continued in office till the revolution of February, 1848, 
jml an end to the monarchy and to M. Guizot’s political 
career. After the fall of l.o’ui.s Philippe, M. Guizot souglit 
a refuge iu England, where he remained for three years. 
Rcturningto France after the in 18.51,M. Guizot 

found a tide of unpopularity had set in agaln.st him, which 
rendered unsuccessful his efl’orts to regain a scat in the 
legihlativi' body. Ho then resigned himself to the ccinpara- 
tivo leisure t»f private life, at his country seat iu Vul Richer, 
near Lhsieiix, in Kiirinandy, u hence he only came forth in 
the dischoi'go of liis functions either as a member of tho 
French Acaileniy or as a lc*iider in tho conferences of the 
Protestant CliuVeh iu France. He died 12th September, 
I 1874, in his l•igllly-bevcnth year. 
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M. Guizot's principal literary works are the *^Conr;»e of 
Modem History," the “ History of Modem Civili/^Uion in 
ICurope," his “>Iiatory of France,” written chiefly for the j 
yonii{;, and a*trannlutiun of Gibbons “Decline and Fall,” 1 
with yaloable original notes. He moir also a profound 
stadent of English history and literature, and wrote a 
“ History of the English Uevulution ” and “ Critical Holes 
and Essays upon Shakspearc." His writings are distin-* I 
guished by solid erudition, a scnipuiouK iovu of truth, n i 
careful collection of evidence, and excellent judgment in 
its use* In political life M. Giiixot followed what ho called i 
the “ConBcr>’ativc” policy; he was incessantly in dn*ad of i 
tumult; he saw attack and commotion everywhere; and he 
endeavoured to nvi*rt revolution by the very nieaim wlueli | 
were most likely to bi’ing it about. His great reeeipt for ! 
preventing rovoluthm was, n<pfc by exteiHling the suHrage, 1 
imt by restrietiiig It, and be proposed to femnd the throne 1 
of coiistitutionul liberty (m u select /iowr/yrowic-—few in , 
number, moderate in disposition, easily coneiliuted by their ; 
interests. The revolution of 18*18 might have l)ecn avoidi'd 
bad be been willing to exttuul tlie suffrage to the vjist mass 
of peasant proprietors who form the majority in Franee, 
and who, lie ought to Imve st'on. fear(»d and butetl revolu- ' 
tioii quite as much ns be could bimsidf. His advice to 
l*ouis J’bilippo to cnisb the rel>ellion of 1818 by military 
force was significanl of the principle of “nutborily” be 
was ever anxious to assert. If, as bo appeared to regard 
it, his mission was to avert rev(»liition, it was a failun*, and i 
one to the iinporlanoe of which every page of present Frencli 
politics bears witness. Xo French government has evc*r 
had such u elianeo of living as the inonarcliy of July had, 
which M. Guizot destroyed. He incurred considerable un¬ 
popularity iu his conduct of the Eastern question, whieh 
resulted in the treaty of 14th July, 1H40; and was equally 
unfortunate in the Fsitcharil conlr<»versy with England in 
1844, and in tho discreditable allair of the Spanish mar¬ 
riages in 184*1. (“M. Guizot in J'rivate Jdfe,” by his 

daughter, Madame do Wilt; translated by Mr. 0. M. 
Simpson, I^indon, 1880.) 

OmZO'TIA is a genus of plants belonging to the order | 
Composite (tribe Helianthoidca^), There are three species, 
all natives of tropic.'il Africa, but one (^Ouizofia abt/nttinirn) 
is largely cultivated iu India, as well as in its native habitat, 
for the sake of oil expressed from the fruits or so-e^llcd 
seeds.* This oil-benring species, called ramtil in IJengal, 
is an erect leafy herb from 1 to H feet high, >\itb large brigbl 
yellow Oowers and (ipjaisite toothed leaves. The ramlil-oil 
is sweet tasted, and though inferjdr to that jiroduced by 
Sbsamoai, is used in a variety of ways, in food, medicine, | 
and as lamp-oil. It is very cheap. Ho niniinro is ne<‘es- 
sary; the crop is cut three months after s<jwing, and the | 
seed thrashed out with a stick. An acre produces about 
2 bushels. ' 

GUXiSS is the her.'ildlc Tiumo for the colour red. In 
engraved reprcscntalions of coats of arms yules is repre- 
uented by close perpendicular shading. ' 

GUIiF. See Hav. j 

GUliF STREAM. See Atlantic Ockan. I 

GULF-WEED (SaryttBsum hacclfirutn) is the name 
given to the particular kind of seaueed winch floats on 
the surface of that calm ])avt of the Atlantic Ocean which 
is bounded on the north by the Gulf Stream and on ' 
the south by tlie equatorial current nmning w'cstwards. 
Columbus and his ertews, on the Kith September, 1402, first i 
came upon those immense plains of seaweed, wliiidi they 
called the Mar de Sarga^o, “and winch occupy a space in 
the Atlantic almost equal to seven times the extent of 
France. The aspect of these plains greatly terrified the : 
eailoTS, who thought they might be coming upon submerged 
lands and rocks; but finding that the vessels cut their way 
well through this sea-weed, the sailors thereupon took heart" 
(Arthur Helps). The stem of the gulf-weed forms numer¬ 


ous bmnclies, w'lth long narrow-tootlicd leaves and great 
quantities of Bir-rcc('ptaclcs, whieh have the appearance of 
small berries, and give to it the specific name bacH-ferum 
(berry-licnring). The fruit-bearing receptacles are collected 
in small bundles where the leaves spring from the i^em, 
but these arc not produced in the Boating condition, the 
plant propagating itself by buds. There are several species 
belonging to the genus Sargassum, natives of tropic^ and 
subtropical seas. A few pieces of the gulf-wee<l are occa¬ 
sionally thrown upon our shores, carried along by the 
Gulf Stream. 

GULL, in its widest sense, is the name for the group of 
sea-birds forming the family Larido!. This large family 
may be divided broadly into two subfamilies—Larinic, tlie 
true gulls, and Steniinm, the terns. The Larinie will be 
alone coUi>idercd iu the present article. 

The gulls are powi-rful on the wing, and easy and grace¬ 
ful in tbeir aerial movements; they often rest fionting ou 
the water, but tliey do not dive; yet they skim off floating 
substances, such as dead or living fish and the patrescent 
exuviie of tin* sea, with great address. Some are predatory 
in their iiabits, and, like the sea-eagle, force the more 
fcf'lde fishers to disgorge their booty. In most species the 
plumage undergoes a decided ciiangc of colour on the ap- 
jjroacli of winter. The young differ from their parents, 
and do not acquire their ]>ei'feeL colouring until the second 
or tliird year. The gulls breed in large companies and in 
various situations, according to the habits of the species, 
some belectiiig tlio lc<lgc.s of cliffs, others choosing fiat and 
exposed rocky islands, while others seek the marshes and 




llcftd of Common Cull. 


]iuols of the more inland ])arts, and form their nests among 
aquatic herbage. ThcNC birds have u very wide geographi¬ 
cal distribution, and are found in every part of the world, 
and under a great variety of climate; many, especially of 
the larger species, are inbabitants of the higher latitudes. 

in tlie gulls the wings are lung and pointed. The bill 
is variable in form, but generally is stout and curviKl; the 
nostrils form linear or oval slits in the sides of t)io upper 
mandible without any tracts of tubular structure (see cut). 
Tlie feet, wliich are placed moderately forward, so as to 
cnabh*- the birds to walk with ease, are powerful; the titree 
anterior toes are long and united by a complete membrane, 
and tile binder toe is smiUI and elevated on the back of 
the tarsus; sometimes the hinder toe is absent. Tbo genus 
Larus contains a great number of species, forty-three in 
all, varying greatly iu size and plumage. The Common 
Gull (Imi'us canu8\ one of the most abundant of the 
liritish species of this family, occurs also in most parts of 
Europe and in North Amcricii. It is about 16 inches in 
Icngtii, and is of a ])earl-gray colour above; the bead and 
neck and lower suriiuxi are white; the secondaries and 
tcrtiaricB are tipped with white, and the primaries are 
black on the outer webs, with a white patch near the tips 
of the first and s<>cond. The bill is greenish-gray, becoming 
yellow towards the tip, and the feet are of a dark greenish 
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colour. This bird is common on most parts of onr coasts 
thronghout the year. It may bo wen walking about upon 
the shore or sandbanks, engaged in picking up any porti«ms 
of food left by the tide, or taking short flights over tlio 
shalkivr water to seize upon small fishes and other floating 
objects. It may also frequently be seen in mnnu districts 
at a distance of several miles from the sea, following tlio 
ploughs in oi*dor to pick up llio insects and grubs; and it 
is by no moans uncommon for it to advance many miles 
along the course of a tidal river. The common gnll breeds 
on the ledgo of a clifl*, wherever tin* coast presents such 
conveniences; on flat sliores it breeds in the marshes or on 
low sandy islands. The nest is rather largo, and is com¬ 
posed of seaweeds and grass; the fciualc lays two or 
throe eggs. 

The largest spocies of gull is the Great lllack-backed 
Gull (Lartu ]>f*cniinr to Knnipo and North¬ 

eastern America, and well Icuum u on our coasts. It attains 



Black'bncked Gull {Laruti mnrtnua), 

a length of 30 inches. It is very jurdaccuus in its habits, 
destroying not only fish, but also the eggs and the young 
of eider-ducks and other birds. The I.i‘s.ser Illack-backcd 
Gull (Larus yUscus), another British species, greatly 
resembles the former species, but is smaller. The Herring 
Gull {Larui arffentatu/i) derive.4 its name from its par¬ 
tiality for small fish, in pursuit of which it api)roacl)es 
the boats of the fishermen with great boldness. It is a 
widely distributed species. It usually brec^ds in company 
with Larus Juscum^ from which it may be distinguished 



niaek'headod Gull (Larus riilihundus). 

^ the lighter colour of the hack and wings. The little 
Gull {Larus minutus) is the smallest species of gull, 
measuring little more than 10 inches in length. It is 
rather a rare bird in this country, but is mure common 
in Southern Europe. The Black-beaded or Peewit Gull 
(Xomi ridibttndus) is common in our islands, retiring in 
summer from the sea to brood in inland marshes, after 
which it returns in flocks to the coast. Its note is a 
boane cockle. Its food consists of fislies, cmstaceaiis, and 
the larva of beetles and other insiHsts. The Glaucous 


Gull {Larus rflauats) is another British species, having 
also a very wide range. Many other species of the genus 
Larus arc known. 

The Kitliwukt* {lUssa irUlacttfUC) is an sample of a 
small genus of gulls, in whicli the hinder toe is represented 
only by a small tubercle, without any truce of a claw. It 
is ubuudant on many parts of tbe British coasts, and ex¬ 
tends hence to the highest nurthern latitudes. The kitti- 
wnkc has the plumage of the back and wings delicate 
French gray, the outer margin of the first primary and the 
tips of the succeeding uin’s hlack, and the head, neck, and 
lower surface pure white; the bill is greenish-yellow, with 
the interior of the mouth orange. The wings are very long 
and jioiuled, crossing, when closed, above tho tail This 
bird breeds on the ledges of lofty and precipitous cliffs, 
fjjnniug a neat of seaweeds, and usually laying tlireo e^. 
The other species of this genus, Itissa hTteirostriSy is 
confined to tlio North P.icific. 

The genus Xema emitulns only two species, distingnislied 
by their foiked tail: A'ema saluuii^ Impeding in North 
America and Siberia, and oee^isionally found in Brit^; 
uiid Xer/Ki X^rcatuin^ known only from the Galapagos 
Islands. The Ivory Gull {Pnyopktla ebumea') is the only 
KpccioK of the genus Pugophihu Tins gull is about 16 or 
18 inches in length. It is distingnislied by tbo pure and 
delicate white colour of its plumage; tho bill is yellow and 
the legs jet black. According to the views of Saunders, 
the most recent authority on this group, thcro is but one 
other genus, Khodostctliia, containing h single species, the 
Uoscato Gull {RhodosUthia roxeo), distinguished by its 
wedge-shaped tail and rose-coloured plumage. The Skuas 
(Stercorarius), frequently ranked os a separate subclass, ore 
noticed elsewhcie. 

GUM is a term applied to czndations from plants which 
dissolve in water to form a liquid or gelatinous substance, 
but which do not dissolve In alcohol of 60 per cent. Treated 
with sulphuric acid they aro cliangcd into sugar; with 
nitric acid they yield mncic and oxalic acids. Gums differ 
in their clieinical composition, but are chiefly composed of 
one or more of the hydrocarbons—bassorin, urabin, and 
cerasin. Bassorin is a pure hydrocarbon, the others are 
combined with lime, and arabin contaiiiiH also some potash 
or magnesia. Gums aro formed by chemical changes 
occurring in tho cells and cell-walls. They exude from 
tho stem, branches, or fruit. They may reaiiily be dis¬ 
tinguished from gum-resfns by the resinous portions of tbe 
l.'itter being soluble in alcohol but not in water. 

The principal gums aro Arabic (including iienega], &c.) 
and Kuteera (ludiaii tragacanth), derived from species of 
acacia; tragacanth, from a species of Astragalus; cherry 
gums, from apecies of plum and almond. 

Gum-arabic occurs in pieces from the size of a pea 
to that of u walnut or larger, which are irregular in 
shape or roundisli or angular, varying in colour from a 
light straw to a deep rod, almost without odour, and of a 
mawkish taste. Tlie hpccimens differ considerably in colour, 
even when ohtaiiu'd from the same species, and tho different 
descriptions are known by the names of Turkey Picked, 
Senegal, Gedda, Barbary, Australian, Cape, East Indian, 
&c. They are all di'rivcd from various species of acacia 
Picked Turkey and Senegal aro dcrivcrl from Acacia 8tne- 
fjaly which forms ^Mst forests north of tbe Senegal River; 
it is also found in Nubia and Kortlofan. 

Gums of inferior quality are obtained from various species 
of acacia in India, Australia, and the Oajie of Good Uope; 
but they nearly all contain bassorin, which does not dis¬ 
solve fully in water, or form u humogtmeous solution. 

The finer varieties of gum are used in m(^dicine fur their 
demulcent and cinolIiciiL properties, and in uffcctioas of the 
throat and intestines they serve a useful purpose in pro¬ 
tecting tho membrane from air or the irritation of acid 
solutions. They arc also used by cuiifectiuncrs in the. 
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mantifactuvc of loRonpcs, Tlio coav»er qualities nro 
used to i;ivc lustre to crape and silk, in caIUm) priiitin^^ to give 
coiisistcnuc to the colours and prevent tlieni spreading, in 
painting, ink-making, and in the making of un adliesive 
paste for labels, 

Gnni, wlien in powder, is often adulterated witJi starcli, 
the presence of wliich is detected by tincture of iodine; ur 
when cold water is used for tlie solution of the gum, the 
starch will remain undissolved. The mucilage made witli 
cold water is not only purer, hut keeps butler, and for all 
purposes for which it c-an t>o iis(‘d is ])referable to that 
inode W'ith warm water, which is the c-ommon methoci. 

The eliief substitutes for gum are made by roasting or 
baking starch, and are described under Dkatkin. 

GUM-BOIL, a painful foiin of abseess usually eaused 
by the irritation of a decayed tooth. In the majority of 
cases the nfleellon is of a suporiiciul eli.'uraclcr, and wh<.‘n 
suppuration tak<*H ])la<’e it is <p;iekly followed by the break¬ 
ing of the boil, which readily heals. Occasionally then* nro 
cases of a more severe character, attemh*d by gi'eat swell¬ 
ing and pain and ooiiKiderable disturbance of the general 
health; and whore the matter foniH'd canimt find a ivatly 
exit it may give rise to curies or necrosis of llie subjacc]it 
hone. The tn'atment of gnin-hoil consists in the Applica¬ 
tion of warmth by menus of a poultice applied to the cheek 
and a frequent rinsing of the moulli wilii hot water. The 
diet should he. light and the bowels should Ik* kept o]ien. 
When matter njipears it is gencr.ally a good plan to give it 
vent hy lancing the gum. 

GUM'MIC or ARABIC ACID, nn organic neiil w hicli, 
in combiiiutiou with lime and potash, forms tlie gum so 
we llknown in commerce as giim-arabie. The formula is 
it is obtained as a flocculent yirecipit.ato, wlien 
solution of gnrn-urabic. is mixed with hydioehloiic arid and 
alcohol. It forms soluble suits with tlie alkaline eartlis, 
und insoluble suits with several metals, which are eulieil 
nrubutes. (ium-arublc eunlaiiis about 70 ]K*r cemt. of 
this acid. 

GUM-RESINS arc secretions of plants, w'hieh are pro¬ 
duced in the great-est quantity, and most perfectly elahor- 
aled, in warm countries. They are obtained rhii'fly from 
trees and shrubs of particular tiibes of plants, rurtdy from 
iKThnceouH jdaiits, except the large lieibaceous Umbellifciie, 
which yield the fetid guin-rcsiiis. They <'itlier exude 
spontaneously, or are procured hy incisions of the stem and 
branches. When they first escape to the surfaec Ihcyaie 
fluid and uf a light colour, hut gradually harden, and 
become of a deeper hue. This milky juice is formed of 
resin and essential oil, held buspended in water charged 
with gum and other vegetable matters. Thu name gutn- 
lesin is nut very definite. Most gum-rcsiiis yiossess a 
strong odour, whicli in m.nny instances is disagreeable, sneli 
ns that of usufuelida, with n w'Arm acrid taste, and hy 
npplientiun to the skin for any considerable time they 
cause redness mid infiaminution. 

Gum-resins are with dilhcnlty soluble in tin* .animal 
juices; yet as they inu.st he assimilated before they pro¬ 
duce their eharacteristic ctTeets, they require to he used 
for some time before the secreti(ms of the liody acquire 
their peculiar odour. They influence tin- secrotoiy' and 
excretory processes, which they louse to continued action. 
They also act upon tlio skin ns sudorifics, and more penna- 
nently than the volatile oils. '1 hey pj>ssess eonsidtrrahiu 
aiitispusmodic powers, and hence are nmeh ii.sed in nervoiib 
complaints. 'I’liey greatly promote iligestioii when the 
stomach is feeble, *)wing to n defective Mipply of nen’ous 
energy. Tlicir utility in tlie treatment of liysterienl and 
other paroxyhins is very much increased hy udmiulslering 
them in a state which admits of ready solution in the 
gastric fluids', hence the acetous piepmatious of them arc 
much more potent than any other form. They may he 
administered cither by the inoulli, or, in case uf sjiasm 


closing the teeth, or tha patient being refractory, in the 
form of clyster, the dose being doubled in the latter 
instance. 

Gum-rublns arc likewise applied externally, owing to 
their rubefacient powers, in the form of lluiincnts or {.las- 
ters in spasmodic and rheumatic aiTectioiis, and also to 
asbist in dispersing indolent tumours. Gum-rosins should 
bo kept in cool well-closed places, to prevent the evapora¬ 
tion of their volatile principles. The cliief guin-resius are 
the following: — Ammoniac, Asakoctioa, Bokuuum, 
I'TcANKINCKNSK, GAMItOdE, lilYUUH, OporONAX, ScAM- 
MONY, and Sroitvx. 

GUM-TREE. Sec Kucalyp'PUS. 

GUN, a term np]ilieahle in the present article to the 
great nrtilhu'y (e^aunoii, carronades, howitzers, and mortars) 
used in w.ar, ns distinguished from the various kinds of 
rifles, which, together with all other descriptions of portable 
fire-arms, will he treated of under Small Aums. The 
name (jf ordnance is frequently applied to heavy guns, and 
wjLs probably derived from the Compat/ntea d'Ordonnaiice^ 
instituted in 1418 hy Charles Vll. of Fmneo. TIic earliest 
ri'cord of tlie use of such guns is hi the invasiou uf Scut- 
lainl hy luUvard IT. in and at the battle of Crecy in 

lyifi. Then, and for the whole period down to the 
Crimean War, the favourite material fur guns was copper, 
brass, or bron/<', tliough from about the middle uf the 
seveiitocnth century cast iron was in vogue for the heaviest 
kiinl.s of ordnance—ship and fortress guns, Long, 

however, before the smelting of iron ores was fully undei- 
stood, very eredifahle ]iieees wt‘r« cast in the softer bronze. 
At the llirmingh.iin l^luscum, Woolwich Itotunda, and the 
Tower of Loniit»ii tlu^re are some very fine B{H*cimens uf 
old Indian brass onlnunee hundreds of years old, and num¬ 
bers of curious Kuropeim field-pieces, including (at Wool- 
wl^li) tw'o three barrelled cannon taken at Maljdaqtiet. 
At the 'lower may he seen some guns of the eaily part 
of the sixteentli century, made of WToiight-iroii plates 
put t()getiier longitndinally and limiped with wrought iron. 
Another hundred years snw considerable improvement, and 
in the Thirty Years" War (lfil8“48) Gusta\Tis Adolphus 
not only posses.sed himself of a very numerous artillery, 
hut u.sc<l Ins guns—sometimes to tlie number of 200 in u 
single engagement—with conspicuous und decided wlvan- 
tnge. I See Autillkuy.J From this time to that of the 
reiiinsular and Napoleonic wms Iho cliief iuipi'ovcments 
were in the nature of increased mobility in tlic case of field 
guns, but iirogi'Lss in all olht'r respects was slow, and the 
Crimean War was fought wdlli guns of the same construc¬ 
tion AS in the days of Nelson, Wellington, and Napoleon 1. 
The heaviest gun used was one brought from the fleet 
to assist in the liomhardment uf Sebastopol, and weighed 
fi4 cwMs. It was couKidered a huge piece, and thefateof the 
iiUssiaii furtrr8.s was regardud as sealed when (IH-pounder 
shells were hurled into it from this redoubtable cannon. 
It was, however, the eve <if a remnrkabh* transition period, 
and in tlie ii<‘xt twinty-livc years more progress was made 
in the manuraeture of heavy guns than had been witnessed 
in the iircvious four centurie.s. 'Ihe heaviest gun of tho 
Crimean period (185(1) was a little over 3 tons. By 18(J3 
this had grown to 5 tons, and ten year.*! later, in 1873, tho 
Dei'aaitition and the 7'hvmkytr w'cre armed with 38-ton 
guns; in 187(5 the Jnjle^ihh was mounted with 81-toii 
guns, and in 1881 Ihcrcf were being inannfactured 120-tou 
guns, whicl), by hydraulic appliance, could bo manipulated 
with ns much or more ea.se tliun one of the old 82-poanderM. 
A single projectile from tin's 120-ton weapon exceeds tho 
weight of the full double broadside of a 74-gan ship in 
Lord Nelson’s day. 

The livKt impetus given to the production of powerful 
ordnance was the successful application of rifling to emaU 
arms. While smooth-bore muskets were in vogue, which 
were not destructive at any greater distance than from 100 to 
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200 yardH, sniootli>1)oro cannon could bo safely employed; 
but when tlie intioduction of rifled small anna rendered it 
^ftsy for infantry to pick off the gunners at their gun-s at 
long ranges, governments became desirous of src.uring rifled 
ordnance of an effective character. The value of the prin- 
cipTe had long Iwen known to some extent; for a gun rifled 
with nine grooves, and dating from 1016, may be seen in 
tlie museum at St. Petersburg. In 1001 the Pru&siiins 
tried a gun rifled in thirteen shallow grooves; but the 
main object of these eoily attempts was to find sjmeo for 
the reeoption of the foul residue pnfduetd by discharging 
the gnu, and tlms to diminish tho friction of the shot. 
The rifling was therefore in straight gnjoves, and it was 
hot till our own tiincH that guns with a spiral turn were 
sncccssfully made. The Emperor Najioleon 111., after tlie 
Urimeau War, rifled his bronxc guns, and when, at Magenta 
jind Solfoiino, in 1869, their newly acquired powers were 
first displayed, the long day of smooth-boro guns rapidly 
declined. In England, from 1868 to 1802, alioutX3,000,()0() 
sterling were spent in re-urming with rilled orduaneo, first, 
■on the muz7.1e-]onding, but latterly on the breei hlouding 
prineiplc. Outside tlio government faet<jries private con- 
.‘«tiiicU»rs entered keenly into tho conipetition, the contest 
being eventually narrowed <lown to a duel between the prn- 
ductioiiH of Sir Williuin Annstrong and Sir .1. Whil worth. 
The whole question was extremely eninplicatcd, and had to 
ho judged by the average siiperiorit} (d one gun over anotljer. 
Some Jl'60,000 wero spent In cxperhneiils by wliat was called 
tho Arnistnjiig-Whitworth C<»mmitte«' of 1801, and the 
ileeislun on tho average merits of tlie guns tried was ginm in 
favour of Annstrong, who from that time forth mny he g.aid , 
to have had tlio use of the government factories as well jw 
his own for th(! development of liis system, the basis of ; 
whieli W'as the building up of guns by wronglit-irrni ooll.s, 
as against tho solid steid of Whitwortli, Tlie early Ann- 
si longs wero breechloaders, hut notwitlistnnding their good , 
cpialitiea tliey developed defects of u seriou.s cJiaracter— I 
getting out of order at critical niumcnts, and causing iiunicr- 
<ms accidents to tho gunners. A strong prejudice conse¬ 
quently sprang npugainst them as “ seienlific toys,” and 
giiuncrs became nervous of a weapon which could shoot ' 
out of both cuds.” The battle of the systeins ri>sidted, soon < 
xifter 1870, in u rev(‘r.sioU to mu^zde-loadiug, and upon this 
principle all our ordnanee, fnnn field guns to those of 80 . 
.'ind 100 Ions, was constructed during the next few years. 
The method of making heavy guns was now supfiuMai to 
have reached some degree of finality, wlicn, in 1878, piiblin , 
Jitteiitiun was loudly culled to some new guns wdiieh had ^ 
been constructed by the firm of Sir William Armstrong, 1 
which, weight for weight, gave more than twi<*c the power j 
of any other ordnance at that time existing. | 

There then ensued aiUitlier c‘xpcrimcntal stage, which ; 
eventually n*sulted in a further and more eulire remodelling 
of our ronstructivo systems, iiiehiding the re-adoption of 
hreechloading guns. Tlie changes thus developed have 
gradually placed us in possession of the must sph'ndid and 
<«ffccUvc ordnance in the world; and it is w'ortli wldle, 
therefore, to look at the early experiments of 1878, by 
which these Important results were uehi(*ved. The first 
experimental guns in which the new features of coiihlruc- 
tion wero combined wero the C-incli Armstrong guns of 
77 ewts.—that is, 3 cwts. less than 4 tons in weight. 
Fired for velocity it was found that 70-lb. and 01-lh. 
projectiles could bo propelled with a muzzle velocity of 
respectively 2000 and 2070 feet per second. (The veUielty 
of sound is about 1126 feet per second, and the speed of 
tiio moon in her orbit is 16T4 feet per second.) The speed 
attained by the 70-Ih. sliot from tins gun enabled it to 
penetrate 8 inches of iron at a distance of a (piartcr of a 
mile. To appreciato the value of attaining such a power, 
it must bo remembered that a high initial velocity given 
to a projectile meant more than a heavy blow upon the 


adversary: it meant longer cflectivo range and better shoot¬ 
ing at all ranges; and moreover, that at any range whatever 
tho new gun would Ikj much more likely to strike an object, 
because the path of its projectile through tlie air was loss 
curved, and therefore less likely to pass over the mark. To 
furtlier ti‘st its penetrativ(> power, the G-ine.h gun was 
loaded with an 8()-lb. stiot and a elinrge of 3fi lbs. of 
powder. Tho 10 lbs. extra iijion the shot deercased its 
velocity to 1919 feet; but the projectile penetrated a 
turg<‘t of a little more than 11 inches of solid iron. 

These n^sults were dernon.strated iu 1878, and the fact 
that ill 18G.‘> the heaviest gun in the service, the GS-poiinder 
' of 6 tons 12 cwts., could make no impression on the 4^-inch 
; jdates of our earlier ironclads of the irorWoi* type, w’ill 
, give some Uttio idea of the extraordinary dovelopment that 
I had taken place in the art of destruction. A more remark'* 

' able comjiaiison might he made between the marvellous 
j ]ierfunnaiie.es <»f the G-incli Armstrong gun above stated 
' and the American lOj-toii siiuMith-boro of 16 inches-— 
regarded even iu 18117 as .a prodigy in ordnance. With a 
1 (JU-lb. charge the shot from this i9j-ton gun was utterly 
foiled by an 8-ineh t.arget, and with 100 Ihs. only just 
' siieeeeded in pcnetiuliiig it. 

Equally remaikabh* r^^^ults wci'c ol>taincd with an Arm- 
sti'Ting gun of 8'ineli calibre, weighing 11 tons (t cwts. 
The 10-ineh Woolwich gun of 18 tons eould penetrate the 
t»-ineh arniour of the JJfrcule.i at 600 yard.s distance; but 
I tho s/imc projiM'lile was stopped by a target equivalent 
to the 12 inch breastwork of the Thundirf}\ Demutatiou,, 
or (flottov^ even if placed close to the rnu/zle of the gun. 
The sliot fioin (he. new Armstrong 8-inch gun \Yould puss 
through tho armour of tho JJeTcuU» at 3000 yard.s range, 
and clean tliiotigli the breo-stwork of the Thundertr^ J)t- 
rnniatioii^ Jir Glatton at 2000 yards. Yvt the 10-inch 
Woolwich guii weighed tons more than the new Ann- 
sti’tiiig 8-iiielj gun. And again, the Woolwich 26-tun gun, 
of 11-iiieh eulibre. w{aihl pierce the Tknudn'urt 12-iiich 
Inea.'dwirrk at 5U0 yaids, but failed to gel Ihrongli the 
ll-ineh armour of the turrets—an achievement only 
accomplished by tlie 36-ton gun of Woolwich make. The 
new 8 incli Ann.strong guii would not only go through tho 
Tlnmdvrer's hiiMst>\i*rk. at 2000 yards, hut would pene- 
tr.atc tho 1 l-ineli jdates of the tnn'ets. 1‘hat i.s to say, a 
gun constructed on the lati*r princijdes of artillery science, 
and weighing a little less ilian llj tons, was far more 
|)owerful than a Woolwich gun <if 26 tons, and (sjualled in 
peiietratiun a gmi Aveigliing 36 tons; and this with the 
extremely iiUKlerate pressure (if 17 tuns jici* square inch ou 
the cliainbtT <*f the gun. 

Tlie steps whicli led to this inerease in tlie powers of 
heavy guns may be classed as—(1) improvement in gun¬ 
powder; uiid (2) alterations iu the material and mecliauism 
of ordnance, 

(1) The inudifieatioiis in the manufaeture of powder 
witliin the lust twenty years liave been little loss remai'k- 
able than those which have been witnessed in (he art of 
guiimaking. The pr»wder used in the Crimea, and indeed 
for years after, was the same as at Orccy, and ivas some¬ 
what justly rt’garded as an explosive. Now it is .simply a 
substance which bmiis witli great rapidity, tho products 
of combustion eonsistiiig of v.ipours and gases, the latter 
occupying rougliiy about 2HU times tlie volnino of the 
powder before ignition. It seems curious to speak of the 
lime occupied by the iguition of a charge, the explosion of 
which is apparently instantan(‘ous on (he firing of the fuse; 
but as a inalter of fact, the ignition occupies a definite 
period of time, varying according to the peculiarities of 
tho powder, which may now be made in small grains of 
the hizo of coarsely ground pepper, or in lumps of fronz 
8 to 12 oz. each, known os pebble or prismatic powder* 
The difference between gunpowder and a true explosive, 
Mich for instanufi us gun cotton, is easily Ulastrated by tba 
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Action of ft Bolid cube of rnch. With pm cotton detona¬ 
tion and the conversion of the whole into gas ai-o practically 
instautaneous, wlmtovor the M^e of the mass; while with 
A solid cube of powder tho exterior only of the hiiiip burns 
and gives off gns until the whole is cotiRnimul. No gim 
can bo made which is nut liable to burst if tliu explosion 
of tho charge bo too violent and instantuneous. A cliarge <d 
40U lbs. of gun cotton^ inst(‘a(lof gunpowder, would not tiuly i 
damage, but blow to pieces the strongest ]>i<'ce of ordnuiu'e. ! 
The sumo amount of very tinc-giain pc^vdiT would ex]>lode so j 
violently as to set up a prossuio of fvfan bO to 00 tons per j 
square inch, a fnro<‘. caleulutcd to crack and h(‘:im the boic of 
the gun, and render it useless or danp-rous for any further ! 
work. Pi'ojccliles, moreover, for largo guns me almost l 
alw'ays hollow, so us to contain powder or shut, as in the , 
case of slirapnell; and so great a pressure would most 
likely bretik in the hose of the shot and cause it to ex]>lude 
within tho gnii, to tho much greater damage of friends 
than foeii. Jf, however, the 400 lbs. of powder be in large 
lumps or culies, its completo ignition in the gun is blower 
than that of simall grains, for exactly the same reason that 
a large lump of coal is more sluwly consumed than tin* 
same weight of coal broken into small jneees. The expli>- 
siou of tho powder, W'lietlicr in birgo or small grains, is 
but moineiitary, but with large gtums the igmlion is so 
comparativdy slow that the ))ri»{eetijc is moving before 
the powder is fully ignited. 'I'hcii ensue.s a contest be¬ 
tween the increasing volume of the gas, tending to raist* 
the pressure, ami the growing space l>ehind the advancing 
shot, tending to relieve it. The shot is uitimalcly ejected 
from the gun, not with the transient force of a blow, siieh 
as would result from a too violent explosion, hut with tin; 
force given hy a jirolongcd and increasing push. In 
making a guii it follow's that regard must ho had to the 
weight of the shot to he moved and the charge Intended 
to be used. Tho length must then hu sueh that the 
powder will be fully ignited and its ina.\iinum pressure 
exerted just bofon^ tlic shot leaves the gun. Tho projectile 
is thus swept out with the utmost pussildo velocity, hut 
obviously every inch of barrel, after the full cficct of tho 
powder has been produced, is a source of uunoccssary and 
injurious friction; while, if the gun bo too short, a great 
deal of powder will simply be wasted by being blowji out 
unconsumed. By the use of pebble powder pressure in tho 
gun is brought down to about 1(> or 17 tons, with at the 
same time a far more powerful impetus to the shot. 

The effects produced by Sir Williiim Arnistroug in 187K 
were mainly the results of an eflcctivo use of slow-burning 
powder. First of all his gnus were chamhartd^ that is, 
the portion of the bore which contains the powder was 
enlarged sons to increase tho ])ussihle charge; and tlie 
guns were then lengthened, so that the whole might be 
folly ignited before the projectile was ejected, thus utilizing 
the full force of tho increased charge. In the battle of tho 
systems which raged so fiercely prior to tho adoption of 
muzzle-loading in 1870, perhaps the most remarkable thing 
was the circumstance that while there is now little doubt 
that the advocates of hreechloading were on the right 
side, the reasons originally advanced l)y them were mostly 
fftUftcions. The real cause which rendered brcechloadliig 
an absolute necessity was the im])rovemcnts effected in 
connection with powder. All these improvements t<M)k 
tho form of larger charges of slower-burning powder and 
increased length of boro, and there were then two horns 
of a dilemma for mnzzle-ioadcrs. First, the guns Jiod to bo 
made so long that loading from the muzzle, especially in tho 
turrets of ironclads, became practically impossible. Secondly, 
the slow powder cannot be made to burn iu the most effective 
manner unless the projectile be held fast by a strong 
band, which prevents it from moving till a pressure of 
about 2 tons is set up in tho chamber. This can only bo 
done in brccchluading guns, fur if the shot is inserted 


at the muzzle it must of necessity he smaller than the 
bore, and moves oil’ at tho moment of first pressure; while 
if put 111 at the enlarged breech it can be surrounded with 
a coating or rings of soft metal, which sufficiently retard 
its progress, effectually seal the escape of gas, and at the 
same time tit into the grooves of the riilhig and im){art 
tho necessary rotation. The eouclusion was inevitable, 
and ill 1882 the British government commenced tho re¬ 
newal of all its ordnance oii tho breechloading principle. 
l<'ur the same reasons, however, the old short breechloadciii 
of tlie Continent became obsolete, and foreign govornnientH 
which fur years Imd possessed guns of breechlooding type 
W'cre equally compelled to re-arm. 

(2) AlUrotiong in the Alaiarltd and Aftchanism of 
f^rf/«artcc.-*TIu! first iinporlaiit departure from ccnturiis 
of estubliriied usage in making heavy guns was, us already 
indicated, the adoption of rifling. As ])oiutod out in 
our ai'tiele on Gunnicuv, the chief gain insured thereby 
was accuracy, for it was found that when a dotinito- 
rotation was given to the shot, its chance of hitting a miuk 
at considerable mnge was immensely increased. With 
binooth-buro guns the shot fitted loosely in tho barrel, and 
on being fired jumped from one side to another, its ultimatt> 
direction being opposite to tho lost bump. In rifled guri'o, 
on the other iuuid, the bullet could bo tightly centred iu 
the barrel and cjectoil with far more certainty m a definite 
diri'ctioii. Conii'al ]>rojeetiles could also bo used, having 
the advantage nf going point foremost to the mark, witli 
tho steadiness which (|uick rotation imports. If, moreover, 
it could be iiihuied that u shot will proceed point foremost, 
tho liend could tlien bo adapted hy extra hardness for 
penetrating ]K)wer, or a fuse might be fixed so os to explode 
the shell on its point striking an object. 

The nature of the grooves with which a gun is riflud 
depends diielly upon wliether muzzle-loading or brcccb- 
loading is intended. If the former, tho shot, having to bu 
pushed down tho gun from the front, must bo smaller than 
the bore; while, If put in at the brcccli, it may be larger. 
In the first case the grooves are comparatively few and 
deep, and the shot is provided with studs, which fit into 
the grooves and guide it in its rotatory course. There 
arose the disadvantage, however, of there being oonsiderablo 

windage” or escape of g.'iH around tbo shot, between it 
and the gnn, often to the very serious erosion of the bore. 
Besides which, the studs frequently ** hitched ” or in some 
other way retarded tho progress of tho shot, and were 
either themselves torn off or they injured the grooves of 
the gun. The bomhurdment of Alexandria In 18K2 was 
carried out with muzzle-loading ordnance having for the 
most part studded projectiles, and the splitting of two of 
the 18-ton guns on board tho Alexandra^ and moro or leK» 
mischief to stweral others, testified to tho dangers attend¬ 
ing the use of studs and deep grooves. The difficulty bad 
been met to some extent by fixing a fiangod copper disc to> 
the base of the projectile. Under Uie first pressure of 
I firing, it was found that tho disc of softer metal expanded 
and cut off the windage entirely. The flange, moreover, 
expanded into the grooves of the gun, and, in Edition to 
sealing the escape of gas, assisted in giving rotation to tho 
projectile. This at once suggested the idea of getting rid 
of studs altogether, and a number of muzzle-loading guns 
were made with numerous and shallow grooves, to which 
tho expanded copper disc or gas check would more readily 
adapt itself. Tho guns of the InJkxibU^ at tho time of 
the bombardment refcTred to, were worked on this principlo 
without studs, and with fairly satisfactory results. It wu» 
found, however, that under some circumstances the pro¬ 
jectiles were apt to “strip,” ».e. become detached from tho 
copper hand, and leave tlie gun without any regular rota¬ 
tion. It will readily be seen that tho adoption of breech¬ 
loading guns affords tho most easy solution to all theso 
difficulties. Studs are entirely dispensed with, and, it 
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being no longer necessary fur the projectile to bo smaller 
than the bore, the bands of softer metal as gas checks and 
for giving rotation cun be fixed on or around the ahot in 
whatever manner may be deemed most fitting and ^ocure. 

Tbe rilling ol guns was only the commcncMmient of a 
series of changes which gradually led up to the present 
size and efficiency of our ordnance. Having olitaincd 
greater accuracy, the next step was towards velocity, for 
clearly the swifter the projectile the more destructive 
will bo the cITect of its Impact; the sluwrr the pro- 
jcctilo, the more must the gun bo elevut(‘d when being 
fired, and the shot then describes a curve greater or less in 
proportion to the elevation before reaching its destination, 
with the evidently numerous chances of overshooting its 
mark. If, therefore, a gun can give to its pnjjwdile such 
an increased velocity as will lengthen its cifcctive range by 
2000 yards, the gun will then, at any range, Im much 
more likely to strike an adversary. 

Accuracy and velocity, however important, were not tlio 
only ends which it became necessary for the gunnmker to 
secure. Concurrently with improvements in guns, vessels 
of war were armed with iron plates varying in thiekness, as 
time went on, from 4^ Inches in the case of the irumW, 
to 22 and 2*1 inches uruund the Inflexible.; and tliese 
massive slabs of iron, against any of which all ordnance up 
to the time of the Crimean eampuign were os {>owei'h‘Ss as 
a child's pop>gun, the artillerist was called upon to pierce. 
Great velocity may easily he attained by firing a compara¬ 
tively light ^lot with a lienvy charge of powder; but in 
order to do material daiimgu to an enemy’s ironclads or 
furtificatioiiH, there must be an energy imparted by the 
weight of the shot Itself. It is a wcll-ascertniiii'd fact, 
that with properly constructed projectiles, and with the 
same charge of powder for both, the heavier of two pro¬ 
jectiles, wliilc losing slightly in nmge, gains eonsiderahly in 


penetration, owing to the increased momentum given by its 
greater weight. Tlie utmost charge in the 100>toii gun 
would never suffice to send a number of small shot through 
a 24-inc)i solid iron ]ilate, whuterur the Tielocity with 
which they miglit thus he .sent, for upon the faco of tliO 
solid iron small shot would sim])ly bo themsolvos destroyed. 
The same charge, however, would send the huge 2000-lbu 
projectile clean through the 24 inches of solid iron. 

It was at a very early period sceii that to withstundf 
the enormous cnncUHsiou which, in order to throw pro- 
jecliles of greully incieavod size, guns would now bo 
(allied upon to hear, bronze was clearly ill adapted; and 
tlic first decided advance in direction which sub- 
KtMjnently proved to he the best, was by Cuptuiu llodmau. 
in America. He made ills guns of cast iron. But if this 
material he perfectly homogeneous ihere is a degi'ee of 
brittleness about it whieh could not ivithstand the ex¬ 
plosion of n very licavy charge, however thick tlic gun may 
bo. Captain Kudman recognized this, and after casting his 
guns hollow ho (xmlcd them down from the interior of the 
Imru, so Diat the inner portions ivcrc first soliditied and 
then compressed and supported hy tixe outer parts as they 
cooled. Very good guns W(*re made on this ])riucipl(;, but 
cast iron under any circiimstanees proved uiireliablu for 
the heavier kinds of ordnance, ami was displaced imme¬ 
diately Sir William Armstrong hrouglit out iiis system of 
building up guns by successive coils of wrought iron over a 
central steel tube, the coils being welded and shrunk on over 
each other iu such u manner that tlie steel tube is compressed 
by the wruughl-iron breech-coil holding it; which, iu its 
turn, is compressed hy the massive exterior coil, as shown 
In fig. 1. When the gun is fired, the strain is transmitted at 
once, or nearly at once, to the brecch-coil, and thence mont 
slowly to the ont(;r one. The system is founded upon 
utilizing to tlic utmost the strength of materials. Thurn* 



are two forced tending to destroy a gun when fired, one 
acting in the direction of its length, the other tending to 
rend it open in the direction of its circumfereure—the 
latter, which would have the effiict known as bursting the 
gun, being naturally the most severe. It is ncoossniy to 
dispose tlie iron, in this bnilding-up system, in the way 
best calculated to resist these forces, bearing in mind that 
both steel and iron arc twice as strong in the direction of 
their fibre os across it. The steel tube was accordingly 
placed with its fibre running lengthwise, while thewrouglit- 
iron coils, after being forgccl, welded, and then again heated, 
are shrunk on over each other with tlicir fibre clasping the 
circumference of the gun. The steel tube was considered 
to afford sufficient protection against the longitudinal strain, 
while coil upon coil in the roverse direction gave a poweitul 
Bocurity against the more trying transverse force. The 
various coils or hoops were pr4»pQr(‘d thoroughly by forg¬ 
ing and welding, and then slipped over each other after 
expansion by heat. Wrought iron on being heated from 
62" to 212° expands linearly about one-thousandth part 
of its length; that is to say, if a ring of iron 1000 inches 
in clrcumfercnco were put into a vnt of boiling water it 
would increase to 1001 inches. The co-efficicnt of ex¬ 
pansion, which is constant up to 212°, increases more and 
more from that point upwards, so that if the iron ring were 
rmsod to a tempemiuro 150° higlicr still (i.e, to 1102°) 
its circumference would be inoro than 1002 inrlics. Were 


a coil plungi'd into molten lead or boiling oil (G00° Fahr.^ 
it would be uniformly and sufficiently cxp.andcd for all tbo 
practical purposes of sbiinking ; as a matter of fact, liow- 
ever, an impruvised lire or ordinary furnace is the more 
economical mode, and answers tlie purpose very well, care 
being taken to axoid such a degree of heat as would cause 
scales to form. T'lio various coils are hooked together by 
shoulders to prevent slipping or distortion from the shock 
of discharge— the expansion by heat enabling tbc shoulders 
to pass, while on cooling they grip each oilier. In the newest 
of our guns this principle of bhriiikage and mutual gripping 
or locking together is carried out very ingeniously, and in 
snch a way as to add greatly to the longitudinal strength of 
the gun. 

Concurrently w'lth these improvements in the inanufoc- 
lure of ht'avy guns a better knowledge bad been acquired 
as to the qualities and maimfacture of steel. Its superiority 
over iron in toughness and strength bad already, been 
evident, but a scarcity of the propi^r kind of iron for con¬ 
version, and the great costliness of manufacture, restricted 
its use. The invention of the Besstnier converter, the 
Siemciis-Martiu and Gilchrist-Thoinna prorcHses, &c., com 
pletcdy revolutionized all previous conditions, and enabled 
stenl to be made «it comparatively low cobt and ol com¬ 
paratively uniform quality. Sir J. Whitworth was one of 
llie i‘urH(>st advoi'ates of guns made entirely of steel, but 
after a soies of experimenth the steel tube and wrought- 
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iron coils were at tlie tiiiio preferred ns bein" more reliable, 
cheaper, and, it was siipi> 08 ed, of equal Ktreiigth. The 
German gimmaker, Krupp, adopted 8o}id steel >ih his 
material, subseijuently modifying Jiis pi-ocess of manufac¬ 
ture by the usu of steel colls; and on tills system ho 
turned out j'lins of 70 tons the power of whieh was nearly 
^•qunl to that of tlio Kurdish Kl-toii f'un. In the face of 
such practical proof, it needed no very jirohmged deliberation 
to see. that wrought iron, like bronze and cast iron, had hud 
its day. Guns of wrought iron possibly he made to 

possess the same power as f?uns of steel, hut <*uly by liaudi- 
■eapping them with a serious excess of weight, and it wjus 
wisely determined that steel should he tlie material for 
llritish ordnance. The other most important change of 
recent date, viz. tlie ft(lopti«m of the system of breecli- 
loading, determined upon in ]S82, lias already been referred 
to, and the reasons f<*r the cliaiige have been pointed out. 
The coil system of construction has been maintaiiK'd, forged 
steel hoops being ]>lnecd on the cenfiiil tube and over each 
other In Mieh a manner as to give the maximum resistance 
to the main transverse strain, as well as to theiongitudinal 
pressuii’. 'J'lic latter is of course a moiv iinjiortant item 
in biVi'C'lilonding than in mnz/.le-loading guns, on neeonnt of 
the Icndeiiey to blowing out of ibc movable bri-eeb-pieeo or 
to tbe injury of the fimit llneails of its screw. To guard 
against this, tint rni'tal of the iirei'cli-piece beconn-s tliickiT 
and stronger tlian .a tbe niori* forward part ovei tlieclnim- 
ber, while a strong coil, extending to tlie extnane rear of 
the gun, chisp.s the hrccch-]*i»*<*c tiglitly over its meclianism, 
and prevents any tendency to opi n. 

In some n-spect.s Knglaiul had, pii«ir to 1RS2. fallen 
behind in the artillery lacc. Up to lK7r> or JS7(» our 
artilli-ry was ns g<KMl as any, and far IktoiuI that of many 
powers, hut ill the adoption of steel oidnnnec on tJie 
brc‘'e]iloadIng sxstein otbir nations (roin tiiat time pushed 
ahead. One ]Miint we have in mir favour. In a science 
which ndvanees so fast as gnnmaking lias been doing of 
late years, the power whieh waits longi'st before eonimitling 
itself to a new Tnanufai'ture lias the best ()f it, always 
supposing that it is not. eaiiglit impphig iiy an important 
war. Tln^ improvements in the ehamhering of guns and 
lengthening of the boro are of a elmraeter so vitally im¬ 
portant tlnit the shoit steel breeehlonders of tlie Continent, 
as they existed in lHH2, weie as utterly obsolete ns the 
short wrought-iron muzzle-loaders of Kngland ; .and in our 
re-unning with steel breechloaders we were ahk* to select 
the best jioiiits from the various systems woiked out by 
ntliers. This experience was pnrticulaily viilualilc to us 
as regards the breech-piece arraiigemont, the most compli¬ 
cated and difficult matter in a hrecehloading sy&tcm. A 
coinparatividy siuqile and very eilicient action has been 
iul(*pted, founded uii a plan already thoroughly tested in 
French guns. 'I’lie bore is continued right through the 
j-ear extremity of the ])ieee, the bix-ech end fonning an 
intcimittmit screw, that is, a seriw’ having tlie threads 
intermittently left and slotleil .away. 'I'lie lireucli-hlock 
liuH a similarly cut screw on it, so that wlieu tin* slots on 
the block corresjiond with the unlouelied threads in the 
gun, the block can he pushed .straight in, and the tlireails 
made to engagw-hy }):u't of a revolution. Tlie breech- 
bloidc being thus thoroughly secured, it then liecomes neces¬ 
sary to pi*ovide ag.ainst any escape of gas, whicli ohviou.nly 
^•xerts a force upon the bn’eeh equal to that upon the shot. 
Hiis is effeeted by an aiTangeinent l»y wliieh a stalk, c, fig. 2, 
passes througli lias bieech-bloek, its foot being secured on 
the exterior. Tlie stalk has a mtisiiroom-sliaped head, ii, 
projecting into the bore. Jfound the neck of the stalk, 
just under the mushroom, is a collar or pad of aslu'stoB, 
B K, secured in a canvas cover. When tlio gun is fired 
the gas presses tJic mushroom ng.'iinst the asbestos collar, 
and squeezes it against the walls of the bore. It is 
found tliat this effectually cuts off all escape. Thu firing 


arrangement consists of a removable neodle-holder, which 
carries a percussion tube nearly to tlie cud of the bore; the 
needle passes from the tnbo to the rear of the breech- 
screw, and is thoro struck by a hammer, actuated by a 
lanyard. Tlie vent, A, posses through the mushroom, and 
stalk, c ; a clutch box on the rear end of the stalk carries 
a percussion lock, D. The mechanism appears extremely 
complicated, but is by no means so much so us it would 
seem at first siglit. Not only is it difficult for tbe parts to 
get out of order, but any or all of them can he exchanged 
in a few minutes; while the safeguards tliat are provided 
by this npp:u*ent eompliciition of action arc numcixins aud 



important. The lube, for in.stance, cannot bo stinick by 
tlie hammer, even though the lanyard be pulled, till the 
breech is screwed home. Should there he a miss-fire, llie 
slide is dniwii buck to permit the cxcliauge of the tube, 
and the new tube cannot be fired till the slido is pushed 
projicrly o\er the. tu)»e again. Should the thumb slip in 
cocking, the. lianmi(‘r will not fall on the striker so as to 
explode the tube, but on a projection wliich is removed 
wlieii tbe lanyard is pulled. The firing of the gun is by 
these ^uliuus urrungements rendered impossible until the 
hreeeb-pi(Ti‘i.s properly fixed; and it is to lie ubser\*ed also 
that the whole of the mechaiiisin is at the rear, and thus 
protected by the gun it.sidf • unlike the Krupp arrange¬ 
ment, whicJi pnitrudes from tlie side, with a dangerous 
degree of exposure. 

All tiie several p<»rti<nH the breecb-jnece are of the 
finest gun steel, saving of course the obturator, that is, tlio 
pad or collar of asbestos behind the mushroom licad. Some 
aiTangomcnt of this kind is necessary in all brccchloading 
gluts, to stop any escape of gas; for how'pver impossible 
such escape may scorn when the breech-block is screwed 
tight home, the eiionnous pressure on firing would other¬ 
wise soon produce must dangerously erosive rushes of gas 
by the breech. Copper rings ore used for tbe same pur¬ 
pose in some other systems, but the asbestos obturator 
invented by M. de Ifangc is believed to bo (ho best. 

No less than fifteen months arc required for turning 
out a heavy gun of the now steel hrecehloading type, 
but sufficient plant was ereetisl for the inauufacture of 
several to proceed at once; and the vigour witli which 
our ro-amiamcnt pi'oceeds may be imagined from the fact 
tliat by the end of the government possessed about 
fiUO of tho new pieces, vaiying from 2 to 110 tons. 
iVivule linns hup]>ly a portion of these, the others are 
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the work of the Royal Gtin Factory, Woolwich, under the 
•uperintendeDce of Lieutenant-Colonel Mmtlimd, tbo stttcl 
in the latter case being supplied under contract by Sir 
J. Whitworth. 

'JJhcre is another class of construction known as ^^wirc 
guns,” which may possibly come into increasing promi¬ 
nence, but which in 1884 could hardly he considered to 
have got much beyond the espciimental stage. In the 
case of these guns, instead of being reinforced with steel 
coils or hoops, tlio brcech-pieco receives grcnt transverse 
support from a flat steel wire or ribbon, which is wound 
round it like thread on a reel, hut at eonsideruble tension. 
Xhin protecting hoops of steel cover the wire and form the 
exterior of the gun. The plan is one which gives lightness 
to the piece, but there is a want of longitudinal streiigtli, 
and it is doubtful wlicther by steed guns we have not 
reached the safe limit in reduction of weight, iinisinuch as 
the lighter the guu in proportion to its power, tin? more 
work is thrown on tho c;irriage in eheckiiig and .absorhitig 
the recoil. Should experience provo this to be the case, 
there will bo little advantage in ti»o intnaliiction of wire, 
cxcej)t in w‘rtain special cases, such as siege howitzers, iV:e. 

The manipulation of hrceehlouding gnus is found not 
to bo attended with any more difiieulty than ilmt of 
inuzzlu-loadcrs. The usual complement of itkmi to an 
ordinary gun is sufficient, while as for the heavier ordnance 


mounted in fortresses or in ships' turrets, the hydraulic 
apparatus invent<«d by Mr. Rendcd is such as to enable a 
100-ton gun to he easily woikod e\en by one man. The 
manner of mounting and working the huge piece on board 
one of onr Ironclads of recent construction is us follows;-— 
Tho iiHual trminions are entirely absent Tho gun lies 
embedded on a sort of sledge carriage, which is a mass of 
steel weighing about 14 tons. I’lojecting rings, which form 
part of the gun, rest in gitjoves, and prevent any backward 
or forward motion of tlio jfiece on tlu; eandage, and rotatory 
motion is prevented by strong steel straps, A A, fig, 3. 
Thus tho gun and c.an'iago are securely bound together, 
having tlieir axes parallel, and recoil together in the same 
direction. The cairiage rests and slides upon the planed 
sm*faoe of two east-steel Ix’ams of about 10 tons weight 
each. They are lield together hy tlu? recoil cylinder, u, and 
tlieir fi*out ends pivot vertically on a massive hinge, ir. Thus 
tho axe*; of the gun, the carriage, the recoil press, and 
the sliile are all parallel, wli.alevor the elevation, and the 
difiieulty of restraining tlio rotatory motion eaiised in other 
systems by recoil is completely got rid of. Lateral motion 
is upon rollers, r, along roller paths, <; Tlie whole 
weight is taken by two powerful hydraulic presses, <5, which 
W’ork always tog<dl»er, being acted upon by one common 
supply pipe. Jf the muzzle of the gun is to be elev.atcd, 
the h^dr.iiilk lums sink, and the Klidc, pivoting on its 



front end, is lowered in rear, earruug witli It i-eeoil press, 
gun, and carriage. The rever.su takes plm-e wlieu the guu 
ia to bo depreaaed. Not only is there the advantage of 
harmoniouB recoil, but tho pivoting on tlio end of the slide 
enables the gun to he fired through a very small port, 
which it iiils almost completely. This is nn improvement 
on the InJUxible^ where it was found necessary to attach 
to the muzzln of the gun a steel shield, formed of 2-inch 
bars, to guard the port from the fire of rifles and mueluue 
guns. Fig. 3 shows such a gun mounted en hariniic^ 
K being tho central pivot on which it turns, 11 the ruck, 
and K an annour plate. 

The loading arrangements are also extremely simple, and 
jireseut some features of nov'clty, keaides the mere fact that 
tho gun is loaded at the breech. With the exeeptitm of 
bringing up the ammunition and ramming, whieli m’o per¬ 
formed by another hydraulic apparatus, the whole business 
of opening and closing tJie breech is performed by two levers 
close togctlicr, which are worked hy one nmn. >le cannot 
make a mistake, for nothing can be moved out of its proper 
order, and whatever position a lever may he in at the end 
of its last movement, tho next act is pcrfoi’med merely by 
jiushing or pulling the lever to the opposite side. Out* pair 
of lovers works tho wliule breech-closing apparatus, prepares 
tho gun for loading, or opens the bre<>c'li after diseliiirge. 


Another pair of levers nins the gun out aiul in, and 
clevatCii or depresses it. !t is im])ossibIe to run it back 
or forward too f.ir, and the whole mighty mass of metal 
may bo managed by tlm band of a lady, who cannot 
jjossibly make « mistake. If she touclies a lever it most 
ix! to pull It back or thrust it forward from tla; position in 
which it then lies, and no niovcmt'nt that can ho made will 
si‘t anything wrong. All the movements involved in open¬ 
ing the breech, >\itlidrawiiig the breech-screw, replacing 
and closing the hreeelj, can be prrfonued in less tiuui one 
minntc', with almost absolute safety even in tho heat of 
action; and the gun cannot ho fired tilt the o]>oration 
of loading uud clobing the breech 110 % been completely 
performed. 

Behind and across the breech of the gun, but entirely 
sep.aratc from it, is a slide-bed similar to that of a lathe, 
and on this bed moves a saddle which carries the loudiiig- 
tuhe and a xx'st for the hreech-screw when drawn out of 
the gun. Now, let us supfiosc tliut the gun lias been fired 
and requires to he loaded. By touching the levers for 
elevating and running hack, tho gun is brought into tho 
loading position exactly. A touch on another lever brings 
the saddle into its proja'r position, unlocking and tui*niug 
the brceeh-piece as it comes. A touch on the third lover 
bringH up a piston from the rear, and makes It engage a 
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catch in llie breech-jiiocp. The samo lover moved in the 
cpposlto direction draws out tht! breech-piece, My upon u bed 
rnsuic to receive it. on tlic saddle^ which is tiien drawn out 
of the way hy a reverse movement of the lever which 
l)U)U^ht it lip. As the saddle moves sid<‘ways, that part 
of it containing the lojuliug tube comes into position 
exactly heliind the rear end of (he bnve. The small 
piston wljicli withdrew the breeeh-pieee now puslies tlic 
h>ading tube into the gnu, tlio object of the tube being 
to protect llu> threads of the female breech-screw from 
abrasion by this shot. All is now ready for loading, 
which is performed nmeh in the snino nianiu'r as in the 
inu7.zIc-loAding KtO-ton gnu. The jirojectile and its two 
lialf-churges are always ki pt ready on trolleys, which rise 
by hydruulie ]»ressiire from llii'ir places in the magazines, 
and arrive belwcSn tlic iiydraulic rammer head and the 
breech of the gnn. Other levers tlmist them forward into 
tlicir places; the loading lube is withdrawn and the breecli 
closed by a reversal of tbe difl’creiit movements just de- 
siTibcd, which do their work more quickly than the descrip¬ 
tion of their action can he read. 'J'he breech of the gun 
cannot be moved till all is complete, and tla* piece cannot 
be tired unless the hreeeh is acenr.itely elosi d and lucked 
to prevent its opening by concussion of discliarge. 

The dimensions of lliis 100-ton gun me as follows:— 
length, 40 feet; tliameter at muzzle, 2 feet 0 inches; dia¬ 
meter at breech, ft feet(iindies; (Uamiderof bore, 17inciics; 
diameter of |iowder-uhamhcr, 10 j inches. Fired for testing 
against armour plates, the e.liurge consisted of 772 Jbs. of 
powder, wliii'h gave to its 2002-11). sliot a volocity of 1811 
feet per second, and tlic enormous energy of 47,036 foot- 
ions. The gnu was tested at Spezzia in 18H2, and may 
he said to mark Ihc huge strides of the gunniakcr’s art in 
tlie twenty-six years from 1856, wlicu the greatest wonder 
in guns was the 68-poundor, with its 16 lbs. of powder 
and a 66-Ib. shot. 

If it be asked why such monstrous pieces of ordnance 
should be used at all, the reply is that the condition of tiio 
contest between guns and armour-plates has been com¬ 
pletely changed hy the constnictioii of steel and compound 
armour. A gun which could send its projectiles clean 
through 24 indies of solid iron, failed to get tiirougb an 
11-inch plate faced with 3 iuches of steel. Steel plates 
can be made impenetrable even to the energy of 47,000 
foot-tons, though It is unlikely that any vessel could 
stand tbo force of two such blows well directed; the 
plates would probably be smashed and the desired damage 
eticcted. Dut tile projectile has yet to bo found which could 
perforate some of our steel-clad vessels. Chilled iron-shot, 
whidi had done wonders with iron plates, splash harm¬ 
lessly on the surface; while steid sliot usually break if too 
Imrd, or flatten out if too soft. 

We have dealt hitherto with sudi heavy guns as are 
carried hy our navy and in fortresses; and with an insular 
nation of a peaceful disposition it is perhaps natural to 
attach the first importance to these defensive classes of 
urdimncc. It is to be reinembcred, however, that wars 
which turn on the comparative power of heavy naval ord- 
iiHiice are few and far between, while every engagement 
which takes plo^ in the sniullcst campaign depends to a 
greater or less extent on tbe ebaracter of the rival field 
artillenes. In none of our “little warsagainst wr.ak nations 
and undisciplined troops has succi'ss or failure ever binged 
upon Ironclads and big guns, hut alwa\s on shore forces 
with their rilles and field artillery. It would bu in tbe 
highest degree dangerous to neglect naval ordnnncc, the 
importance of which may be declared suddenly at any time; 
but In view of the important part ])laycd by artillery in all 
great wars of recent date, it would 1«* equally culpable to 
be content with a secondary place us regards light field 
pu*ces. 

TTic manufacture of field artillery difiers in several con¬ 


siderations from that of lieary ordnance. A lieavy gun 
limy bo designed with the one object of shooting well and 
destnictivcly. Tim caniago can then be designed to match 
the gun, and the platfuriiis, whether in ships or forts, built 
to match the gun and cturiage. Dut hi the case of ^ficld 
artillery there are bounds of weight, recoil, and carriage of 
ammunition which cannot bo broken; and the designers 
are limited by tuctieal considerations. The first of these 
is the absolute necessity of energy and rapidity in the use 
of field artillery, llotli gnn and carriage may be of magni- 
fieeut eunstruction, but If deficient in mobility it is utterly 
useless for inodern warfare. There are two regular field 
guns in the llritish service, the 16-puunder of 12 cwls. and 
the D-pounder of 8 ewts., botli wrought iron and steel 
muzzle-loaders. These were introduced in 1872, and at 
tliat time were far tlie most cfTcctive and deadly field guus 
ill existence. The French guns wore then far behind, 
csprcially in atninuinlion; the German were rather lighter, 
but less j»o\v«Tful, with inferior velocity, no greater accu¬ 
racy, and w'itliout slirapnell. in addition to which the great 
war of 1870-71 had developed serious defects in tiieir 
brcecli-closing system. The Austrians were still further 
behind in all respects; tlie Jlnssians and Italians liardly 
worth speaking about. Iriimediately after the war, how¬ 
ever, the Gonnans set to work to reconstruct their field 
artillery, and produced the patterns of guns which still 
exist in their service. Krupp improved Ids breecli-closing 
fittings, and produced steel guns which were an enormous 
advance upon the weapons employed agaiiibt Iho Ftencli, 
and surpiiKHcd also tlie Knglisii muzrdo-loaders in all the 
([uslities of a good field artillery. Krupp's lighter gun 
weighs 7 cwts. and throws a shell of 1L lbs. weight, with a 
muzzle velocity of 1525 feet per second; the heavier weigJis 
0 cwt., and throws its 17-lb. shell witli a muzzlo velocity 
of 14 6U fiM't ]>er second. These are known as the pattern 
of 1873, and are formidable w'etipons against those of any 
nation. Austria commenced her experiments about tbo 
same time us Gennany, and followed pretty closely tbo 
Geiman pattern. Hut she was in no hurry to re-arm. 
Using the metal of her old bronze guns, but treating it in 
a new w'ay, according to the inventions of Colonel Uehatius, 
she produced in 1875 her present pattern, and, profiting 
by the experieneu of tbe Germans us well as her own, 
made cerliun steps in advance. Her steel-bronze field 
artillery—which has, showever, no steel in it—is therefore 
slightly superior to that of the Germans. The Fi'cncb 
were even slower in their ro-armament. A large number 
of difierent patterns were sent in and tried, all superior to 
their muzzle-loaders of the old time, and oven to the fiefiye 
breechloaders made during the war. But of tliese latter 
a great number hod been made, sufficient for any small 
war, and France did not pretend to undertake great cam¬ 
paigns. Her artillerists worked slowly but surely through 
a muMS of experiments which resulted in the final choice 
of steel breechloaders, rather bettor than cither German 
or Austrian. The Italiuns followed tbe Austrians slowly, 
but subsequently added to the power of their guns by 
alterations in ammunition. One of their guns Is of bronze, 
the other of steel. The Kussisns remained for behind till 
towards the close of their war with Turkey, after which 
they gradually provided themselves with steel breechloaders 
very mncli like those of the Germans, hut with the pecu¬ 
liarity that they have three different pieces, one called tho 
light gun, tlie second the horsu artillery gnn, and the third 
the battery gun. Both as regards tho number and efficiency 
of field artillery guns every important nation was in 1884 
superior to tho English; but tho remarks we have already 
made as to the advantages possosssed by the nation which 
ro-ai-ms last apply equally to field artillery. Experiments 
which have been in jirogress since 1676 have resulted in 
ample material fur rapidly transforming our field guns, and 
obtaining a jtoKitioii even superior to that occupied in 
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1872f if only tlie znrnna aro voted with nnatiuted hand. 
In all probability ateelf which has received such marvellous 
development since 1872, wlU be the material of <mr future 
field pieces, if not of the carriageH aImo; while a brccch- 
load^ig system scorns indicated by the same pHiainuunt 
necessity as we have seen coiupclled its Adoption for naval 
ordnance. 

Machine <7tt7w.—Tlie history «'f small-bore Tnachine 
guns may bo considered to date ns far luiek ns llui iiiveii- 
tiuu of cannon, for shortly after that event, and before field 
])ieces were constructed, a speeies of Btnall-bore nnichine 
j^nn (termed ribandequins, or organ guns) was eiuployed 
as the only weapon available for artillery purposes. 

In the sixteenth century the difliculties of construcling 
earriaguH adajitable to the use of field guns having been to 
some extent overcome, organ or maeliiiie guns gradually 
fell into disuse. They reappeared during tin* American 
Ch\il War of 1800--63, when, at the siege of Chaileston, a 
Ho-cidled “riHe-battery,”the Ueyiier, was used. Its weight 
was 1400 lbs., and it discharged 175 shots per minute. 
Hut little Attention Nvas attracted to it. Some (hitlings 
wore also with the Northern army. The Montigny riHe- 
<-aUhre gun, better known ns tlic “ mitrailleuse,” wa.s used 
l>y the French in tlio Franeo-IVussian War of 1870. It 
fired from 150 to 200 shots a minute, contained from 
twenty-five to thirty-seven barrels, and its ineebanisni was 
lieavy and compluuited. Its introduction had been kept 
80 profound a secret that the gunners did not nndei stand 
the working of the muchiin*, and tlie oflieeis were ignorant 
as to its tactical employineul. Still IL produced great 
c-iTect, and its inysterionH grunt rauie to la* regarded with 
unpleasant feelings, even hy the iiardiest and bc.st-se:ison(*d 
of tli« German troops. As, however, it did not answer 
the ex]teetations formed of il, the Germans and Fr<*neh 
practieully discarded it for field oj)ernti<ins, and the liritlsh 
government wa-^ much influenoed by tlieir exaini>le. Shieo 
then great improveincnts have been made by sev(*ral in¬ 
ventors, and (he weapon has dining the bast few years 
crept into favour, especially with the Kussians. In oiir 
<*wn army so eminent an nutliority us I-ord ^Volseley 
I eccntly predicted an enormous future fifv it.” In inili- 
lary circles generally, however, maclilno guns encountered 
no small prejudice, under the mistaken idea of their being 
<Jesigncd to supplant artillery. 

A decided advance upon tin* French mitrailleuse, and 
the first machine gun ever adopted by tlie Uritish authori¬ 
ties, is the invention of Dr. Gatling of the T>nited States, 
its principle is that of the revolving mnebine giin, and it 
''Onbists of a certain number of rifled steel liarrels revolving 
round a central sbnft as a common axis; for eaeh barrel 
there is a separate loi'k, and they are caused to rotate and 
motion is imparted to the loading and firing ineeliaiiisin by 
A hand crank. The weight of a Gatling gun varies accord¬ 
ing to its calibre and (he number of its barrels—the weight 
of the English service gun, with ten barrels, being Oj^culs. 
Its rapidity for tun barrels is 400 shots per minute, and 
Tlie latest improved pattern of Gatling gnu 1ms fired up to 
<>G0 shots in one minute. There is no independent action 
of each barrel, nor can volleys he fired, but only single shots. 

Whether, however, maeliinc guns were to be used on land 
or not, there seemed little doubt as to iheir utility fur naval 
liurposes. Most of the nunieruus im]>r{iveinentN of tlio 
weapon were, in fact, prudnex'd as a species of response to 
tlie torpedo. Huge ironclads, enel) costing about £750,000, 
and caiTying the heaviest ordnance, found themselves, 
nevertheless, in the undignified position of being unable to 
cope with the swarm of insigiiiiieant-looking craft wliieli 
buzzed aronnd them and tl)r(‘Ateued to blow them up. 
Some special means were evidently necessary to kec-p 
these dangerous small fry nt a safe distance, and the 
Ilotclikiss or Nordcnfelt machine guns answer this purpose 
more effectively, if well scrr'cd, than the kind of crinoline- 


network which it was pixiposiMl to fit up around armour-' 
plated KhipK. 

Mr. Nordcnfelt is the inventor of a series of guns with 
mechanical appliunees for insuring rapidity of fire, varying 
from those of tlie Kume ealibro as ordinary rifles, and 
firing the same ammunition, to guns of 2^-itich calibre, 
firing fi-lk shells cajmhle of piercing 3 Inches of armour. 
The rifle-euliliie guii of five barrels fires COO shots per 
miimle, as compared with 300 to 400 by the Gatling ten- 
harrel, nr ICO by the old Froncli mitrailleuse. If tlm 
Noi'denfolt ten-barrel gnu bo used, a stream of no Ii'ss than 
1000 shots per ininuto may be pumped upon a luckless 
enemy, and tbeie aie eirenmstanees quite ciuieeivablc under 
which three or four such gnus, served in all ly less than 
twenty men, miglit hold a whole army in check. The 
extreme range of sucli a giin is the same as that of the 
Martiiii-IIcnry rifle—alxiut 3000 yaids—though the neeu- 
rate or generally useful range would not exet*<‘d from 1200 
to 1500 voids. 'I'lje rce(»il of the weajums is eflectually 
elieekcd, ho that they need no further aiming, even after 
volley firing; while the nieehauism jirovides for a lateral 
or K<*.T.ttering tire. Extraordinary, liowever, ns are the jn-r- 
formances of these guns, the, Gardner inventions, doserilied 
further on, have been preferred for use in onr army, and 
their wonderful eflieieney, as proved by actual use in the 
Soudan, apiw.'ies to have fully justified tlie choice. 

The Noidenfelt gun. eliicfly relied npmi in the Uriti'-li 
navy as an ‘‘anti-torpi'do-hoat inaehlne gun.” is one of four 
barrels, each 1-iiieli calibre, firing iirmonr-pieieiiig, solid, 
elongated sh it. It is a very powerful weapon, e.apabk‘ of 
pouring a rain of destructive bullets at the rate of 150 to 
200 ])er minute, sncli as would pierce the armour and 
boiler-plates of a torpedo boat, and tlins destroy and 
probably sink it, long before tlie latter could get near 
enough to diseliarge its dcadl\ freight. This nnti-lorpcdo- 
hoat gun, of Nvhich we give an engraving (fig. 4), was tlie 
first of the Nordcnfelt series intioduced into the llritish 
navy, and consists of a reotaiignhir framework of wrought- 
iron, the siiles of which are, eonnei'ted by three plates or 
transoms, 'flic fonr bands are placed side by side in the 
flame, tlielr iiiuzde-eiids passing tlmiiigh the front eros>- 
jiieee, while the breech-ciids are screwed into the iniddlo 
eross-pieeo. *rhe principal pails of the gun are—the 
/ceer, which is fixed to tlie axis pin, and sets tlie 
whole mechanism in motion; action block, jilaced in 
rear of tlie middle cro.ss-]iii‘ce, and eap.iblo only of move¬ 
ment backw'ards ami forwards. In front of this part aro 
screwed four sti’d breech jilugs or plungers, corresponding 
to the barrels, hiach is jiiereed with a channel, in whieh 
.a firing jiin moves freely, nmi fnniiblied on the rigiit sid 
with a claw extractor, llehiiid each firing pin is a hammer 
witli a ])rojee(ing tenon, and beliind eneli hammer is a 
strong spiral spring. A ]>hite pi\oling on an axis, and 
with two curved slits tlierein. gives reciprocating motion 
to tlic locking <*r recoil Imlts. 'I'he director jdale or cam 
is secured to tlie action block, and in its slots fits a roller 
working on a stand on the action lever. In the rear there 
is a bar, kept in its jilace l>y a tliuinhsen-w, and which 
retains the four firing springs in the netiou block. The 
carrier block, or cartridtro receiver, is ^ cost-iron plate 
having four longitmlinal holes for tiie empty cartridge coses 
to drop through when extracted, ami a similar number of 
strips oil which to carry tlie cartridges wlien loading. This 
block is capable of slighl lateral motion, which is afforded 
by a lever pivoting freely on the motive axis. Tho 
trif/ffer comb is secured to tlio r<*ar cross-piece, and is 
capable of lateral movement; it lias four teeth, and is 
prcRScd to tiie left side of the frinno by a powerful sjirhig 
fastened to the rear cross-pieci*. The action lever is 
fixed to the motive axis, and has a stud on which tlio 
director-friction roller works; also in front a tongue to 
work the rec(>il bolt-plate, and in rear a tongue to move 
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the tripscr comb to the right. The hrttch cover has 
on itH top a slide stop and catch for the ho]>per, and also 
four holes, through which tho cartridges pass from the 
hopper to the carrier block. It is pivoted to the frame in 
the rear, and kept in position by means of n spring lock. 

When mounted on board the gun pivots upon tho apex 
of a conical stand, formed of wrought>iron plates, and of a 
convenient height for manipulation. It is worked l>y three 
men, one of wJiom watches tho delivery of tho cartridges 
into tlu! feeding trough, while the second works a lover 
backwards and forwards, firing all four ban'els in moment¬ 
ary suecessluii at every movoincnt, and tho tiiird points 
tho gun upon the object attacked, and changes its direc¬ 
tion uL will. Like most machine guns it is provided with 
racking gear, by wliich a sweeping movement is auto- 
mntuuilly imparted by tlic firing IcvtT. Thu Ijeuvier 
Nordciifelt guns of 1 *85-111011 and 2*2-iiich calibre throw 
8 -lb. and shells, capable at 1000 yards of piercing 

1’2 Inch and 2*5 inches of steel respectively. There is a 
recoil of 8 Indies in the cast* of the heaviest gun, the 


G-poundcr; but even allowing for the re-aiming which then 
becomes necessary, twelve shells per minute may be tired. 
Such guns find a useful place In unannoured cruisers, troop¬ 
ships, gunboats, &c., and both on land and sea in the nu¬ 
merous cases that arise when the firing of heavy ordi^^auce 
involves nut only delay, hut waste of power. 

A feature in which machine guns claim to excel is 
tho extremely valuable and often vital one of mobilityi 
and tiicro seems no doubt, from tho result of crucial tests, 
that tbey combine lightness with their other extraordinary 
qualities in a very eminent degree. A onu-baiTel riile- 
calibro gun, firing 1.50 to 180 shots per minute, can be 
earned by a light cavalry soldier without overbordening 
his horse. Two foot soldiers can cosily carry one of 
three or five barrels, with tripod stand, and a liberal 
<{uantity of ammunition. One of tho ton-barrel guns may 
readily be moved about on a light carriage drawn by a 
couple of men; or cillier the five-barrel or the ten-barrel 
may be fixed on the ship’s rail or mounted in the top. • 
The anti-torpedo-boat gun may also be put up aloft, or it 



may with equal farility be firnl fiom a boat. Kven the 
iieavicr G-jiounder slid) gun, in fact, may just as easily be 
t'lNod In u boat us on an iiondad. And kucIi facility of 
moving rapid-firing gnus is .an imporlant item in tlidr 
eiHciency, cs))c-dally wln-u being canied siboul in the uii- 
ciiili/(.'d and mountainous countiics Jii liicli some of lin* 
“little wars” of this country lixve lu'i-n carried on. lie 
that ns it may, there ran be no doubt of the value of well- 
handled, quiek-iiiliig machine guns at Uie defence of a 
woik, defile, hiidge-Jiead, load, &e.. when the time alTurded 
the defence to stoji the rush of mi assaulting paity and to 
heat it back can only be rounled by minutes and seconds, 
during whidi short period the fire of the defenders should 
be unbroken and overu helming. 

The llotehkisK gun iiist found favour abroad, especially 
in the Trench navy. Jn its general form it eon^iHt8 of fixe 
hiurcls, made of ^^'llitworlh IhiiJ-comprcssed steel. Thesu 


barrels are gronjted round rt common axis, and are made to 
revolve in front of a solid immovable breech-block. Thia 
hreeeh-bloe.k has an opening in the upper part to introduce 
tiic cartridges, and nn ojienirjg underneath for the exit of 
the em)>ty cartridge e.ases, wliich are thrown out by means 
of an autoiiiatlc extractor. The cartridges are fired singly 
as th<*y present themselves liy the rotation of tho barrels 
to the blow of the firing pin, and while resting for an 
iastunt motionless In front of tho solid portion of the 
hrceeh. The tuniing of a crank causes the automatic 
loading, firing, and extraction of tho empty cartridge cases. 
In the working of the gun the gunner Is enabled to point 
the weapon in any direction by bearing against a shouldcr- 
piijctj poAsesHing a practical resemblance to the butt-end of 
a rlllc, but diflereiit in form. Pressing against this lever, 
ns it may be tenned, tbu gunner is aldn to raiso or depress 
the muzzle of the gim, and to turn it to the right or left. 
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His loft hand also grasps a dirocting-bandlo tinder tliu 
breech of the gun, wliile his right hand turns the crank. 
The gnn is attached by its trunnions to a pivot working in 
a socket, the ctfect being to afford facility of motion both 
in % vertical and a horizontal plane. The type of gun 
most extensively adopted has a calibre of inch, firing 
an explosive shell weighing J lb.* or a steel shot nearly 
ono-third heavier. These will penetrate steel armour of 
1 inch in thicJciiess at ranges of about 2000 yards when 
striking fair, or at GOO yards when at an oblique angle, uji 
to 70 degrees. The maximum rapidity of tire is nearly 
eiglity rounds per minute; or when accurate shooting is 
required, from thirty to thirty-five rounds per minute, 
'fiiere is a larger specimen of Hotchkiss gun, tlie calibre of 
which is a little less than 2 inches, and the projectile either 
a steel shut or shell weighing nearly 2^ lbs. These are 
capable of piercing steel plates inch thick at a distance 
of nearly a mile, the rate of fire being twenty carcfully- 
almed shots per tninntc, or sixty at close quarters. I'lio 
gun is, in fact, a small rapidly-firing cannon. A still 
larger one has been constructed, having u calibre 2^ inches, 
and firing thirty rounds per miimle, the weight of the sliell 
licing about lbs. The generality of the llotclikiss guns, 
in fact, are of a heavier type than flu* Nordeufelt; and 
while cxctdlent fur their purpose as slid! guns, are tieccs- 
sarily of a somewhat less portable character than the 
Kordcnfolt. In the United Stales the Hotchkiss guns are 
used extensively as field pieces. 

The Nordcnfelt is, us already obsemd, extensively 
ndopt(‘d in tho British navy, and it is claimed for these 
guns that they are as serviceable for rille-calibrc ns fur 
shell fire; but a select committee on machine guns reported 
in 1H81 in favour of the GardinT systeiri for rillL'-calibrc 
guns. I^rgo quantities of two-barrel and fivc-barnd guns 
on tlie Gardner system were coiiscqiieiilly ]>urchased by the 
government, and tlieir cflicicncy and value weie elejirly 
proved in tho Soudan at the battles of K1 Tcb and 
Tarnasi, where they did gn-at <*-\.e<'ulion. 'i'hcy also 
]) 08 .scBS tho very essential qualities of lightness, simplicity, 
and portability. 

Tho working of the gim is os follows:—Tho bullet ends 
of the cartridges arc inserted in a perforated wu^sdi'n block, 
and are thus conveyed to tho “rewn'oir” of the gun. 
Tins rcser^'oir has a flanged way or a T gr<io\e, winch 
liolda the cartridges by the head or rim, and the ''urtridges 
full by gravity to their places at the rear end of the barrels, 
as shown in fig. 5. The turning of tln^ linndle, or hand 
crank,actnntes tho aitiqilc incehanism, nnd the plnnger.s" 
push the ejirtridges into tho harreh, nherc tl»fy are dis¬ 
charged, wliile the continued rotation of the cmnk oxtraels 
tho empty shell of cartridge. In the one- nnd two-haiT(*l 
gun the empty shells are expelled through orifices at the 
side of the gun, and in the fivo-ban*el gun they arc with¬ 
drawn from the rear end of the barrels, and are forced 
tlirough apertures in the cartridge rest, and fall to the 
ground nearly vertically. The speed in the rotation of the 
Iiand crank necessarily gives the rapidity of fire. The 
ono-bnrrcl gun has been fired at tho rate of 31)0 shots 
per minute, the two-barrel at COO, and the five-barrel at 
1200. Tlie cartridges fall by gravity, but gnivity is always 
accelerated by the firing of the gnn nnd by the insertion 
of new cartridges. Tlic speed of firing, it will be noticed, 
is double that of tho Nordcnfelt gun, while the portability 
is fully equal. 

Uemarkublo, bow’cvcr, as arc tho performances of these 
various machine guns, they are eclipsed hy tho invciition 
of an American gentleman, Mr. Ilirnin 8. Maxim. All the 
machine guns hitherto described nn^ worked by tho rou- 
tuiuous turning of a handle, tho opi'rator ha^mg also to 
give lateral mutton, wliilc another man feeds with ammuni¬ 
tion. Mr. Maxim’s is a truly automatic inacliine gun, for 
on simply pulling a trigger unec it will fet'd itself and fire 


away continuously at the rate of COO rounds per minute if 
desired, the operator only having to impait tho traversing 
motion as reipiired. The gun has a single barrel, and is 
arranged in such a way that tho force of tho recoil from 
one round is utilized nnd forms the motive power for load¬ 
ing nnd firing tlie next round, and so on round after round 
in succession. 'J'ho weapon is of the ordinary rifie calibre 
of *450 inch, and weighs, with its trijiod stand, 12fi lbs. 
It stands aixmt 3 feet high, and is about 4 feet 9 inches 
long from muzzle to rear of firing mnclmnisin. The cart¬ 
ridges, to the number of 333, arc placed in a canvas belt, 
some 7 yards long, and length can be attached to length 
ns cacli becomes emptied, so that tiring may be kept up 
eonliiiuuusly. Tho belt is placed in a box immediately 
below the gnn, and tlie leading end of it is inserted In tho 
gun to start with. As tho gun is fired the belt is drawn 
into it on one side, and one after anotlier tho cartridges 
ai’e drawn out of the belt, forced into the baru'l, fired, and 


riff. 



the empty belt and I'.irtriilge enses ejec.ti'd fr(»m tlio opposite 
side of llu* gun. The rate of firing is regulated by tho 
distance of jiulling over a lever <m a quadrant scale, and 
may vaiy from one to GOO rounds ]»cr minute. Oiieo 
adjusted for a certain spc'cd, tlie firing is maintained at 
that rati* until the supply of cartridges is cxlmustcd, inde¬ 
pendently of human agetiey; so that were the gunner killed* 
his machine would still work un. Mr. l^luxim has nn 
ingenious nvrangi‘inciit for applying the belt system of 
antoinutie firing to rifles fired from the bhouldcr; hut Die 
system above described appears to be the most practicable, 
mid delivering, os it does, a perfeet hall of bullets, and 
being self-acting, it would a^ipcar to commend itself for 
use wherever inaeliine guns are applieable in war. Tim 
weapon was hrouglil *»ut tow.ards the elu.se of 1884, and 
at that time had iisul no experience in actual warfare.. 
Tho expoMire of guimcrs is reduced to a minimum, there 
is a device for ohvialiiig ihe efi'eets of overheating by rapid 
firing, nml an nnangenjeiil for .inying the smoke off frou> 
the muzzle. 
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GUN COTTON. or P^oxilin or Trlnitro-ceHulonc. 
In the year J8 hi I'rofeKsor Si'lionboin of Basel nntiouiicod 
that ho had discovtM'cd a substance possessing >dl the use> 
ful qualities of gunpowder without its defects, and oxlii- 
bitod it at the meeting of t)>c British Assoeiulion at South¬ 
ampton in that year. The invention made its way into 
popularity with great rapidity, for what could ho more 
agreeable than an explosive material of great strength, in 
the form of a beautiful, soft, clean substance, that gave no 
smoke in its combustion and left no tra<-<‘8 behind? In 
fact a general enthusiasm arose; and while Messrs. Hall 
<if Faversliam began to maimfaetin-e it i» England, f(»reign 
governments seized upon the idea and began to carry it 
vigorously forward. But if its yK)pulaiity arose and spread 
rapidly so did tlie reaction against it. Tcrrihle explusious 
<ic-currcd in factories an<l magazines—not in <ino tunmtry, 
bat in all—and for a time manufacturers would have noth¬ 
ing more to do with so <ieadly a material. After a lapse, 
of some years, during which little was heard of the matter, 
Baron von Leak, a captain of artillery in the Austrian 
army, instituted a scries of experiments and ascertained 
l)ow to render pm cotton safer, ami also to repihile its 
action to a certain extent; for one of the p'ent faults of 
that first made liad been its c.\oes.sive rapicllty of igni¬ 
tion, and consequently destructive effect upon the gun 
in which it was fired. The method employed W’as to syiin 
the cotton into tliread, and roll tin's on a small reel fc»r rifle 
cartridges, and to (;oil this again into royies fur large artillery 
and mining. 'J'lie amount of success, however, was nut 
suflicicnt to justify its adoption for artillery purposes; but 
it was very extensively u.sed us a mining agent, for which 
it was found in every respect adinirahly adapted. In 1 S(>2 
the British Association again took up the mutter, under 
the advice of General Sabine, JI.A., jnesjdent of the Koyal 
♦Sorinty. In tlie following year tin* Ivngllsli government 
appointed a committee to inve.stigatc tlie uluilo subject, 
and Mr. Abel, F.R.S., cheinlst t(j llic war department, 
clTcctcd numerous imjiroveinents in the process of manu¬ 
facture, which is in brief as follows;—Jhaigii wjiste cotton, 
no matter how short the fibre, is cleaneil th(m)ughly, dried, 
and dipped into a mixture of three parts sulphuric acid to 
ouo of nitric. If the acids were weak the cotton would 
disfMilvc, With the strong acids used a combination of the 
nitric acid and cotton ensues, while the sulphinie acid takes 
np the water left behind by the nitric acid, and so ktieps 
tile latter always strong. There is a row of binall tanks 
fed with acid tlirough pipes from a reservoir. Into each of 
the tanks a pound of cotton is dip}>ed, rare being taken lo 
immerse it all completely. It is tiieii taken oiii and laid 
upon a grating over the tank to tir.'iin, and tliomughly 
h(}ueezed by iron paddles. Twenty niinute.s sufliet* f<»r this 
o{>cratio!i. Ti»o converted cotton now go<‘8 into jars, which 
stand in water to keep them cool, for much heat is de- 
vehiped in the (tombination. After soaking here for many 
hours the cotton is placed in a revolving drum wdth small 
holes in its exterior. It whiils rapi<lly round, and dis- 
<'harges most of the spare acid by its centrifugal force. 
Then comes a very important proj'i s*.—tlie wasJiing. First 
the cotton is thrmvn into a fall of water, and a man watohe.s 
to prevent any of it eseayniig in.^tnntaneous immersion, 
otlierwise the acid and the wuter woultl set up an action 
strong enough to burn some of the eotlon, or at least 
<lamage it After thorough wasliing Iii a tank muter the 
waterfall the material is placed in a vat to sleep in water 
until no acid is perceptible. The cotton is then placed in 
a mill like tliat used in yiapcr-moking. The water used 
to make the pulp is slightly alkaline, in order to take up 
the last traces of acid. The next operation is drying egnlii 
in a centrifugal machine. I'hero 1ms now been })roduced a 
gun-oottoa pulp, which has only to be pressed into the 
shapes most convenient for its inhmded purpose. The 
most common forms ore those intended for fowlIng-plcccs 


and blasting. It is found that whereas gun cotton firc'd 
by Hiraple ignition puffs off harmlessly, exerting no dcstrue- 
tivo force whate\er upon tliu body on which it may be 
resting, tlie same quantity of gun cotton exploded by con- 
cushion has a power equal to mure than six times its wdght 
of pinpowder, and will shatter blocks of granite, break up 
thick iron plates, and blow down or destroy any body in 
contact with it. When it is added that tins subsUnee is 
perfectly safe to store, transport, and liandlo; that its 
combustion when fired in this way is so complete that no 
noxious gases arc given forth; and that tlic primers, or 
detonating substances, arc quite as harmless as ordinary 
percussion caps for fowling-pieces—it will be seen tiiqt 
mining of all descriptions, military and civil, becomes 
immensely facilitated, while the dangerous operation of 
“tamping” is rendered unnecessary. For torjiedo and 
submarine purposes llic discovery is also especially uschd. 

The absolute harmlcssncKS of the material wdicn made 
under Mr. Abel’s processes wassujiposed to he coiielnsively 
demonstrated wMien a gun-cotton magazine at Penrvn was 
burned duw’n in IHGlt, and the 4<1,000 charges which it 
contained quietly burned aivay without any explosion 
whatever, in August, 1871, however, grave mistruKt of 
its safely was again excited when the large gun-cotton 
w(»rks at Stowmarket, in Suffolk, w’cre suddenly destroyed 
by a disiistrons and fatal explosion : but the result of a 
most searching inquiry was to show that (he explosion 
was line to the spontuucous combustion, under the acceler¬ 
ating influence of very hut weather, of some impure gun 
cotton, th<‘ impurity consisting in the presence of a quan¬ 
tity of sulphuric acid nuiliciously added after (he cotton 
had passed through tiie regular jwocess of manufacturing 
and testing. 

In 1872 the government appointed a special committoft to 
inve.'-'figate the subject of gun cotton, and a series of valuable 
inquii'it H and experiments ivere carried out, the result being 
ultimutely emliodied in a report issued in 1875. It was 
clearly shown by the researelicH of lliis committee that gun 
cotton, when its manufacture has been couducted with dm* 
]>reeautHiii. is one of our safest as well as most powerful 
explosive agents; that its use as a military explosive is 
far safer than any nltro-glycenne compounds, because it is 
not liable to cx]>lobion from concussion or the impiie.l of 
bullets; and that, as regards transport, it may be conveyed 
hy water or railway with the most al»s(p]nte safety. The 
condition of such safety l.s tlmt tlie gun cotton be moistened 
by the addition of about 2.> ]a*r cent, of wuter. This would 
not detract from its explosive power, wliile it could not in 
that state lie ignited, niuclt less exploded, either by a 
sjiark, hy heat, Ity friction, or hy a collision, even if it re¬ 
sulted in the extreme case of the contents of a locomotive 
lire-box being emptied upon a truck full of gun cotton— 
in fact, if exploded snrrejjtitiously, it must be the act cf a 
skilled malefactor, provided with the necessiiry appliances, 
and thoroughly mquainted with the tnodus operandi. 
Such conditions of safety cannot be claimed for gunpowder, 
wliich a spark ivonld explode; and much less for nitro¬ 
glycerine compminds, to wliich the oscillation of a con¬ 
veyance con.stitutes a source of danger* 

The eommitt(*e found that a thoroughly w’et disc of 
exanpressed gun cotton is perfectly iiuinflammable wdum 
exposed to the action of <»rdinnry heat. For example, it 
would be impossible to set light to a w’ct disc of gnu cotton 
with a n‘d-hot poker. If, however, muisturo l>e present 
only in a moderate degree—that ia, if the disc be only 
slightly dump—the gun cotton when touched by the poker 
would amonlder something like touch-paper. If the disc 
he thoroughly dry the application of the poker would set 
it alight, and it would bnrn fiercely until conoiuned; but 
by a different application of heat—namely, by firing with 
a detonator—the dry disc may be made to exercise a vio¬ 
lently destructive action. It was also found, by experlmonia 
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carried out in 1873, that damp or even tlioroupljly wet 
;;uQ cotton can be exploded with ax much facility os 
dry gun cotton. It Is only necessary that tlio sitinll part 
of the charge in immediate contact with tho dctonnlur 
ebotild be dry. 

It is not, therefore, now neerssory to dry the current 
supply of gun cotton before use; tho damp or wet matcrinl 
may be taken straight from the store to the mine or tor¬ 
pedo. With ordinary precautions, too, there >vo«ld appear 
to be no danger arising from tho storage of gun cotton in 
its wet state. The cloud caused by the inalicicnis cxplosiou I 
nt Stowmnrkct has passed away; the works tliere have 
arisen from their ashes; the government works at Waltham 
Abbey, suspended after the fatal catastro]>he of 1871, have 
been completed and arc in full operation; and there s<‘cms 
n useful future for gnn cotton as an efticient and powerful 
<*x]d(isivc agent. 

The comproKsod gnii-eotlon discs arc now much employed 
for destructive purposes in w'arfare, having been used notably 
in blowing up the forts and guns in tho late homlKirdmeiit 
<if Alexandria. These discs, so destrucli\o wljen fired by a 
4 letonator, burn harmlessly hut rapidly wla-u ignited by a vi-d- 
liot wire, and give an intense yellow, nmno-eiironiatic light, 
<luo ti> the ])re.seuce of a little soda. 'Die formula of gim 
cotton is OHir 7 (NO«^yOfi. It is hisoluldc in alerdiol an«l 
ether, thus diflcringfrom xyluidin, which 

is another nitro-cellulo.se, prepared in a bimilar manner, 
.'ind tho solution of whiedi in ether and alcohol f<irms the 
collodion used in pliotogi-nphy. dim eotloii burns witli 
'Toat rapidity, and can easily be tired over gunpmvder witli- 
out iiiflamiug it. Gnn cotton giM's nosnudve iiicuuibustiun, 
and has this gi'eat advantage over gunpowder. The gast-s 
produced are piincipalh carbonic oxide and caibouic acid, 
vilh marsh gas nitric oxide, and nitrogen. The blasting 
power of gnn cotton, as compared with gunpowder, iii- 
< rcases with the resistance to i)e ovcrcoiia*; in artillery it 
N three t(» one, in hard nick it is six to one. 

Cotton gunpowder is gun cotton pulveiized and eunverted 
into a fine cream-eiilonred jiowdcr. It possesses in this 
xtate tho same violently destructive power, ami for some 
pm poses is more convenient. 

OUX laCKNSKS. By the dun Ideensc Act, l.s7b, 
persons carrying guns or firearms of any dcseriptum are 
K^uired to take out an annual license at a cost of lOjt., 
jeitewablc on the .‘list of Marcli in each yi'.ar, and liie 
using or carrying of a gun without such liccnsit incurs a 
jienalty of £10. The following are exempted from the 
provisions of the Act:—Persons in the naval, military, or 
volunteer force, when on <luty or at practice; persons 
Jiolding a license to kill game; those using guns solely 
for scaring birds or killing venniu, where the occupier 
^f the land holds a game certificate; gnnsiniths and 
carriers in tlie ordinary course of trade, i'onstablcs arc 
<‘mpowcred to make such inquiiiesas may bo ncceasury for 
Ihe purposes of the Act. 

GUN'<7AH» the Indian name for tho dried hemp plant 
(jCannahii saliva) before the lesinous juice bus l>oen 
i-Qxnorcd. It is chiefly used for smoking with tobacco. 

OUNNSlt. See BuTTEU-iasit. 

OUKNXltY is that branch of the science of artillery 
which comprehends the theory and practice of shooting. 
Though firearms were in use in the fourteenth century, 
little of any value was understood of the law's regulating 
the flight of projectiles till the time of Nicholas Tartnglia, 
who published a treatise ou the subject at Venice in 1537. 
Before this time it hod been gencrtilly believed that a ball 
4)n leaving the bore of a gun proceeded for some distance 
in A straight path. TartagUu, however, saw that a piece 
of artillery cannot shoot one pace in a riglit line,” and he 
propounded the axiom that the more swifter a pellet doth 
Hie, the lesse crooked is Ids range"—a truth expressed at 
Xhe present day by the statement that a high velocity gives 
VO!.. VT, 


a flat trajectory. Galileo showed that the pntli of a pro* 
jcctllc, suppos(>d to move without rcKibtuncc, is always A 
pnnilKjhu Suhbetpient writenH, with the exception of 
Newton and Bcnionlli, till the time of Itobins, 174*2, as¬ 
sumed that the atniubplicric resistance was but nominal, 
and ooiibequcnlly asserted tliat all sliot described parabolas 
in llioircourM*. 'I'liu real founder of the science of gunnery 
was Benjamin Ihjbins, wlio.se work, “ New Principles of 
Gunnery,” .'i]»pcarcd in 174*2, It appeared from Uobins* 
experiments, that tb(i resistance of tlie air to nn iron ball 
4^ Jiicbcb in diameter, moving at the lale of 800 feet 
per bucund, w:i.s e(]Uiil to four tiiiuis its weight; and that 
np to 1100 feet per bocond the resistance increased nearly 
as the square* (tf the velocity; above 1100 feet per second, 
that it was three times ns great as it bliould be by com¬ 
parison witli the lower velocities. By means of the hal- 
lislio pendulum ho measurod the speed of balls at the 
very cunnoirs mouth. Using the work of Robins os a 
basis, Euler, towards tlie end of the eighteenth century, 
extended our knowledge of tliis subject considerably. Dr. 
Hutton laboured surnssfiillv in the same field. From the 
ex]><TiincntK <jf the latter it >\.'vs found that the resistance 
tliat shots meet in passing through tlic atnuisphere Is in 
rather a higher latio tlinn the sqiiaies of the diameters of 
the halls. It was found also, tlmt there is a gradual in¬ 
crease in tin- ■•N]ioneiit of the n*sjstance us tho velocity 
increases up to KlOb, and after tlmt a decrease, 

Fiirthei* experiments by deii(>r:il.s Piobert and Didioii of 
tbc French ailillory, and by Captain Waller and M. Hclid, 
bolb tiwlu’is in suhuols of rniillm', went to show that 
the rcMst.-inee of the airwxs more nearly as the cu5e of . 
the velocity t»f the bullet; hut it was not till Pnifessor 
Ba.shfuitli canh d out, between 18115 and 1870, a scries of 
systematic exp«‘iiinents with spherical and ogival-headed 
jirojeetiles, by means of his clock ehroHOfftaphy that any 
aeeiirate kiioviledge of the Mdiject was obtained. Ills cou- 
eiusions weie that betwei'ii tMll) and 1100 fts*t Jier second 
the re.sistaiiee vaiies in tlie propoitiou of tho sixth power 
of the veloeily, between 1100 and 1350 of the cube^ and 
above 1350 of the square. Wlien a body juisscs swiftly 
through the air, it condenses the air in fmnt of it into a 
sort of el.istic cushion, through which it has to plough its 
way, wliile u jijutial vaennm is formed in rear of it. 
The pnwjT of the body to muintain its velocity is in 
direct projmrtjoii to it.s weight, but In iiivcr.se proportion 
to its transvcibc s(‘ctiori. And since, in the case of 
s))hcrical or cylindileal jirojeetiles, the transverse sections 
.arc os the squares of tlie diameteis, the power of maintain¬ 
ing velocity may bo exjire.ssed by the qu.antity where 

V' is the weight and tl the diameter of the pnijectile. If 
wc tak<* the ease of two diirereiit sized .solid spheres of tlio 
Fatne metal moving with the same velocity, we may write 
In.stead of u*, becanse bimilar solids nrn ns the cubes of 
their like dimensions, and the above exprcs.sion becomes 

whitdi is equal to </; or in other words, the pow’cr of 

solid round shot is pvojwrtional to their diameters. For 
instance, a C-inch nmnd shot has twice ns much power of 
maintaining its spcid as u 8>inch shot. And similurly 
solid shot w'ill range much further than hollow shot. 

One of the gi'eatest mechanical aids to perfeetion in tho 
art of gunnery has been that of rifling—a process tho 
great advantage of which was long recognized in small 
arms and sporting pieces lM*fore it w'as exti'nded to ordnance. 
[See R 1 FI.K.H.] The first rifled arms threw bullets which, 
except fur certain projections designed to fit tho grooves 
of the barrel, were sjdierical Tlieso guns surpassed 
smooth-bores in wcumey, but it was not till the intro¬ 
duction of elongated projectiles tliat a distinct gain in 
power was recognized. The gain in accuracy h due in 
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p-tnt tnrAsuie to thn superior correctness with which the 
ball is centred in the bore by the ne.tion of tlie grooves, 
while tlie rotation imparted to it uuuuls or greatly lessens 
the disturbing cfTect of the pressure of the air on snrfuco 
inequalities, or of variations in tiio position of the centre of 
gravity. Tbo path of a round shot is uncertain, becmiso it 
is difficult to got iiio powder to act cciitrully on it on ac¬ 
count of tlte necessary windage, or spa<;e between the bullet 
and the barnd; moreover, it generally leaves the barrel 
spinning in some direction or other, which causes a greater 
pressure of the air on one side than on the other, and dellects 
the bullet from its course. An elongated shot, bv means 
of the spinning motion imparted to it I'onnd its longer 
axis, is enabled to ti*.avel point first, and as the rcsisUinco 
of the air depends upon the area of the transverse Siction, 
a far greater w»‘ight can be givcjn t(j the long tlj.an to the 
ronitd shot withoiil inereasing tljis re^istfln^x•. Thus, in 
addition to greater accuracy, rifling eotifeis a fialter tra¬ 
jectory and giTat<*r peiietralion. Tlie shape of the j»oint of 
the shot anects the resistance of the air chiefly as to the 
length of the radius of the curve at its junction with tlie. 
cylindrical ])art of the projectile, A hcnn.s{)liericul liead 
encounters the greatest, atid a long })c)ialed or oiriial l><*ad 
the least rc.sistancc; hut thcro is very little diflemice bc- 
twc(!n the hiitiT and an egg-shaj»e(l or lirmisphoroidal 
point. Measuring the ]»owcr of elongated projectiles to 
maintain their veloeily in the manner just dcseribed, we 
shall find fltat it is din'ctly in proportion to their ahnotufe. 
length for similar voloeiti<‘s; for their weights ui‘c as their 


contents, or as d% and their transverse sections are as 
tliereforc — becomes ^ or L This explains the direc> 

tlon in wliich rifle hullote are being improved, by increasing 
their length and reducing their diameter. Bat the longer 
a bullet is the more spin it requires to keep it steady, and 
practically the length of a bullet or shot is limited to about 
titree times its tliamoter. As an instance of the actual 
resistance of the air in pounds to the passage of a projectilo 
through the air, it may l)e mentioned that accurate experi¬ 
ments have shown tliat an ogival-headed shell 16 inches in 
diameter, moving with a velocity of 1600 feet per second, 
encounters a total resistance of 2890 lbs., or over 14 tone. 
The resistance of the air to a pointed or oglval-headcd 
bullet of 1 inch diameter moving at the rate of 1000 feet 
per second, luis been calculated to be 2*02 lbs., and that of 
the Kamo bullet at 1*500 feet ]>er second to bo 10*19 lbs. 
The butter the penulrativu power of a gun is understood, 
and the more nccur.atcly the rate of fhgbt of a projectilo 
can be ascertained, the greater are the chances of really 
good .shooting. The varied dt'Scriptlons of targets con- 
btantly huing experimented upon bIjoav tlio penetrative 
])ower of ordnance, wliilu tho velocity of a projectile's flight, 
after leaving tho gnn, is ea.*iily found hy the v.arious kinds 
of chronographs. By Captain Noble’s ingenious chrono- 
seopo, dube.ribod further on, the rate of tho shot's progress 
even within the gnn can be determined. 

The following table gives an idea of the actual cfTect of 
the resistance of lh«‘ air on the speed of a projectile - 


Ycloniiv at 


AVfishtof - — 

I'rideutilc. 

Jltiz/h*. 

loo 

Yards. 

tJ<K> 

YardH. 

HOO 

Vai ds. 

400 

Yards. 


U'OO 

V arda. 

150(» 

Ynrdh. 

anv) 

Yards. 

2500 

Yards. 

.3000 

Yards. 

9-imdi, 12-ton, 258 ibs, M20 

DUlerenco of! 

velocity, . j 

Martini-lien. 1 ^ 

liillc, . 

Diflcroiico off 
\clocity, .i 

1101 

19 

1167 

1-18 

1382 

19 

IO 0.3 

IM 

1363 

19 

1)H2 

71 

1315 

18 

922 

60 

18 

HG9 

12^2 

85 

664 

205 

1168 

74 

G21 

4.3 

1102 

66 

585 

36 

1048 

54 

1006 

42 


Tho dificroneo of |K)W’<*r of large and small projiMdilcs is 
well illustmled by the fact tli.at the highest ]W)inl of the 
path of an ll-inch slicU above the Ijoii/onlal ydane in 
travelling over 2006 yards is about Nords; for tlie same 
range tho Martini-llciiry rifle hulhd i caches a lieigld of 
about 81 yards, or nearly two and a half times as much .as 
the shell, both being projected wilii the same velocity. If 
both weapons were to discharge their projectiles with the 
same angle of elevation—viz. that sullicieut to throw the 
rifle bullet 2000 yards (7^^ 26')—the gun wouhl throw its 
shell about 11700 yards. 

Comjiamtively litth* was known of tlie W’r>rk done by the 
cxjdosioii of gunpowder in guns until it was made Um sub¬ 
ject of inquiry hy Oaptuln A. Noble, late K.A., F.Il.S., and 
Urofessor (now Sir Frederick) Abel, F,K.S. The results of 
their experiinciitB ai’e expressed hy connecting tlie immlwr 
of volumes of expansion <if the jjowder charge iii the hou* 
of a gun with tiie maximum work jier poumi of powder 
wliicli tho pow'dcr Ls eapuble of realizing. 'Thus if the 
chaigo occupied onc-sixtli of the whole Iwre, no matter 
wliat the diameter, it was found that the work performed 
on tho shot by each ]MJund of powder was 96 foot-tons 
(i.c, a power winch could raise Ot) tons through u lieiglit 
of one foot> The smaller tlie length of tho cliargu in i>ro- 
portion to the length of the bore Ibc greater the work done. 

High muzzle velocities arc obtained, as one would sup¬ 
pose, by burning large charges of jiowdcr; but the snnvll- 
graiiicd quick powders formeily used arc unsuitable to 


mode] !! heavy guns, which fire shells up to three-fourtlis 
of a toil in weight. Such masses of metal cannot be moved 
by a smart blow such as n quick-burning fiowder givea 
without great danger to tho gun and to the shell, especially 
wlien it is vemcinbered that tho hUcII has to be made to 
twist in tlie grooves of the rifling. Tho shell most, aa^ 
already explained In our article on Gun, bo started with 
a })ush, as it wm*, and then tho whole of the power 
applied to jn-oduce tho desired velocity. This is pre¬ 
cisely what is done by using a slow-burning powder, 
liaving grains from llte. size of small pebbles to 1^-incii 
cubes, according to the size of tbo guii. The rifling is also 
made with w'hat is called an increasing tioini^ tliat is, it 
commcnc(!.s parallel to the axis of the bore and gi*adual1y 
gains tiic desired degne of sjiimlity, thus avoiding too 
sudden a strain to the gim or projectile. In a very heavy 
gun, with a charge of cubical powder, the shell has gener¬ 
ally moved about 6 indies fonvord before the maximum- 
pressure is set up, and as it still continues to move the 
volume of tho gas is incn>a.sing and tho pressure diminish¬ 
ing. 'The great end to lie attained is to keep the maximum 
pressure as low us possible and to sustain it for as long as 
possible, 80 us to impart tho greatest velocity to the pro- 
jectili^ Great udvanccs iiavo been mode in this direction 
of laio ynurs, larger charges having boon burnt with aetnally 
! less strain to the gun. If all the powder were fired instan- 
I limcously there would he a pressure of almitt 38 tons to the 
{ squai'c inch on the cliumber of the gun, but by tiic above means- 



GUKNKKY. 


488 


GUNNERV. 


this is reduced to 20 tons or less. By cnlarj;iug tliu powdor 
cliambcr of tlio gun in diameter a small gun may be made 
practically to burn the charge of a larger one, and the cart¬ 
ridge being shortened better mecliuiucal conditions of igni- 
tioi^ nro produced, tending still more to le>s8cn the strain; 
it has also been discf)verod tlmt by allowing spaces of nir in 
the {Hjwdcr, and thus dimluishing the total density of the j 
cliargc, the maximum pressure is still further diminished. ' 
'rbus, by a careful study of the theory of combustion com¬ 
bined with experiment, guns are now being made to pn)pel 
their projectileswith an increase of nearly 60 percent, of volo- , 
city and no more strain to themselves. The jiraiiiinimt out¬ 
ward feature of these guns, viz. their great length, is of course ' 
necessary for the perfect combustion of the slow-burning 
powder, while a return to the system of loading at the 
bretKili gets rid of the difficulty of great length us iipplie«l 
to the muzzle-loading system. For a dosenption of the 
construction of guns sec Gun. 

It is usual to measure the power of guns by the energy l 
of the shot, tlmt is, tlic amount of work it is capable of | 
performing, expressed in foot-tons. The energy at any ' 
moment of the shuFs course (I(‘p(>n(ls upon its weiglit and < 
the velocity with which it is travelling. This is urrlvcal at | 
in the following manner;— j 

The loork performed by any pressure is tlie product of ■ 
that pressure and the space tlirough wliich it iiels; for in¬ 
stance, if a weight of 224 lbs. is lifted through a space of j 
100 feet, the work done is said to l>e 22,400 j 


or, dividing by 2240, 10 fooUtfms. Now if we suppose a 
shot of 224 lbs. weight, travelling with a velocity of 1000 
feet per second, to bo suddenly diverted from its path into 
a vertically upward direction, it wonld risn to a certain 
height before it commenced to dcRcond again; this height is 
given by a common dynamical formula, and is the square of 
the velocity divided by twice the accelerating force of gravity 
(82*2 feet per second). In the supposed case, therefore, 

. 1000 * 
the bright in feet to winch the shot would nseend is 

ami the work capable of being {icrformed bv the shot is the 

224X1000* 

product of this quantity and tiro weight—viz. 

100000 

foot-pounds; or, reducing it to tons, foot-tons as 


1662 f«»ot-ton.s; hut a.s in this case the penetrative power 
of the shot, into iron, for instuneo, depends upon the sur¬ 
face over which this pressure acts, we arrive at an expres¬ 
sion for cojnpuring the penetrative power of different guns 
by dividing by the numlsT of inches in the shot's circum¬ 
ference; and if the diameter of the 224-ponnd shell is 9 
inches, its eireumference is, roughly s])caking, 27 inches, and 

1662 

we gel as tliO citcrtjf/ per inch vf »hnC/( circumference 


foijt-lons s=: 67 foot-tons approximately, 

'I'lie following tal)l<' shows llie emTgj' of different guns:— 









U-lnch. 

Diameter of gun, . . 

7-rm*li. 

9-Inoh. 

10-Inrh. i 

1 12'liicii 

16-Tneli. 

1772-Inch. 

81 Cwt 

Welglil or Kon, . . 

^Veigllt of projectile, 

7 Tons. 

\'Ji Tons. 

18 Ti 


HO ’rons. 

lOO Toiih. 

liatOBt 

1U>LI)S. 

26S Lbs. 

•no 1 

711 Ll>s. 

1700 Lbs. 

20U0 Lbs. 

Pattern. 
KO JdlM. 

Muzzle velocity (feet per second), . . 

1610 

1420 

1361 

1300 

1601 

1618 

1881 

F.nergy at muzzle (foot-tons), . . . 

I8;n 

3607 

62KM 

8367 

30320 

33233 

1962 

Peiielrutiou into iron annour at 1000) 
yards, in inelics,.j 


10-2 

12*2 

14*0 

23*3 

1 22-8 

8-4 


From the above will lx* s<*en ;it once the advanee that 
has been made in artillery science; for the penetration of 
the 4-ton gun with an 80-pouiid projectile into iron armour 
exceeds that of the 7-ton gun witl» a 116-]«*inul pnijeclile. 
The energy of a shot at the muzzle, as given above, also 
furnishes the means of estimating the mean pres.sure ex¬ 
erted on the bas<; of the shot in the bore of the gun during 
its passage through it; for the energy at the muzzle is evi¬ 
dently equal to the work done on the shell when it has reached 
the muzzle; and this latter is represented hy the mts'in pres¬ 
sure on the shell multiplied by the distance through w liieh 
it has acted—viz. the length of the boro. If tlien'forc the 
muzzle energy and length of boro are known, th<> mean 
pressure can be deduccil tiierefrom. 

The amount of the recoil of a gun has to be tak<‘n into 
consideration, on acaamiit of the destrm tive (‘ffeet it may 
exeroise on tlie carriage. The velocity of rwoil is generally 
token as the velocity of the gun and carriage on discharge, 
and is greatest when the projectile leaves tlie muzzle. The 
mathematical measure of the inomentuni or quantity of 
motion of a moving body is the product of its moss and 
velocity, or for practical purposes of its weight and velo¬ 
city. .Action and reaction Indiig equal, tlie mumcnlum of 
the shell is equal to the momentum of the gun and car¬ 
riage. From this consideration we can detcnniiie tlie velo¬ 
city of the gun and carriage for a given weight, or the 
necessary weight to produce nut inure than a certain 
velocity of recoil. Tins is most necessary in designing 
a gun; for if it is too Light it bocnmcB unnianugeabh*, and 
on tlie other hand there is a practical limit to the weight 
of guns which have to be capable of more or less rajiid 
transport, such as field and siege guns. 


In the P-pnunder field gun, for instance, weighing 8 
cwt., and its carriage about 11 cw!., the velocity of recoil 
is about 04 fi'Ct per second, and the work done (which can 
he easily calculateil in the manner above explained) is 
1638 foot-pounds. Tlio velocity of recoil of the 80-ton 
gun is about 11 feet per second, and the energy 660,800 
foot pounds. The energy of recoil may be reduced by 
either decreasing the weight of iljo projectile, decreasing 
the muzzle velocity, or increasing the weight of the gun 
and carriage. If the weight of the ]>r<>joclile he decreased, 
the gun will iiave less range and penetration; if the muzzle 
velocity be lessened, tbo trajectory will not bo so flat and 
the accuracy not so great, 'I’lie disadvantage of increasing 
the weight of tlic gun and carriage for certain purposes 
lias been already referred to. When the recoil cannot thus 
he rudueed W’ithin leasunablo Imuuds, it innst be checked 
by meeiianica) means. Some guns arc designed on pur¬ 
pose to tlirow heavy shells wdth low velocities, in order 
that they may sunnount objects iutcn'cning; these are 
called howitzers or wortor.’c. Others arc intended to fire 
the maximum of powder so us to ])roduee the highest 
vclooities and greatest shattering etrccls, 

A few w'ords must now be said about tlio causes wbiclt 
nfl’ect the trajectory or patli of a projectile. As soon as it 
leaves the bore it is drawn down out of tho direction in 
which it started by tbo force of gravity, and would, if the 
air olTercd no resistance, describe a parnlwla, ns wo have 
already seen. But the rosistarec of tho air causes it to fall 
awuy from this curve, and tu doscribi.' n path which cannot 
bo determined by theory alone. Tho results of careful 
oxpcriinents, however, coinhined with theoretical formole, 
liiuc enabled Professor Bnshforth to compile tables by 
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wliiulj tli« velocity, lime of flijilit, anil path of tlie projec¬ 
tile can bo dctcnnincil with surprieiii'' aei'uracy. For 
artillery practice eome other causes of irrc'^ulanty of flijjlit 
liave to he taken into account, and allowed fur eilher in 
the constnielion of the pnii itself or in its use One of 
these is the fact that an elonpated jtrojeetile, s]>inniup on 
its lonpcr axis, as soon as it begins to he acted upon l)y 
gravity, docs not move witli its longer axis truly coincident 
with its path, and the air’s resistance acts tlieroh»re to a 
certain extent in a direction oblique to lire axis; tliis, by 
a woll-knowii mechanical law, wldeh can he illustrated b}' 
the philosophical instniment known as the gyroscope, 
causes it to gyrate and to deflect or ih’ijy away from its 
original course in a direction diqa'iidiiig partly on tiie way 
in which it is rotating, and partly on the shape of the 
head. The more accurately a shot is centred in the bore, 
the less error w'ill arise from tlils cansi*. There arc three 
methods of giving rotation in ordnance—vis. by a s(»fl 
inetftl coating round the projectile slightly larger than tin* 
hore, which is forced into the spiral grooves; by means of 
Muflt on the piojecliles, fitting the spiral grooves of the 
bore; by means of a metal disc altaehed to the base of the 
projcclilo and expanded into tJie groove.s by llie esplosion 
of the powder. In the first and last of these systems the 
centring is the most perfect. The rifling of Ih-itisli guns gives 
a right-lianded rolatimi—i.c. when standing behind llie gmi 
the shell rotates in the same direction as tlie hands of a ekjck. 
In this case, when the jioint is rounded or ogival, the 
drift is to the right, and being neariy constant, is nilowed 
for in the sigliting of the gun. If Die head of the sliot is 
flat the drift will he to the left, 'J’lie results would be 
xcveraed if the rotation of the shell w'ei*c left-liaiuled. 

Another c.-iusc of error is in tJiey«w;> wliieh a gnn gives 
on filing, wliicli may vary if the recoil is not similaily 
<Jiccked at eaeh lonnd. Again, if one nlieel of a gun is 
lower than the coiresjtonding wheel on the other side of 
the. carriage, the gun nill throw towards the siilc of the 
lower W'hcel. 

The descriptioTiH of projeeliles fjreil from guns will lu-‘ 
found described under racuiccTlLKs. 'J'lic tire of onlnaiiee 
is defined in the Ihitisli service as to its curve by the teims 
indirect or curved^ or hltfh-rniyle. It is called 
dm^ct when full charges of powder arc used with elevations 
not exceeding 15 degrees; this elevation ]>ractieally in- 
eludes very long ranges niider such conditions. Indirect 
or curved fire is that from guns, howit/.ers, or mortajs 
with reduced charges, with elevations not exceeding 15 
degrees; this is used to disperse troops hidden by inter¬ 
vening ground, or to breach walls, parapets, &c., not 
exposed to the viinv of the battery. For use against 
troops shrapnel shells should not have a less velocity than 
500 feet per second at the end of tlieir flight; the velocity 
of a projectile at any point in its flight is called its fer- 
minal velocity. For hriMching a brick or soft stone wall 
the projectile should strike it at an angle not greater than 
15 degrees from the perpendicular, with an energy not less 
than 80 foot-tons. 

Higb-angle fire is that from guns, howitzers, and mortars, 
at elevations exceeding 16 degrees. It is used to ponelrate 
overhead cover. Tho shell of the 8-ineh howitzer (weigh¬ 
ing 180 lbs.) will penetrate about 4J feet of e.artii at 18(l0 
yards, or 6 feet of earth and 2 feet of brick arch at long 
ranges. Fire is defined as to its direction by the terms 
front or frontal^ oi/fyeie, enjilade, and revtree; these 
terms explain themselves. 

The rate of tiring does not depend so much on the time 
occupied in loading as on that exjiended in efliciently lay¬ 
ing the gun. Field guns con he fired witli percussiun 
fuzes against troops six times in tt minute; W’ith timo 
fuzes four times in a minute. 

Troops cannot move in bodies with iinpunily at any 
•distance under 4000 yards in front of guns when ilic 


atmosphere is clear and the ground open. Shrapnel can 
be used w'ith considerable effect against skirmishers, even 
at 2000 yards range. At ranges varying from 1C26 to 
2250 yards a battery of six 9-potuider field guns in eight 
rounds per gnn disabled seventy men of a half battaliqp of 
400 advancing with bkinnlshers, supports, and reserves 
(“Okehampton Experiments,” 1875). 

For night firing, siege guns are provided with scales hang¬ 
ing froin their can'iages, tho ]x>sltion of which with refer¬ 
ence to a chalk line drawn on the platform determines tho 
direction in which the guu is pointing; elevation is in this 
ease given by a Cmnomktisk. 

Inxtrumentx used for deitrmininff velocUicf of projec^” 
tiles, cfc.—Tlie chronoscopc, invented by Captain Noble 
in 1800, eonxi.st.s of a series of metal discs, wbieh, on the 
turning of a handle, rotate with great rapidity—125 times 
in a second, IVhen required for use the discs are coated 
W'ith lamphlaek; in front of each one n metallic poiulor is 
placed, and tlio whole apparatus is conneetted by wires 
with an electric battery and with the gun. But how is 
the passage of tlw shot inside the thick heavy tube to he 
noted ? In tins W’ay. Holes arc bored fi inches apart 
tlirougii tlie substaniu! of the guu from the outside to the 
bore. In tliebo holes a kind of hammer connected with 
the wires is Mispended. As soon as the shot begins to 
move tlie hammer in the first hole breaks the wire; a 
sjiiirk from the electric battery immediately flies from (lie 
])uinter above mentioned, and makes a bright spot on tho 
disc. The same thing is repeated as soon ns the shot 
readies the second luile, and so on through the length of 
the gun; and as the rate of movement of the discs is 
]».iH)wii, the bright spots imprinted thereon become records 
of the rale of movement of the shot or projectile through 
cverv 0 inches of the gun. 

Fi.r determiiiin" the time of flight of a projectile over a 
certain spaeo the Boiileiigd chronograph is that which is 
generally used. Hu* jivinciple of measurement is the space 
Ihriaigh whieli a metal bar, liberated at the moment the 
siiot h*aves the muzzle, will fall during the flight of tho 
projectile ; the time is then calculated by the well-known 
dynamical laws resjicctiiig falling bodies. The instan- 
taiiecms record of the moment of firing and striking is 
obtained by means of electricity. As tlie shot leaves the 
muzzh* it breaks a fine wu’ic which fonns part of an elec¬ 
tric cireuit, and liberates the falling bar of tho instrument 
by demagnetizing an electro-magnet; on striking the target- 
or screen at the given distance a second cireuit is broken, 
and a mark is made on the falling bar by means of a knife 
edge, which, acted on by a spring, strikes it horizontally. 
In this w'ay the mean time of flight is obtained, and by 
culeulatiou the muzzle uiul striking velocities arc obtained. 

For measuring the pressure !n the bore of a gun, metal 
plugs are screwed in from the outside at the points whore 
the pressure is to he deteTminnd. Inside these plugs are 
small cylinders of hnroogenwus copper, which, on tho ex¬ 
plosion of the charge, are compressed. The amount of 
comprt'ssion uiideigone, compared with the effects of known 
pressures,* determines the pressore required with sufficient 
accuracy for practical purposes. 

For detailed information on gunnoiy see the “Handbook 
for Field Service,” published by authority. 

With the introduction of breechloading guns there w'crc 
several concunx'iit improvements in gun platforms. In the 
aiticle on Gun wc have dcKcribed some important modifi¬ 
cations carried out by Sir William Armstrong, while under 
Aktillbkv them is a Plato and description of Major 
MoncriclTs ingenious invention for mounting guns, whereby 
they can be raised or lowered at will, for firing oner walls 
or turrets instead of thruugh open embrasures. The bor- 
U ttc system was tested at the bombardment of Alexandria 
ill 1882, with the most satisfactory results. The usual 
method of loading and training the guns of the turret 
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ninpfl, while having the advantage of complete protection, 
is both slow and cumbrous, lu order to move tiic guns, 
whicdi are the only things which are wonted to move, the 
whole mass of tiie turret must bo rotated. If they arc 
iirid on the port beam, they must be depressed and revolved 
to the starboard position; and if they are fired on the 
starboard beam they must he depressed and revolved to 
the ])ort>)oading position, and tlien moved back again to 
port or starboard, as the case may be, for laying. This 
involves considornblo loss of time, and the coiii])arativu 
deliberation of the htjlexibh'it fire, on tlio occasion of the 
same bomhardiiient, enabled the lllgyplian gunners to w'uit | 
J.bcir time, and to take advantage of the internal w'lucli 
they knew must occur lH‘twuen the rounds to work tlndr 
guns, rushing back to cover the moment they saw the 
open ports of the turret ship bearing upon thorn. In 
the Temeraire^ with barh(‘tto tnouiitiiig, tlie gun only 
moved, the turret being fixed. It could not he seen 
by the enemy, it 6red from a lieiglit witl^ a pnmtically 
all-round fire, disappeared after dischurge, and was brought 
back to the firing position, not by a system of counter¬ 
weights, which would double the weiglit of tin* gun. but by | 
hydraulic force acting ui»oii a cuutilevcr. Tlio force of 
recoil was, under the hydraulic system, used to depress the 
breech to the loading position automntirully, and thus 
proved economical with respect to lime, weight, and gear. 
As the turrets have not to he moved, these can be annoiiiml 
to any degn-e of thickness. TJic counterweight system of ' 
Major Moucrieft* has its advantages in land wmks, wlioie 
the extra weight is of little cuuse(|iienee. 

GUNNY is a coarse kind of cloth iimde fnim the same 
plants as Jijtic— Corc/tor«« capauhtrin and CoreJutrus 
oUioriuB, When the long silky fibre is slrijjjKd fr«»m j 
the stems of these plants, the short and inferior ]u(‘ees are 
generally w'oven into gunny. TJiis coarse cloth is ns(*d 
by the very poorest us clothing and bed-covering, but is 
cliiefly employed to make gunny-bags for shipping lice, 
cotton, &C. It was formerly spun alrnoKt exclusively l)y 
the Hindus of Lower Bengal—all classes, rich and pn(»r, 
employing their spare time in this way* It forms the 
never-failing resource of that most humble, patient, and 
despised of human beings, the Hindu widow, saved by law 
from the pile, but condemned by opinion and custom fur 
the remainder of her days literally to sackcloth and ashes, 
and the lowest domestic drudgery iu the very household 
where once, perhaps, her will w’as law ” (Boyle's “ Fibrous 
Plants of India”). Mills were started in Hundec for the 
manufacture of gunny, and immense quantities wcie sup¬ 
plied to the whole wi»rlJ; but by improved machinery 
Bengal now successfully competes with Dundee. 

GUNPOWDER* a mixture of nitre, sulphur, and 
charcoal, possessing great explosive power on ignition. 
The iugredieuts vary aceoriling to the use proposi*d:— 
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Guiqiowdur. 

Toh (iur. 

iNjMder. 

Nitre, . 

. . 76 

78 

05 

Glmrcaal, 

. . 35 

12 

15 

Sulphur, 

. . 10 

10 

20 


The composition varies also in different countries, each 
having its own formula, ns shown in the following table:— 
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English, • 

• 

• 

76-2 

ia-7 

sea 

lu*l 

French, • 

• 

• 

7«*0 

13-5 

• s ♦ 


Gennan, • 

• 

• 

73-7 
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• 
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• 
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13-1 
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• 

• 

760 
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Swiss, • • 


• 

7G-0 

M*0 

• •• 

10-0 

Russian, • 

• 

• 

70-6 

177 

•« • 

117 

Chinese, • 

• 

• 

Cl-6 

23*1 

• • • 

15*4 


Gunpoxvder was used iu the form of rockets by the Chinese 
200 years n.(\ It was also cmploy(>d by the Greeks in 
making fireworks. It lias been asserted, upon doubtful 
evidence, that the knowledge of this substance was con¬ 
veyed to Furopo from tliu Arabs by the Ciiisadcrs; and it 
has been further alleged that the Arabs employed it at the 
si(‘ge of Mecca in bbt), and that tliey obtained a knowledge 
of It from Indiii. The earliest authentic record that we 
have of tins composition is to be found in a work written 
by Roger Bacon at Oxford in 1210, .and (‘ntitled “Tho 
Secrets of Art and Nature;” wherein he states that “from 
saltpetre and other ingredients wu me able to make a iiro 
that shall burn at what dlstanco we please, and tliat sounds, 
and corus(>atioits resembling thunder and lightning might 
he formed in the air, mutdi more, to be dreaded than those- 
that happen naturally, ina.smuch us by its power armies- 
and cities might he destroyed.” Roger Bacon 1ms beeiL 
supposed to allude iu an enigmatic way, by a formula of 
Imlin words, to tJ)c composititju of gimpowikT. A know¬ 
ledge <if its destructive power, and tlie advantages to he- 
derived from it in war, is said to have oiigiiiated early in 
the fourtei-ntli eentnry tlinmgh an accidental discovery of 
Bartluildus Sebwart/., a (ierinan eiienii^t; while operating 
in .a inorlar with a pestle on a mixture of elnuvoal and 
nitre, ail exjdosion occurred wliiidi blew tlic vessel to a 
consitierablu distance. I'he iiitroductiou of (-aimon into 
tin- operations of warfare by sea and land boon folhjwed 
tlie discovery of gunpowder, as wc find the Moors using 
artillery against Aioiixo. king of (iaslile, In IIIRI ami 
IJ/ld. Kd.ward HI. of Kngland used live field-piiH'ca 
against the French at tlie battle of Creey in 134<i. 
Gannon, and of e-ouisc gunpowder, are saitl 1t> have been 
first employed for naval ])ur|H)ses on t) Baltic Sea in 
lik'd), and by the Venetians in 

In the manufacture of gunpowder the nitre (potassium 
intiate) and sulphur must be pure, the charcoal emrefully 
sidected and prepared, and the whole peifuctly mixed hi 
tine powder. This mixtine is moistened, ground, and 
pressed into b rake; tl is tlten drii-d and granulated, 
and, asRoeiated with plumbago in line p(»wder, it is after¬ 
wards polished by attrition iu levcdung bands. The 
ra]tidity of its cuinbustiou dejH’iids on the si^c of tho 
grains, wliicb v.iry from tlie sixe of millet seed, as Used lu 
fowling-pieces and rilles, to tin? size of a nut, as used 
in miuing, or to the pebble jiowdor, up to the size of largo 
])otatoes, us used in the bO-ton gun and other large pieces 
of ordinuicc. It Is absolutely neecssary In all arms, from 
rifles to artillery, that tlic combustion sliould be regulated 
to the size of the shot to he disciinrgeii. The larger the 
shut the more giadtul must be llio force developed to 
ovf'rromc its inertia; if (he powder all exploded instan¬ 
taneously the ]iieee would b<f s]mttere<l before the shot 
began to move. The corning or giaining of the jiowder 
is effected in wooden mortars by wooden pestles .ictuatcd 
by machinery, and a certain number of blows is given to 
a definite aiiumnt of the nmtt'rial. Parchment .sieves are 
in succession enqdoy(>d to separate the grains of a required 
size from the pulverized ma.ss. The process of glazing the 
powder by attrition then follows the operation of graining. 
Another method is that of pressing the composition into 
a firm cake, after which it is broken up iiilo small lumps, 
and the graining process is conducted in revolving sieves, 
each containing a flat circular piece of lignum-vitie. The 
sieve-holes arc sized, to permit the c.'-capi? through them 
of tho grains as they arc formed by tho abrading action 
of the plate of wood. Tho grains are separated from tho 
dust by sieves and reels; they are thcni hardened, and tho 
rougher edges are taken off by being run a suflicieut length 
of time in a clouo reel, with a circular motion. The tem¬ 
perature at which gunpowder explodes is al)out ’600° Folir. 
iwder for blasting ezmtains a larger amount of sulplmr* 
which in ordin:iry powder would foul the gun. 
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WliiiB Gunpowder .—The composition of this substance 
k as follows* 


Chlorate of potash, . . 

48 

Yellow prussiate of potash, 

29 

Finest loaf-sugar, • . • 

28 

Parts by weight, 

.... 100 


The yellow prnssiate must be <lned in nn iron l.ulbi until 
it is as white ns the chlorate. 'I'hu in^odients arc ground 
separately, and mixed by means of a eonicnl sieve until 
they are thoroughly iucorporuted. In hMulin^ it is treated 
the same way ns ordinary miiijjowdor, heln^; pressed down 
by hand solid, but not hard. The rhar;;o is ipiited in the 
usual way, either with a coniinon cap and nipple, or in a 
rim or central lire cartrid;;e. No alteration is required in 
the gnu, but the partridge case must he little more llmu 
half its usual length, wdneh gives the same result ns double 
the qunntity of guujHJwdcr, hut with greater quickness, 
penetration, and aceuracy. Another exjdosivc agent has 
recently been inlrodueed, wldeli is said to he very inuch 
stronger than gunpowder. It consists of a mixture <if 
chlorate of potash und tow. 

Protevtcd (Juupowder —-the inv<*ntlon (»f J\lr. (Jalc*- is 
ft method of rendering ordinary gunpowder iiiex]»losi\e. 
The means employed for tliis jnirpose is simply glass 
ground down to Jiii cxreediugly fine, p(»nder, wliieh, on 
being mixed with the guiip«»wder, prevents it from exphul- 
ing, even if louclied with n rt'd-hol iron. Tltree pounds 
of pounded glass to one the ptmaler nn* found to he 
the safest proportions. Witli ecpial parts of eaeh the 
gunpowder will hum, hut 7n»t explod**. Slow iTinl**hc3 
may be buimed in ve.sscls Imlding pinjiowder mixed with 
the protective powder, und thc-y only serv<i to ignite a few 
grains. A red-hot jioker may he sliiretl Ihiougli tin* 
mixture without ignition. The mixture can he stored in 
magazines or on shipboard, or transported by land without 
risk. When required for use the glass is sifted out through 
a fine sieve. 

The charcoal from willow wood is the l>est for making 
gunjmwder. An excellent pow der, <*alled brown powder, 

is nmde Jii Germanv from chare<»al wlneli is not fullv ear- 

» « 

bonized, hut treated with superheated steam and torrefied 
to a reddish-brown colour; the charcoal inav be made from 
wood, peat, or light p<*at moss. 

The explosive foicc of gunpowder is duo to the large 
volume of gases suddenly evoiNed in its eoiiilMistioii, 
amounting to more than 1000 times (he vohuiie of tlic 
powder; and tJiis volume is much increased bylholiigli 
temperature evolved in the combusti</n. 'i'hc initial maxi¬ 
mum pressure on the interior of tin* gun was estimatr d l»y 
Bunsen at 4374 atinospheies, or 0o,(>10 l)>.s. on the .*<quaic 
inch, but this of course varies w’ith llic size of the y»owder 
grain used. Theoretically the gas«-s evolved are nitrogen 
and carbonic acid, and llic dceoin])osiliun may he repre¬ 
sented as follows;— 

2KN'();, -I- S + Cfi = IvS -i- 2X -f SCO., 

potassium sulphide being the only residue, and (his forms 
the fouling of the gun. Practically, lM)wevcr, tlu? decom¬ 
position i.s not quite so simple, for caihonie oxide, hydrogen, 
sulphuretted hydrogen, oxygen, and marsh gas ure all 
found in small quantity among the gases evolved. Gun¬ 
powder is a simple mechanical mixture: the nitre can he 
easily dissolved out by water; the sulphur can then also ho 
separated from the residual ehureoal by hiuiple solutioii In 
carbon disulphide. 

Attempts have been made at various times by Dr. Hutton, 
Count Rumfurd, and others to measure the foice of gun¬ 
powder, but it is only within recent years that, by the 
combined efforts of chemIstN and matlicmatieians, h<*ieiice 
has advanced far enoiigli to rrmdcr a definite answer to the 


prablcm. It was found that by the explosion of powder 
in the chamber of an 81-ton gun Iieut was generated equal 
to 4000® Fahr., being far more than sufficient to melt iron, 
and that tlio pressure exerted omounted to 40 tons per 
square imdi. The heat, owing to the ejection of the slfbt, 
was but momentary, hut no gun could stand the fn?quont 
repetition of such enonrious pressure from inside without 
serious «himngc, and eventually rending open. Of course 
the larger the bore the greater the number of hquare inches 
exposi*d to this dangerous pressure, and hemto the cliicf 
dilliculty of increasing the size of guns. 

These difficulties were gradually overc^nne, so that it 
became possible in 1878 for Wooludch to undertake to turn* 
out a gun of 100 tons, and to insure that, notwithstanding 
a huge charge of more that 400 lbs. of powder, the pressure 
within the gim should not exceed about 20 tons per square 
inch. And tliis result has been obtained chiefly by ni(»dcrn 
scicnc<5 being now able to calculate mathemalically what 
the ]towcr of a given quantity of gunpowder will b**, and 
hv im'clifications in its manufacture to regulate to some 
csItMit its e.\pl(*Kive force. 

TJu! cxjilosion of powder is only insianinueouK in 
jipjicMiunci*. The time occupied in the burning of the 
cliavg(‘ may he exceedingly small, hut scientifically speak- 
(lieiT is a M-ry appvi'ciahle duration of lime tictween 
tliu llist ignition of a charge of gunpowder and tlic con¬ 
version of tin* whole mass into gas. 

It ln'ing thus .a recognized fact that the combustion of 
guupon’<bT is not instantaneous, (he proMein whs liow to 
still fijrllif*r jmjlong iJie period occiqiicd in the pnicess. 
If lljo ]H»wdt»r at tin* rear of the shot were to explode in- 
stantninsiUsly, then tin.* maxlinmn ]>ressnro would bo brought 
violently ngainsttlu* inner surface of the gun,and tlic utmost 
possibte ilumagu would lio d*»ue to the gnu, jirohably even 
to bursting it; while tlic shot w<tuld be sc4»t out by tin* 
force of a tmait hUm'. If, on tlie other hand, (ho powder 
hurnetl conqiarativcly slc)wly, the sljot wouhl have begun 
to move Indore the nuixiimiiu force c*f the powder was 
exerted; and while the pressure within the gun W'ould he 
ri'duced, tin* efU-cL upfin the .shot would ho a proloug**d 
fiuxJi. 

U is found tliat by manufacturing tlio powder in large 
gialius, nn<l making what is known as “iiebblt* jiowder,” 
these results cun he obtaimul, inasmucli as a largo gi’aiu 
lakes a hiugi*r time to bum than a small grain—somewhat 
on tli(5 .same priucij)Io of small jdecesof coal burning througli 
more rapidlv than the same weiglit *)f coal in one luinj). By 
means of (his pchlih* ]i(»w(ler (her* fore a sufficiently liigh 
velo(*ily can In* commuiiicated to tlie shot without ovci- 
strainiiig tin* gnu. We lums thus been Jed to increase tlio 
.size of cannon powder from small grains to large lump.s. 
A bag of oijioii-.seed wjuild fairly rcpr**.M*nt the charge of 
the UM-poundcr in lHb7, while a large sack of potatoes is 
PUgg*?sted by the charge of tli<! moiislur guns which wore 
heing manufactured in 1884. 

Tlie value of the exports of gnnpowdcr from tlio United 
jvingdom amounts to nearly Xo0(),000 yearly. 

Laws rthitiuy to Gunpowdvr .—In consequence of its 
very duiigcrtius nature, the manufaetnre, carriage, and 
blorugo of gunixjwder are regulated by several stringent 
Acts of Barliuiuent. Every mill in which it is made must 
he licensed, and only 40 Ihs. must he dried at one time. 
Safe magazines for (lie storage of the powder have to bo 
made at a distance from every mill, and the powder must 
he conveyed liicro ns .soon us possible after its inunufactnrc. 
No dealer must ki’cp more than 200 Iha. weight on his 
))rcmis(*s at one time, and no mure than 800 lbs. mnet be 
k**pt in store for mining purpoBcs. Not more than 80 lbs. 
me to be canied by any land ciUTiage unless In ft van spe¬ 
cially constructed, and then 40 lbs,; or unices such car¬ 
riage form part of a railway train, nnd then 80 Ihs. All 
vessels, uiilchs belonging to (he navy, coming into the 
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Thames have to put on shore, at or below Blackwall. all 
the gunpowder they liavo on board except 25 lbs.; and 
vessels outward bound tire uut to rcccivo ou board more 
than 25 lbs. previous to their arrival at that plan<^ Wur- 
ranis may be issued for scarcitiug iu any places where 
gunpowder is suspected to bo unlawfully bicretod, or where 
more than the legal quantity is kept. 

OI7NPOWDES PLOT, a formidable Roman Catholic 
jdot at the beginning of tho reign of James I., wlnrh sprmig 
from the discontent that had been fvlt by the gu-at body 
of Roman Catholics in England, occasioned by the harsh 
measures adopted against them by James i., so harsh indeed 
4 hat over 6000 were punished in one year for recusancy. 

Tho design of blowing ujj the House of Ixads with gun¬ 
powder at tho opening of Parliament, and thus destroying 
at a single blow tho King, tho Ixirds, and tiic Commons, 
was funned about the summer of 1(!U I, and it was unitecl 
with a Bchcnio for carrying olf a iTinnbcr of the royal 
family. Prince Cliarlcs was considered most likely, 
and the design was to proclaim liim king. The conecivor 
of this desponite and bloody vengeance was IbOsTlCntcsby, 
a (-atliolic, and son of Sir Williiiiii Catesby', who bad been 
Hciural times imprisoned for recusancy. Catesby disclosed 
Jiis Hchomc to John Wright and Tli«)ni.ui Winter, the former 
descended from a rcsjjce.tablc family in Ycjrkshiic, llio l.illcr 
]'»om tho \\‘iutcrs of lluddingt<m in Woreestcishire, where, 
tljcy had heeu in posses.si(ni of «’slale.s since the lime of 
lleju’y VT. Winter inUuduced (iuhlo or Gny Tawkes, 
wlujin h<} had brought from the Netlierlands. Kawkeswns 
a geiitleimiii of good parentage and i<'S|iec'tal)le family in 
Yorkshire; liis father, Edward Fawkes, was a notary at 
Yoilc,.and held the oflice of registrar and advocate of the 
consistory court of the cathcdrul. Of Gay's education and 
early liistory nothing is known, hut iiC had served in the 
Spanish army in Flandcis. Soon aft<'r Winter's leturn 
to London, Thomas Percy, tliu relatii.n and eonlideiitial 
steward of the Karl of Noilliumbcrland, joined the f(.ur 
conspirators already mentioned. Percy took tlio next 
step. He lured the Imuse adjoining the Pailianumt House, 
and after some pivliminury steps, tliey commeneed <»n 11th 
December, 160*1, to form a mine. I’inlianient had het-n 
prorogued to February 1605, hut was u'Min prorogued 
from Februniy to Oe.lobcr. They proceeded with llieir 
ojM'mtions; hut before lliey had got through tlie tiiiek 
wall, they were enabled loliiiea vault imnuHliately under 
the lb<use of Lords, whicli had fK*en oeenined hy one Rnght 
for (ho Bale of coals. About twenty barrels of jiowder 
W'(M'e conveyed tbilher; iron bars and other tools that had 
hecu used in mining were also thrown among the powder, 
that the breach might he the greater, and the whole was 
covered over with faggots. Lumher of variotia kinds was 
placed in tliu cellar to jivevent any huspieion of tlie curic»u.s 
or the watchful. In May, 1605, the pn-parations weie 
complete; (ho conspirntois, having marked tlie door, in 
order that it might bo scon if anyone enleicd llio vault 
in their absence, consented to separate. Fawkes was de- 
Kputehed to Flanders for the purjjosc of eunferring witlt 
8 ir W. Stanley and Owen, whom it was desired to add It) 
the jdot. Soon after liis return from Flanders, the Pailia- 
ment was further prorogued from October to the 5th of 
November. Theso repeated prorogati<jn.salarmetl tho oon- 
Bpirntors. and led them to fear that their jwojeet was 
suspected. Their alarms, however, having Ih'Cu discovered 
to bo groundlcHS, Cate«l)y purchased horses, arms, and 
powder, and, under the preteneo of making levies for the 
archduke in Flanders, assembled friends who might b(> 
aimed in tho country when the lirst blow was struck. As 
■considcrablo snms of money were necessary for thcKo pur- 
poacs, it was proposed to admit into the eonfudcracy three 
wcaltliy men, Sir Evernrd Digby [see Dionvl, Ambrose 
Ifookwood of Coldbam Hall in Sufiblk, and Francis Tresliain, 
the son of Sir Thomas Trcslmm, of Iluslitnn in Northamp¬ 


tonshire. These gentlemen were ftfteiwards sworn In, and 
Digby lent them £1506. 

As the day of meeting of Farliamcnt approached, it was 
finally determined that Fuwkcs should tiro the niiiio with a 
Blow match, which would allow him A quarter of an hour 
to escape. One subject of diseussiuu only arose, whether 
and how the liomnn Catholic peers should bo wanted of 
their danger; but the danger of communicating the project 
to so large a number of peisons was ennsidered so imminent 
that they despaired of saving all of them, and it was con¬ 
cluded that no express notice slionld be given them, but 
only such porsnasiou, upon general grounds, as might deter 
them from attending. Many of the conspirators were 
averse to this advice and niigiy at its adoption; and 
'r>esliam in juirticular, for his sisters had married Lords 
Stouiton and M<iunteaglu: and from this lime he ceased to 
attend the councils of the conspinilors. 

On Saturday, the‘29th of (h-lober, ten days before tho 
meeting of I’arliament, Lord Mounteagle received a letter 
from (Uiu of his jinges, who stated that la* laid received it 
in tljy street fmni a stranger, who pressed its instant de¬ 
livery into his masler’.s luinds. The letter was vngue, but 
alarming, ancl it is prohahle was written hy 'I'reslmm. 
Mounteagh' showed tlie huter to som<5 of the Invds of the 
emiiieil and to the king, mid the intelligence as to the 
letter Was soi ii known to tlie conspirators, wlio, however, 
maile no attempt to escape, mul Fawkes, alone, with tho 
extraordinary conrage which he hml displayed throngliout 
the tiamaetion, took up his slalion in tho cellar. On 
Momhu, the -llh of Novemiter, searcli was commenced, 
Miul ahout twelve o’clock at night Fawkes ivas seiaed as 
lie came out of tho cellar; mateln'S and tuuehw'wid were 
funiid upon his petxm, a dark Imifern with alighted cjindio 
sUkhI hchlud the cellar door, and under tho faggots thirty- 
six casks uf gunjiowder. Fauk<*s at oiieo avoweil his pm- 
])OM« to tin* magistrate, nor were his eouragu and composure 
disturbed uheii lie was examined before the king and 
eomicil. 

A feeble atlomiit was made by the other conspirators to 
assemhlo in arms in Warwickshire and Worcestershire. At 
llolbcach, under jjrctext of a hunting party, a large band 
had asseinlilc>d, and an obstinate defence was itiado, in 
which Hie two Wrights, Percy, and Catesby were killed, 
and Rookwuud and Tliom.is Winter wounded. The otheis 
were eic-ntnally taken. Tresliam died a n.atural death iu 
piison, and on the ‘27lh Jamiary, 1606, eight persons— 
namely, Rohci t Winter. Thoma*} Wiiit<*r, Guy Fawki's, John 
(iraiit, Ambrose Ruokwood, Robert Keyi-s, and Thomas 
Hales—weie tried at Westminster by a special vommission, 
for being conccrneil in the gunpowder plot. Sir Kverard 
Digby uas arraigned and tried Beparately for the samo 
crime. Fawkes uas liorribly tortured in order to make 
him confess more fully. All the prisoners were found 
guilty, ami upon alt the senteiiee of deatli was passed. 
L'aie uas taken to reiidi-r their execution, which took plaeo 
on the following 'I'lniiMlay and Fiiday, as solemn and im- 
jiressive ns possible. Garnet, proviueiul or head of tho 
.Icsuits ill England, wins also implicated in the plot. An¬ 
other .lesuit, Greenway, had told liiin of the pl(»t, possibly 
iu th(! confessional; and though lie professed himself to 
liave lieen horror-struck at llio int«*lligenee, lie had faith¬ 
fully kept the seciet. lie had not taken any part iu tho 
plot, and knew but little beyond its existence. IIo was, 
however, executed Jrd Mav, 1666. 

GUNSHOT WOUNDS are usually injuries of n serious 
nature ivlien llu’v occur in ei\il life fnun tlio ineaulioususo 
of fowling-pii'ces, while in warfare the wounds inflicted 
may vary in sevc*rity from a simple bniis© to the tearing 
.iway of* a whole limb. Wounds inflicted by bullets may 
have one aperture only, that of entrance, but when a bullet 
passes througli any part the exit api-rture is usually rnneli 
larger than Hint wlu-ie the bullet has entered. It has bet'U 
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obwrvfd ill warfare that when a man is struck !)y a bullet 
travelling; at a hi{;h rate of V(>locity the pain caused is n(>t 
at first severe, hut resembles that caused by a stin;; or the 
sharp stroke of u stick. If any important part of the 
body or limbs has been struck, however, tlio injury soon 
causes a foclin;; of /;rent prostration, and occasionaily tin*, 
siiock tlms given is suflicieut to cause dealli ultliough no 
vital jMU’t has been touched, but more geiuTully it ]iasses 
off after a few hours if tijc surtercr receiics surgical treal- 
incnt. llullets htriking against tin* shaft of a bone usually 
sbatter it, but if travelling only at n hnv rate of moincntuni 
they are frequently (lefiect<‘d in their course, and they 
Bometinips pass out of llio l«uly at u spot considerably 
removed from tlwir place of entrance, \\brn small sli(»t 
are fired close to the body llicy ficqncnlly enter so close 
together as to cause a single huge M'ouiid, and at a greater 
distance tlie scattered i)ellL‘ts may, tliongh small in lhc>m> 
selves, yet inflict very serious or fatal iiijuiies. Consider¬ 
able damage also may bo done when neither bullets nor shot 
have been used, by the cHects of the powder alone, or by 
the material used for wadding, and many actui’s have 
eufiered fioni the latter cause when using fireainis upon 
the stugo. 

Th<» treatment nf gunshot wounds resembh’s very much 
that of other wounds, niid consists in the removal, whi-re 
possible, of any fon'ign body, in ])roteciing tiic injured pni t 
from the ttir, the allnying of infiammatioti, and the use of 
stimulating applientioiis when; the sore has become indolent. 
In the case of ordinary accidents it is nsually necessaiy t«i 
check tho bleeding at the outset, ami this may Lo cfiected 
by pressing upon the severed vessel with the finger, or if it 
is in a limb, by fastening a bandkorcliief above tho spot 
and tightening it with a stick. 

GUNTER, EDMUND, w'jis horn eitliev at tlic end of 
1680 or the hegiiining of 1681, in the county of llerlfonl, 
but of a family origiimlly from Gunter’s Tow n, in Breck¬ 
nockshire. He was appointed professor (»f astiunomy in 
Gresham College, fith March, 1610; and died on tlic lOlh 
of December, 1626, nl)out tho forty-fifth year (»f Ins age. 
Hg was tlic first who l.aid down a logaritiunic scale upon 
wood, and used it ft»r the purposes of the druuglitsman. 
This scale is still used, and goes by’ liLs iiunic. Ounii'r's 
chtwi^ the commuii chain used by surveyors f(»r band mens- 
uremciits, was invented by liim, and is 66 feet in length; 
its coavcnienco in practice is owing t>> tlie fact that 
10 square chains make an acre. The first observation of 
the variation of tin* eompn.ss is also due to (lunlcr. 

GUN'THER, King of the Burgundians, w.is husband 
of Bnt’Ktiiii.o and biotber of in tho great 

Tontonic myth. See Nihkuingkn-likd. 

GUR'NARD (Trigla) is a genus of fishes bidonglng to 
the order A<;ANTJioi»TEUyoil and family Tiiglidaj. In 
tiio genus Trigla the licad is mailed uud angular; tlu* 
operculum and shoulder-bones are .armed with spines; tliu 
body is covered witli very small scales ; there are two dis¬ 
tinct dorsal fins; beneath the jtectorals are three deUmhed 
rays; the branchiostegal membrane husfic\cn rays; both 
jaws and tho front of the vomer arc armed with fine 
velvety teeth. The gurnards arc fislies always romurkuble 
for singularity of form, and often for brilliancy of cnlour- 
ing. The detached pectoral n])|)eiidag(‘H are organs of 
touch as well as of locomotion. Gurnards when ca]>tuix‘d 
emit a curious grunting noise. This is due, according to 
Gttnther, to the escape of gas from the nir-ldaddcr through 
the open pneumatic duct. In the British seas seven species 
occur, of which the commonest are the Gray Gurnard ( Triphi 
ffwrnardui)y a silvery gray fish, more or less (duuded with 
brown and speckled with black; the Bed Gurnard {Trtyla 
of a bnght rose-i'cd colour; and tho Bupphirino 
Gurnard (Trigla hirundo\ a large and handsome fish, 
remarkable for tho vivid green and blue hues of the iiiitcr 
Surface of Us large pectoral fins. Thu lust two arc must 


I nbuiulatit on tho western coasts. SevemI other rarer species 
arc also inhabitants of tho British seas. The Hush of these 
fishes is firm and wholesome. 

t The Flying Guknaudh fDactyloptcrus), belonging to- 
tlio family (^taphracti or Mailed Gurnards, are distitiguisked 
by having the body comjdetely encased in bony strongly 
keeled scali's. 

I GUSTA'VIA. a giMius of plants belonging to the order 
j Myutack.k. It is nearly allied to Grins (the nnclH*vy 
; pcai), and also to Lceytliis (species of whicii produce tho- 
j iSnpucaia nuts and the monkey-pots). Tlieru are eleven 
I species, all natives of tropical America. Tljey are trees <»r 
I siiruhs, with large altisruato leaves and lmnd.somQ magnolia-, 
like flowers, 'riie ])el:ds are white, with a tinge of roso 
colour hclow; iho stamens in tho centre numerous, witli 
orange autijcrs. The fruit is Ji largo <lry berjy, somewhat 
. fleshy and fibious. Iluaiboldt mentions that if tho frulla 
1 of ii»»tnri(t 9pevio»(i are eaten tlioy cause tho body to 
I acquire a yclltjw hue, wldcli bwts for a day or two, Tho 
J roots of dm!avia bratsUinna are wrid, aromatic, and 
j bitter; the loaves are used in ca.ses of indurated liver, and 
the fruit.s are emetic. The wood nf (tustavia vrceolui'i 
i)eeomes fetid shortly after it f.s cut; it is called boispuant 
hy tlie French settlers in Cayenne, and is used by coopers 
fur making hoops. 

GUSTAVUS I., K iug of Sweden, commonly called 
i dnnfaruH Vasa, was born at Liudbolm, in Upland, proba- 
* bly on 12lb May, Ho camp of a noble bou.su which 

j had been distingulsbcd for its oppositimi to tlio Danes. 

; and lie was involved at an emly age in tlio troubles of tli»‘ 
period, being carried by Kiug Ciiristiaii as a hostage to 
i)eimiark in 1518. Ilearing of Christian’s preparation.--, 
agaiiiht Sweden lie contrived to escape and made his way 
to Lul)e(‘k, and tho burgomaster of that town enabled 
him to land in 1620 at. Slenso, near Culinar, which wa.*-^ 
holding out against tho Danes. U!)Bnccc.ssful in his efrort<i 
to rouse the ]>coplo he fled to the peasants of Smaaland. 
and jias.sod from them to Daiecarlia, where for n time ho 
was compelled to work as a labourer in tho fields an.I 
mine.s of that district. In November, 1620, Christian 
was crowned at BtockUolni King of Sweden, and three 
d.iys after his eoroiiatiun he ordered tlio massacro of about 
ninety of tlie nobles and leading men of Sweden, among 
wlnmi was the fallicr of Gustavus. As tho news of tbi.*» 
slaughter, which obtained the name of the “ Blood-bath,” 
Bpwad over tho country the apathy of tlio people gave way 
to a stern spirit of r<‘si.stauce, and Gustavus soon found 
himself at tho Iicad of a funnidahlo force cuinposed chiefly 
of nrtisnns and jieasaiits. He was succc.ssful in scvenil 
I battles with the Danish forces, and in 1623 took Stock¬ 
holm, recovering Finland shortly afterwards. At a dirt 
held at Strengnils, in dune, 1623, he wan elected King of 
Sweden, and ns soon an peace had boon concluded he set 
himself to butter thu internal condition of tlio country. 
He found detiioraiizalioii and dimirganization everywhere, 
the e.lcrgy powerful and grasping, tho nobility scltisb nmli 
overhearing, and the peasantry on tlie point of revolution. 
Beginning with tho church bo gradually introduced reform 
and iinprovomont into every department of the state. Ho 
rebuilt vai'ious towns, improved the administration of tho 
government,greatly extended the foreign trade of the nation, 
encouraged agriculture, made roads, bridges, and canals, 
founded universities, churches, and schools, and induced 
various learned men to remove to Sweden. Early in hls^ 
reign he displayed his intention to encourage Lutheranism,, 
which fiooii took deep root iu the counti^. In 1544 a diet 
at Orebro changed his elective sovereignty into a hore^tary 
one, thus making him the founder of a new dynasty. Hc- 
died, after a reign of thirty-soven years, 29th September, 
1560, and was succeeded by his sou Eric. 

GUSTAVUS ADOLPHUS. King of Sweden, waa 
burn on bth DcceinUcr, 1594. Ho wa.s the sixth monarch 
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of the dynasty of Vasa. His father, Charles, had boon 
dor.larcd Kin;; of Sweden to tlio exelubioii of Si;;iKmund, 
tlje heir of tlie older lino of the house of Va^u. Charles 
died 30lh October, 1(111, leaving the Sweiiish sceptro to 
his ton, then in his seventeenth y(‘ar. As long as Clmrlcs 
lived Sigismund never ventured to renew his claims to the 
crown of Sweden; but upou his death he invaded Sweden, 
mid laid claim to the crown for his son Undislmts, then a 
minor; but Gustavus fought successfully against the Czar 
of liussia, the ally of Sigismuud, and also npiinst Sigis- 
mund Jiimsclf, until, by the mediation of Ungiand and 
Holland, a peace was concluded in upon the most 

gilvantageouH teitns for Gustavus. Ho next <le(’laied 
war uguinst Austria, his principal motivo being to piolcel 
tlie oppressed Gerinau rrotestants, iiotwitlistanding that 
the ground of quarrel alleged iii Ids declaration was the 
enmity sliown to tSweden by Austria and the violation of ; 
her territories. 

Gustavus landed in Pomerania on tlie 21lh June. KioO, 
with not inure than 15,000 men. He m.adchimself master 
of tlic islands of tJscdom and Wollin, and pressiMl llogislav, 
the duko of Pomerania, so >vaimly, that he was cumpellrd 
to agree to a treaty by winch the* tewii of Stettin was put 
in ]i 06 scssion of the conqueror and the whole connlry placed 
at his dlspobal. 

'Jho army of Gustavus was ivinforcod by six Sc4)tlish 
regiments, umler the roinmaiid of the Diikt? of Hamilton, 
and he jirovided himself with money hy raising a contiihu- 
tion of 50,000 rix-dollurs iu Poiiieruniu. After several 
other sucuesses he divided his furci* into four parts. One 
division, under the Duke of I.au<‘nhurg, was oidercd to 
tlie relief of Magdeburg; General Bauditz was sent to 
in.akc an attack upon Kolbcrg; Horn was left witli a 
garrison in Stettin; and Gustavus liimsclf eiicainj»ed nt 
Kihnitz in the duchy of Meckleuhurg. While lying tlicie 
he received a letter written by tlio Kinperor herdiiuiml, 
containing proposals fur ]icai'e, in which he made tlie most 
advantageous offers to the Swedisli king, including the 
poss(‘.ssiun of romcranio. Gustuvns rejected these pro¬ 
posals, And continued to make himself master of tlie towns 
and f«»rtr(*.s8C8 of INimerunia and Mecklenburg. By the 
end of February, icyi, in the course of only eight montliss, 
lie had already taken eighty fori itied places; hnt llie towns 
of Uostuck and Wisinur yet remained in the hands of his 
enemies. The emperor sent against him Field*muibhal 
Tilly, at the head of the imperial army. Tlie army of 
Gu&tavus pressed forward into the heart of North Germany, 
gaining continual victories, and on Ist August, 1(>31, en¬ 
camped near Wittemberg, w’here Gustavus received Count 
Arnhcim, the ambassador of the Elector of Saxony. A 
treaty was quickly cfmcludrd, by which tlie Saxon dominions 
were opened to the King of Sweden, and the whole military 
power of the electorate placed undtT his command, the 
ideclor to provide the army with amniuidtlnn and pnwision, 
niid to conclude no peace with Aublria ^^ithout tlie e«>ns<‘nt 
of the King of Sweden. Gustavus then jircparcd to en¬ 
counter Tilly, who had advanced against him to Kiimarsclieii. 
On tlio 7th September, 1G81, tJiey met on the plains t»f 
Leipzig. The force of the King of Sweden, to which the 
Saxon troops under Amhoiin wore joined, amounted to about 
d0,000 men; Tilly’s army was somewhat more numerous. 
The victory was long doubtful; but at length Tilly’s defeat 
was complete. 

All Germany was now open to the Swedes, and Gustavus 
hastened forwards in an uninterrupted course of conquest. 
But tho progress of the Swedish unns excited the jealousy 
and apprehension of the whole German population—oven 
among the Ihrotestants. Gustavus was also accused of 
having designs on tho imperial crown. His allies became 
lukewarm, and the inhabitants evcrywliere viewed the 
Swedes with dislike. Upon the defeat of Tilly at Leipzig, 
ami the Sa.xun army inukiiig iuelf niitbtur of Bohemia 


almost without opimsition, Ferdinand called in Wallcn- 
btein, w ho drove the Saxons out rif Bohemia and threatened 
Gustavus, who in the meantime had gained a second victorv 
over Tilly, in which that gi'iiend lost iiis life. Wallenstein 
took up a strong position in the neighbourhood of NUrn- 
hevg. In fiuith'bs attaekh upon the camp, and through 
hunger aiui disease, in the eonrsit of si-veiity-lwo days 
Gustavus lost o0,()00 men. At length Wallenstein moved 
towards Saxony, and on 1st November, 10o2, ho offered 
buttle to his opponent nt Lntzen. 

Gustavus opened tho battle* to the sound of music, with 
Lutiiei’s hymn, “ICin, fostu Burg ist unscr Gott.” Ho led 
tliu attack in persuii, descended at the critical moment 
fiom liis Jiorsi*, and killed tho foreinc).st of tho enemy with 
a lance. While heading a scennd attack on horseback 
igainst the enemy's cavalry, a ball struck him from liehind 
and lie fell. Duke Bernlianl of Wi'iinar, crying out to tin*- 
Sv\ede8 that the king was made a piisoncr, iiiHamed them 
to such a degreo that nothing could icbist tlieir impetuosity,, 
and after a frightful carnage tlic 4’neiny was forced to 
retreat. The Swedes gained a victory, but with tho 
hiSs of their king. A slmng Mispiiaoii of the crime of 
assassination rests n]iou his cousin, tlie l)iike of Saxe- 
Lauenburg. 

Gustavus Adolphus married, in 1G21, Maria Eleonora, 
tho sister of tho Ilnke of Mecklenburg, by whom he hod 
one daughter, (/hristinu, who was his successor. 

GUSTAVUS HI.. King of Sweden, born in 174(i, was 
tlie eldest son of Adolplius Fredi'iie, duke of HuUtoin, 
wlio had been culled to tlie Swedish throne in 1743. Ou 
the 12th of Fehruarv, 1771, Gustavus lU. succeeded t«> 
tho crown on the dentil nf his father. Tin* country was at. 
tins time divided by two factions, the H.ats and Caps, as 
tlie aristoriatic adherents to the Russian or French policy 
respectively calk'd thems4*lves. Gustavus ttiok tho bold 
resoluticiii •)! hiiluerting both these jiarties with tho usbist- 
aiiee of the people. The e.xecution of the king’s plans was 
Cf»mnn'iHTd bv tlie iiisurreetioii of the commandaut of 
Cliristianstadl, who issued a violent proelanialion against 
the States-gcncral. flustavus sent Prliiee Charles with a 
powerful force ostensibly to subdue tlie rebel, but in reality 
to unite witli him. On the IDlh of August, 1772, tin* 
king began to follow out his plans hi person. He arrested 
tho heads of the parties and tin* most powerful members 
of tho states, and publicly uiiiiouneed his plans for the 
estublisliiTient of a new constitution. 'I'lio next day the 
magistracy of the capital took the oaths of fidelity, and the 
Stntes-geneial were invited to aMsemhle. Gustavus entered 
tho ussendilage iu order to submit to them tho proposed 
now constitution. His armed force was opparently Huffi- 
laent to subdue every Rurujdc of the assimildy; but as the 
constitution only restrictcfl and circumscribed tho privi¬ 
leges of the noldlity, and did nut infringe tho liberties 
of tho citizens, it was received by tho majority with 
real satisfacliun. and conHrmed by oaths and bignatures. 
'Those who had 1 m‘4*u arro8t«*d were imnicJkately attcnvard.s 
rok'ased, and tho i evolution w.as completed. 

Tho nobility wi*re sileiic»*<l, but they nourished a secret 
hatred, which at length broke out In tlio year 178K, when 
they prevailed on tho states to refuse the supplies while 
the king was engaged in a war with Rassia and Denmark. 
In order to free linns(‘lf from the ever-active intrigues of 
the ijohles, the king, on Srd A]iril, 1789, caused th«' 
leaders of the opposition in the diet to be arrested, and a 
law to be passeil l>y wliich tho royal prerogatives were 
very conbiderably incrcivsed. After vaiying fortunes in the 
war, Gustavus concluded a peace on the 14th Angnst, 
1790, witli his for(*igii enemies; but the nobility, who 
a{)prehcndcd the loss of all lliuir privileges, resolved upon 
hie death. Accordingly they formed a conspiracy nnder 
the direction of Counts Horn and Ribbing and Colonel 
Lilienliuiii; 'uid a nubleman of the name of Ankcrstroein 
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undertook to murder him. AnkcrKtroem choso a masked 
hall, given on the IGth of March, 1702, at Stockholm, as 
Affording the fittest opportunity. The king was warned by 
Aome anonymous friend; but he went to the ball, and tbo 
assaSKia shot him through the l>ody. The king suiferod 
with much firmness, and died on tlie 2iMh of Mtireh. His 
murderer was discovered and cxeenfod, and many of the 
■conspiratoi's were banisljcd fixim the country. Whatever 
may bo thought of his policy, tliore is no doubt that he 
exercised n great infiueiico on tlu; national taste for litera¬ 
ture and arts, lie instituted c)r enlarged tl»c Swedish 
academies for sciences, music, and painting, encouraged the 
national and dramatic literature, and was Idmself an author 
and a dramatist. 

GUSTAVUS rV., King of Sweden, wm of the jncccd- 
iog monaich, was born 1st N«vemi)er, 177S, and ascended 
the throne on the 2!)th of March, 1702. 'J’his king dis¬ 
played while a prince a c:i]>rieions humour and un ob¬ 
stinacy tlint border<;(l njion madness. 11c ent(‘rcd into a 
negotiation for a inarringo with the granddaughter of the 
Empress Gatharmo of Knssia, and tljc whole court were 
assembled in order to be }Meseut nt the ratification of tlic 
marringe-lrenty wIilmi he departed secretly, anti marrieti a 
German princess of the liouscof Jladen, Of all the Euro¬ 
pean monarclus lie w.is the most zeal(»us partisan t»f legiti¬ 
macy, and ho ])ro])osed, as the great ohjt‘ct of his life, the 
restoration of the detliroued family of the Ihmrbons to the 
crown of Eraiiue. He involved lii.s country in iudescrihahlo 
difficulties, irritated all his neigliboiirs, and even oil'endetl 
England, his only ally, whom lie certainly could not 
reproach with any friendly feelings towards X.ipolcon. 
Gustavus appears to liuvo discovered that a stiiiin was 
gathering about him, and in order to .avert it he cn- 
(Icttvourcd to possess himself of the funds depositcil iu the 
Hank of Sweden. At first lu' made an attempt to get the 
money by a Joan of 82,000,000 Swoili.^li rix dollars (about 
£12,000,000); but as tin* bank eommissioners refused to 
comply willi this demand, he icMjlved to cairy his plan 
into effect by force. 

On 2nt!i Maieh, 1809, he repaired to the bank, aeeum- 
pnnied by a ih‘luciimcnt of military, with llie intention of 
taking possession of the m<>ney di jiosilcd there. Hy order 
of tliG Diet a resistance was made, and the king uirested 
and confined in an apartment, where he raged like a mad¬ 
man. The same day there appeared the deeision of the 
Diet, hy which (iiistaviis IV. and all his direct descendants 
were declared to liavu forfeited tlicir right to tlio Swcdi^ll 
crown; and tlio Duke of Sudcrmaiiia ascended the throne 
under the name of Charles XIIf. 

Gnst.ivus left the Swcdisli territories. During his exile 
ho assumed the numo of Colom 1 Gustavson, and lenounced 
all exterunl observances tbat niiglit remind him of his 
former rank. lie refused the appanage which Sweden 
<if!brcd him, declined iiaving any coimnunieation with his 
family, and obstinately rejected all assistance from Ibem. 
He subsisted chiefly on the produce of his labours as an 
author, togetlier witli a little pension which he drew us a 
•colonel, but w’as secretly assisted by his divorced wife, wliu 
contrived to help him without his knowledge. He died at 
St. Gall towards tho end of the yc.ar lHo7. 

GU'TSNBSRG, JOHN, hdic ved to he the inventor of 
tho art of printing with movable tyjies, was burn at Mainz 
between 1803 and 1400. IJis father’s name was Frielo 
ticnsllcisch, his mother’s Else (iiitenbcrg, .and he preferred 
in after-life to l»o called by the family name of Jiis mother. 
Scarcely anything is know’U of his early life, fmt his family 
was expelled from Mainz in 1420, «ml appears to have 
•taken refuge at Strasburg, where (luteniievg was certainly 
living in 1434. In 1438 ho minnged a ]Mirtncr«hip wirii 
one Andrew Dritzehn mid others, for the carrung out of a 
“ secret art," which was afterwards discovered to bo that 
of printing. In 144/) he ivtmncd to Mainz, and in 14i)0 


he entered Into partnership with a wealthy goldsmith 
named John Faust or Fust, who advanced the sum of 800 
guilders, and took for security a mortgage on tho whole of 
tbo printing apparatus. Gutenberg had already Introduced 
his Improvement of movable wooden types, and wlth*tbe 
capital advanced by Faust he commenced to print a large 
folio IaUii Bible, w'hich was finished near tho elosu of 1455. 
While this was in progress several smaller works wore 
printed and issued; but the undertaking did not pay 
expenses, and Faust hud to make a second advance of KQO 
guilders to keep the work going. Gutenberg had continual 
Ins experiments all tlirough this period, and hud designed 
and produced movable types of metal; but his assistant 
Fetcr SchofFer, who had been employed as illuminator, had 
also experimented in the sumo direction, mid profiting by 
Gutenberg’s labours managed to impmve upon them very 
considerably. This he communicated to Faust, who gave 
liim his daughter in marriage, arrunged terms of partner¬ 
ship witli him, and then suddenly broke with (lUtonberg, ' 
demanding instant repayment of his loans, and seizing the 
whole stock of maeliiiiery and iimterinls by furoclosing Ids 
mortgage. With these- in his possession he continued to 
]>iintwith the assistiinee of Schutfer until 14G2. Guten¬ 
berg, now advanced in life, was by this act of his partner 
reduced to poverty, but forlmiatcly found u friend in one 
Oonrnd Jlimierv, a doctor of eaiiun law and one of the 
couneillors of the city. Assisted by him Gutenberg con¬ 
tinued bis labours, and in 14G0 ]>rinted tlie Catholicon,” 
a gramnuitieal work in folio, and several other bonks, which 
were issued without name (»r date. He seems, liowcver, to 
have been still followed by pecuniary difficulties, and in 
January, 1105, he av’eupted the post of civil eourtier at. tin* 
court of Aiiulf of Nassau, receiving au annual suit of livery 
iiiul au nllowaiiec of corn and wine. He died 2nd Feliruary, 
MG8. 

GUTH'ORH or GUTHRUM, the famous Danish foe 
of Alfred tlie Great, was one of the chief leaders in that 
Danisli invasion of East Anglia in HfiK winch ended in the 
martyrdom of St. Edmund, tho English king of the bind, 
wliitin tlie fierce heathens hound to a tree and shot to 
ileutli with arrows Imtuusc he refused to abjure his faith, 
tiutliorm a.s.snmed the emwii, and diviiled tlio land among 
tlic Ollier eliiefs. In H7fi Gutlioriii made a sudden mid 
upon Wessex, uliere Alfied tiie Great was king, and Bui*- 
jnised him at \Vareli:im in Dorsctsliire. There was 
nothing for it but to make ju'aee, and the Danes after some 
time rctir<*d inl<» Mertda. Hut early In 878 they returned 
nu<l harried the wliolo of Wessex. Alfred with a few 
followers iiid among the morasses and woods of Somerset¬ 
shire, and for the time his cause Kuemed lost. This is tho 
time of tho famous stories about tho cakes and about 
Alfred going disguised os a liarper into Guthorin’s camp to 
Lotin itih'lligenee of his enemy. By Easter Alfred had 
gatluTod a few men and bnilt Atheliiey Fort, and had seized 
tlie famous Haven banniT in a skirmish; and with tho 
spring matters brightened so swiftly that he was able to 
taki; the offensive. A brief campaign iMidud in the victory 
at Etlmiidun (Edington in Berkshire), 878. Guthorm 
offered terms of peace, and was baptized under the numo 
of Atlielbtan. By the peace of Wedniore in Somerset, tbe 
terms of winch are still extant, the land was divided, tho 
Danes taking the greater part of England—namely, all 
Northumbria and East Anglia, and most of Mercia—Alfred 
keeping tho rest of Mei-cia and Wessex, with Tendon. 
Guthorm kept his faith remarkably well; and when tho 
Danes again troubled Wessex at the close of Alfrad's life 
it was under a new leiuler who had succeeded Gutbonu" 
Atlielstan. 

GUTK'RIS, THOMAS, DJ>., an eminent clergyman 
and pbilantlirupist, tho son of an influential merchant 
and hanker hi Brechin, w'ns born there 12th July, 1803. 
Guthrii '.s mother was un eminently devout woman, and a 
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person of strong religious convictions. To tins mny bo 
traced much of that brcadtli of view in Christian action 
*wbicli in }ior son was combined with steadf^ist adherence to 
church principles. All the influences amnnd him in early 
youtb tended to enlist his sympathies on the side of prin¬ 
ciples which were associated with his eflbrts in behalf of 
social morality and religious life. Bcfoiv going to college 
he was for some time under the care of a licentiate of the 
Church of Scotland. Under the charge of a tutor he eiiteied, 
when only twelve years of ogc, the University of Kdinhiirgh, 
whei'e ho studied for tc*ii years. He was licensed to jircach 
by the presbytery of Jhccliiu in ltj25. T)r. Guthrie next 
tusned his attention to the study of medicine, and w'cnt to 
Taris, where ho w.-ilked the hofipitals for six months. On 
the sndden death of his brother .John, Dr. Gutliric took his 
place in the bank, and conducted its business for behoof of 
his family until his nephew was able to enter on it. Tliis 
varied experience throws mneh liglit upon the rare nhility 
•which Dr. Guthrie brought to hear on so many diHereut 
phases of life, both by bis writings a«id from tbe pulpit. 
Hut for this, his liv’cly fancy, gi'cat power c»f graphi(! 
de.scription, and broad, genial syinp.athies inigbt have 
failed to influence men. In IKfiO be was presented to tbe 
p.'irLsh of Arbirlot in the presbytery of Jheehiu; in 18.37 
ho was translat'd to Old Grevfriars ObiiiTb, Kdinbureli; 
and in 1810 8t. .lolin's Chtireli in tlm satiie city was built 
tnuinly for him. At the disruption In 1843 he joined the 
party who left the Kstablished Oinreh. Ills siueessful 
ellorts in raising m(jney to build manses for the ininisleis 
of the Free Church are well known in Scotland, and his 
labonra in behalf of ragged sclinols g.'iiiied him the cstenn 
and approbation of pliil.'iTithro])ists both in tins eonntry 
and in America. Dr. Gulhrio’a principal woiks aie— 
“Three Pleas for llaggcd Scliools,” the lirst of which 
was publislicd in 1847; “a Pica on behalf of Djunk- 
nrds and against Drnniceimess” (in l.s.’dl); “ Tin* Gospel 
in Fsickicl" (in 1855); “The City, its Sins .and Sonows” 
(1857); “Christ and the Inheritance of the Saints” (1858); 
and “ Speaking to the Heart" (in 18(12). 'I'liese works h-ave 
had an innnuiise bale, and some portions were, timislafed 
and published in France and llollnnd. He died at St. 
laionurd.s in Sussex, 24th February, 1873. His autn- 
biography and a memoir by iii.s son was published in 1875. 

G17T'T./Ei (Lat., drops), htnall couic.al-shnped ciiiaments 
used in the Doric order of Creek areijiteeture umler tin* 
inutules and also beneath tho triglyphs. [See (Jkkkk 
AK cmTl';^TtlUl^;.] The theory wliieli resolves the Doric 
wtylo into a stone representation of a wooden editiee eun- 
sidors that the yutt<js stand for the drops which would 
naturally liang from llic eaves (cornice) or frenn the emls 
of the vJKif timbers (triglyphs), after a beating v.iin. 
Wliatcver their origin they break the rigid Doric line, in a 
most beautiful manner. Several e.\anip]es will be found in 
tbe Plates accompanying tlie article referred to. 

GUT'TA SXRBNA, the old name for A»iAunost.s. 

GUT'TA-PER'CHA. This valuable .suhsfaiii-c, tlie 
name of which is the s.unc in all languages, and which was 
unknown in Europe previously to tho year 1843, is the 
inspissated juice of a tree wliieb gi»>ws in the Malayan 
forests and the i.slands of the Kuhtern Archipelago, lii 
its origin, character, and composition it is analogous to 
caoutchouc, but wants tlie peculiar elasticity of that bul>- 
KtAiicc ; on the other hand it possesses special and distinct 
properties, wliicb render it ajiplienblu to an extraordinary 
vrnicty of important uses, and which, witliin tho conipnra- 
lively short time that bos elajised sluee its Introduction 
suto Europe, have given a remarkablo dovelo])inc'iit to its 
tnanofacturc. Tho word t/nftay in tho Malay hingtiage, 
means a gum which exudes from a tree; and percha or 
jterija is tho Malayan name for llic particular tree from 
which tho gnm is produced. 

The merit of first appreciating its value and making it 


known in Europe is claimed by two indtvidunia, who 
seem to have endeavoured .about the same time, and quits 
independently of each otlier, to bring it into public notion, 
namely. Dr. William Montgomevio, who w'ns for some years 
surgeon to the reMdcney .at Singapore, and Sir .Toso 
d'AImeida, who bad been for many years remdent in tho 
same settlement. The valuable qualities of the substance 
were no sooner publicly announced than it camo into 
general demand. A knowledge of the article gradually 
spread from Singapore nortliwaifl as flu* as l‘cnang; soutb- 
wm*d along the east coast of Sumatra to Java; eastw.ard to 
Uorneo, whoie it was fonnd in several pliwes. 

This eage*r demand for the ])rcc‘ions gum was pro¬ 
ductive of a reckless destruction of tbe valuable l»cc*s that 
produced it. Instead of simjdy tapping the trc(‘s, as is 
practised in the case of cjiontehone, the monarebs of tlio 
fori'ht wen! felled. A iiinirnifieent tree wiis ent down, naiTow 
strips of the bark taken oil, and the niilkv juice collected 
in iiolliiw iitnnboos or plantain h-axes. Some idea may 
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be foinicd of the liavoc made to pvoeme the large supplies 
which xM‘i<' imported into Sim^pore, xxlu'U it is stated that, 
on an average not more llnm 30 to 40 lbs. weie procured 
from one tree. 'J'Jie lesult was llial in tlie cour.se of four 
years 270,(too trees were felled, ll was therefore .appre- 
iiended that tho tree, altliougli at first sutliciently plentiful, 
would soon become dillicnlt to lie ]n'ocured ; and tJiis wonkl 
undoubtedly have been the bad not the Gutta-pcR'ha 
Company, subsequimtly formed in England, iieled w’ith ii 
wiso precaution, .and emhaiked a e<insidcrablo eapilal in 
seeking to promote the tajqiliig insle.id of the felling of 
tbe trees. 

The ti'ee from which gutta-percha is ohtaini'd is known 
to bot.inists as ]Hchop»i» Hutitiy belonging to tlie order 
Sapotack-K. It is fi<Hn 5(> to 7tl feet high, and from 
2 to 4 feet ill diameter. 'I’lic xxood is ]K*culiarly soft,libroiis, 
and spongy, palo-colouivil, and traversed hy longitudinal 
receptacles of rcBcrvoirs lilleii with gtim, forming ebony- 
black linos. 'J’lie leaves arc of a leathery texture, green 
above and covered underneutli witli a icildish down; they 
are broadest near the top, and gnidnally narrow down the 
I stalk. '1‘lic ‘-mall incon.^pieiions flcnveis giuw in clusters i.f 
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tliH'c or four in tlio aiiiflo wlierti tiie leaf-stalk joins the 
branch. There are six jwtals and twelve stamens. 

Tlic sap cua^uIuLes in a few minutes alter it is collected; 
hut before tlie crude j;um ]>eeomus quite hard, it is kneaded 
by liand into comfiact ohloti'' tnasses. Wlnai quite pure 
gutta-percliA is of a payis]i->Yhite. hat as l)rou^ht to 
market it is ^eiientllyfound ofarecidish-hjownliue,arising 
from ('l)ips of bark that full into the sap in tlio act of 
making; the incisions, and which cause the tin^r. 

TIjc articles now made of {jiitlu-pei-clju aio numerous 
and varied. The tou^lniess of the muterial, and tlie facility 
^\Ull whicli it may he softened hy iienf, nnidcr it pi'cnliaily 
apt to receive* and to maintain ]H*inianontly any torni that 
Jimy bo imparted to it. I'ussun* in moulds, wiiilo the 
gutta-percha is in u wuim and phistic stale, is one of tin* 
most convenient modes of giving it a dolenninuto form. 
Wlietlier wet or dry Its uses are confined to ctdd purposes, 
as it is \ery readily uirocted and tlirowii out of shape hy 
heat. iMir many ])ur))uscs naphtha and other iiidainmahlc 
liquids act as cements, and even s<»lveiits, for tliegnlta- 
janeho. It resembles very tough leatlier, and emits .a 
peculiar odour; its surface is, liowever, capable of being 
prepared so as to receive jjaint, glhliiig, japanning, Immzlng, 
and other ornamental modifications. 'I'lie crude siilisluiu'c, 
as brought to England, is reduced to a pulp by macernliiig 
machines, jmrified by water, comliiued witli many diflcreiit 
substances micording to tlic purpose to whndi it is to he 
applied, and pressed into slicels or oilier forms hy rollers; 
and familiar meehanicul jiioecsses uiu then sullicient to 
work up tills prepared material to llie required forms. 

Gultu-perclia is used for making a variety of nina- 
incntal articles too numerous to d<!tail, but whieli might, 
if necessary, he grouped into such headings as domestic, 
arlistin, surgical, chemical, niamifacturlng, agricultural, 
electrical, niarlliiii<>, eiigineeiing, and oiiiuiiieuta). It-s most 
important surgical um* is for splints and eoveiing moist 
applicatiuiiH to retaid evaporation. A sjilint is made by 
taking a rigid board of the substance cut to tho desired 
shape, soaking it ill hot water, and then bandaging it to { 
the limb. In a few miiuil<‘s the gult.a-peieha is found 
hard and modelled to the shufie of tlie purls. Uut perhaps | 
the most iinjiortant use of all to which guttn-p(‘rchu has 
hc(>ri applied Ik the coating of underground ami .siiinnarliie 
electric telegraph wires. Ju tho niuiiuractuie of tubes and 
chemical utensils for the eoiivcvauce and coiisexvatioii of ; 
neids, it is also very useful. As a Mib.stitute for leather ! 
in soling and heeling LuuIh, too, it bos been mueh used, 
and can be readily upplitid by utivonu. It lusts well, uml 
keeps out wet. 

By dissolving the raw material in a certain solvent, and 
carefully filtering and evajioratiug, Gr. Cuttell, of London, 
lias succci‘d(‘d in purifying gutta-perclia so peifectly tiint 
it presents the a]>pearunce of ivory. 

Nearly all our presiuit supply of gutta-pureha comes from 
Singapore, India, and Ceylon. 

(For nil invaluable treatise on gntta-pi*rchu, see ‘•Chem¬ 
istry: Theuretieal, Tiuctieul, and AiialjticulMackenzie, 
London. 

GUTTZF'XBAG form a Kiinill order of plants, hihahlt- 
ing tho hotter parts of Iropieai countrie.s in l)oth the Old 
aud the New World. Tiieir fruit is buccuh'iit and juicy, 
in many cases resembling a large apple or orange. The 
Mangosteeii (6*amMia 3Jant/oatana) is probably the most 
delicious of any known; but it has never been seen in a 
fresh state in Europe, for the true will luudly exist out of 
its native humid, Inuited ntmusphero in tho Indian Archi¬ 
pelago. In general tho fruit of those plants is acrid and 
ustrlngont, and quite unfit for food. Tho most romarkablo 
product of the order is gaiiibiige, which is .lecreted hy tho 
branches of O’arcinia HanhuriL Tliis is the only gamboge 
that is introduced into Europe, but many other species of 
Garciiiia yioid gamboge which Is used in their native coun¬ 


tries. Ctircinin Morelia grows in Ceylon and Northern 
Jndia, and yields n good gamboge. CalophyUum Calnh<i 
of the East Judies yields an astringent gum-resiu called 
tacamalmca. 

JCokuiii butt<‘r is an oil extracted by boiling froi^ the 
seeds of (Um lma iwd/r/r. It is used in India for the pre¬ 
paration of ointments, &c., but from its yellowish tinge it 
is not so well liked as spcrniacotL If there was a sufii- 
cieot supply of the fruit it would be useful in caiidle- 
niakiiig, ns it yields stearic acid more cosily and in a purer 
state tlmn tallow and most other fats. The fruit of llii^ 
butler-troc of SiiTra Leone (^}*entn<1ejima butyraceti) yiehU 
a fatty substance. I’he mammec apple of South Americii 
is the fruit of Mammea aniericaua. 

The Guttih’ra?, or Cliisiacein, as the order is sometimes 
called, gives its name to the Guttiferales, a cohort of the 
'riialainitlora? among the I'olypelala?. ["Sco Botany.] The 
chief ])iiints of distinction from the allied orders are, uni¬ 
sexual or polygamous llovvers, stamens generally numerous; 
till! species arc trees or shrulis with opposite or verticiilate 
leaves, which arc commonly thick and entire; there are 
no stipule's. 

GUT'TURAL (Lat. guttur^ the throat), a term applied 
to sounds, letters, or sylhihlos jiroiiounced or furuicd in tho 
throat. Of consonants, /*, and the soft ch are called 
gutturals. 

GUYA'NA. See GtriAXA. 

GUVENNK or GUIICNNIC, and GASCOGNS (Gas¬ 
cony), two old provinces hi the south-west of France, which 
formed together the largest of tlie thirty-two military 
g<ivcrnmcnt8 into which that country was divided previ¬ 
ous to the revolution of 1T!12. 

Gntn'ogue.^ which ne-arly coincides with tho Aqultnnia 
of .lulius Caxsar and tho Norempopulnna of Augustus, 
takes its name from tiie Gaseoiies or Vascones, a iSpaiiLsh 
jH'oplo will) wrested it frtjiii tlie Franks in the beginning of 
the seventh century. It included the countries we.Ht of 
tho Garonne, and is dLstiiigiiished by the names of Oouse- 
raiis, (hmnninges, Bigonu, Armagnae, Condomois, M.arsan, 
Landes, and Labour, aud now forms the departments of 
Landes, tiers, llantes ryreiiees, Ilauto Garonne, and parts 
, of Basses I’yit^neos, and Ariege, under which heads the 
' particular featur«*s of tlie country am noticed. Ar<'ii was 
its capital. From this province tho Bay of Biscay is somo- 
tiines called the (iolfe de Gascogne by the French. 

Guh’nne lay to tiic north of Gascony, and extended 
from tilt* ('cvennes Mountains to tho Bay of Biscay, in¬ 
cluding tile districts of Uouergiie, Qiicrcy, Agenois, iViri- 
goid, Bazndois, and Bordelais. Bdrdkaux was its 
capital. It now forms the departments of Gironde, Lot, 
i.ot-et-Garoniie, Dordogne, Aveyron, and port of Tarn-et- 
tiaronne. Tho name is said to bo a corruption of Aqui- 
Innia, which di'signation was extended in the later divisions 
of Uuman Gaul so ns to include the districts northwards as 
far us the Loire. Tho entiro govenunent of Guienno and 
Gascony was Koinclirnes spoken of under the name of 
Giiienne. 

The historical connection of Guiemie and Gascony 
with tlio Flantagi'iiet kings of England is noticed under 
Aqijitama. 

The Gascons, though a very simple, industrious, and 
sober people, are generally represented as boasting ex- 
aggerntors. This notion is supposed to have originated 
from tlio circumstance that in fonner times the younger 
sons of Gascon families were compelled, in consequence of 
their poverty, to seek their fortnncH as adventurers in other 
countries, wlicre, in order to gain attentions which their 
circutnstances generally fulled to command, they wore wont 
to speak in hypcrbullcal language of the great valour and 
wealth of their ancestors, immediate and remote. Hence 
tho term ga»cnnn(ie came to bo equivalent to A harmless, 
amusing, and ofteutimeb highly comical vaunting. 
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GI7YON nr GTTIOK, JSiANNS BCARXE BOU- 
VIARXS DE hA. MOTHS, a cclchmlnd French mptic, 
waft boiD at ^ronlar^Sy April, KWH. She was tlie ; 
subject of slronfc religious hiiprcKKioiis duriiifc llic yearn of ; 
her ihfldhcMxl, and in lier youth earnestly denired to take ! 
the veil, but at tlio nj;c of Nixteoii ahe yielded to the wisiiea i 
of her ])ui*ents and niarried iM. (luyon, a wcaltliy man, hut | 
one who suffered from weak Ijcalth niid wl)o was twenty-two 
years her senior. Her married life wiia not a liuppy one, , 
and she vras left a widow with tlirec cliildreii in lOrO. 
Soon after this event she sellled the pcater part of her ■ 
property upon her eliildn n, placed lier two sons nndor tJie , 
<^ie of gnardians, and devoted Ian self to a life <»f relif;i(»us [ 
contemplation and works of chaiity. Slje fixed her ahiHle 
at tiex, wliere Bishop d’Arenthon appointed a Barnabite, 
l*6ru I^coinbc, to be licr director. Her conversations witli 
Lae.ombo served to develop tlie mystical duetrincs he had 
]m*viously received, and when lie bejian t^» j»rea«’li them the 
bishop withdrew his protetetion from her. Madame (luyoii I 
then commenced .a course of wanderings tliat led her to 
Thoiioii, Turin, Grcmdile, Nice, Genoa, and Ihiully to I’ai is, 
where she arrived in K>8(h Here, however, the doetrines j 
of Quietism were under a cloud, the teachinfjs of MoliiK»'> ; 
having; been condemned by the liKpiisitioii, and l«ieoiiibe 
was arrested and imprisoned in October, K)H7, j^hnclnme 
(lUYon beiri^ herself arrested in .January, KJH8. lieleuM-d | 
through the influence of Madame du Malnlenon her touch- j 
ings obtained snch notoriety that a coimnissioTi, eun'^isting ' 
of Hossuet, l)o Koailles, and Tronson, was iip]ioinlcd !•> : 
examine them. 'J'lus inquiry led to the mi-inorabte <*uiitcst j 
betw'een Bossuet and Konelon, and to the icimpriMjiiinenl ! 
of Madame Guyon in lGl>b. She was reic.'wd in 17U‘J, 1 
wlieii she retired to Blois, devoting herself to the proscen- j 
tion of works of religion, and eondueting a eonsideral)lc 
corrcsj)ondenc(5 dealing with questiims of )»iety and llieology. 
She died in full communion with the Bomau Catliidlc 
Church, Dth .June, 1717. 

Madame Guyon was a w-onuin of pure life, and one ’ 
possessed of an earnest and lofty sjdritnality, but her j 
veligiouB views partook largely of inyslicistn, and this in 
her writings was often incohere.ntly and fanlastieally ex- 
pn'Bscd. Site was a volnminous writer, licr works extend¬ 
ing to forty volumes, iuelnding theolog)*, eommenls on the 
Scriptures, works of a devotional ehaiviclt'r, and religious 
poetry. The best known are *‘Lc*.s ToiTciits" (published in 
1GH3'); “IWsies SpU’ituclles”(hi 1681)); “OpusculesSjiiri- 
tuels" (in 1704); and Cantiqne des Cantiques intcT- 
pretd scion lo sens iny.stiqne ” (171 (>). Souk* of her Jiviiins 
were translated by Cuwper. Her life, jiublishcd in 1720 at 
Cologne, is based chiefiy upon an autobiography written 
during iier imprisonment in 1688, and corrected and en¬ 
larged during the later years of ber life. 

GUITS BOSPZTAIi, London, was built in the year 
1724. The founder, Thomas Guy, w.-is tin* sou of a lighter¬ 
man in TTorsleydowii, Southwark, and contidved, by a ]t)ng 
career of industry and frugality, and by some lucky speeu- 
lations in South Sea stock, to amass a large fortune, 
which he devoted to works of cliarlty and bcncvolenee, 
besides making ample provision for tlji; claims of eon- 
sanguinity. He followed the occupation of a bookseller, 
mid occupied os a place of business a house situated at the 
angle of Lombard Street and Coruliill, long since pulled 
down to make way for the improvements in front of the 
Mansion House. Ho was an alderman of the city of 
London, niid in tliis capacity took an active interest in its 
various charities, particularly in St. Thomas* and Christ's 
Hospital, both of which institutiuiiB lie endowed liberally 
during his lifetime. Ho W'ns also member of Parliament 
for the borough of Tamworth, and built and endowed 
numerous ulmshonses there for the benefit of his poorer 
relatives and friends. This cliarlty is now under the 
management of the local magistracy. Many interesting 


anecdotes are rebated of Guv's domestic life, illustrative of 
his shrewdness of cli.'iracter, frugality, and pinclical bene¬ 
volence. He was never ntariii'd, but his relations appear, 
from his testamciitaiy dispositions, to liiivu been very 
nninerous. For their immediate use iio bequeathed 
ils0,000, and gave tlieir posterity a prior claim to the 
benefit.s of Clirist H Hospital and the nhnsliouses at Tnm- 
woiih. But his largest bequest W'as tin; .sum of i)220,000 
for tlie eiidownieiil of the liospit.')] which bears his name, 
and which hu lived to sue eivvtud but not occtijded—his 
tlealh occurring at Chrislioas, 1724, a few weeks before the 
tii'st patients were admitted to tin* wards. Tin* hospital 
in Guy's time e<m.sisled only of two square l)hickK, which 
still exist. These neie afterwards mnodellud, and addi¬ 
tions made l«j tliem. to accommodate 4()(i patients. By an 
act of iiicorpor.alioM, (»blaiiied shortly after Guys death, 
the management of Ids e.state was vestetl in the names of 
fifty gentlemen, wl») also became perpetual governors of 
the hospital. Tlic resitine of tlm jnoperty was profitably 
disposed of in tin* jmrehase* of est.atcB in Lincolnshire, Kssex, 
and Ilerefonlsliire, wbi«'li now yield an annual iiieomo of up¬ 
wards of (MiO. 'riiomas Hunt, anotlier London mer- 
eliant, residing at I'etersliain in Snrr<*y, greatly improved the 
rfsouiToh of tin* charity, by bequeatldiig, in 1823, the bulk 
of his pr(j]»erl\', ainonnliug to 4I1 ;m;, 000, on condition that 
tlic gmernois sbonhl increase tiie accommodation by 100 
additional bi-d.s. This Inis l)een dom* bv the erection of a nmv 
iiOKpilal, which was completed in 1807, and which provides 
accommodation for ratlu-r more tlian 300 patients. Tlic 
t'liapel, which is j)ljiei‘d in the frrmt s<jiiare of tlie hospital, 
contains a fine st.ilue of llie foiimler in marble, rej)rehe]ill)ig 
liiin in tin*.net of jMnntiiig out lo a suffi*iing fenuile the 
Ikmuc he liad furnished for her relief. There are also 
memorial windows in tlie ehapel in acknowledgment of 
Hunt's hcqnusl; nml the govenutrs have recently erected 
a tablet to the nicinorv of .Sir Aslley Cooper, who w’as for 
1 liirty y eai’s surgwij to flu* liospital. 'J'Jjc rernaiiis of Guy, 
Hunt, and Cotjper are placed in t)jc vault titiderneatli tlie 
chapel. The incdieal sc.liool of the Iiospilal has long en- 
j{»ye.d a high reputation, on account of the distinguished 
names of its medical o^Viceis, among whom may be cuu- 
meruted Sir Astley Cooper, Aston Key, Dr, Bright, an»l 
Dr. Addison. For some yeais jmst it has had tlm largest 
numbiT of students enrolled <if any of the inetropolitan 
medical sclmids, 'J'iie average yearly number of patients 
admitted lu the hospital is .'itlno, while the number of 
out-patients, inclmling minor accidents, pinir pregnant 
women, nml otliers, lias )>een .'nimiaily inere.asing, nml has 
latterly averaged upwards of 711,000 persons. 

GY'GES. See CANDAtri.ics. 

GYMNAS'TICS* or more properly Ctfmjmftic (Gr. 

from tfuinnos^ naked, it being custiniiary 
among the Greeks to strip themselves, wholly or in part, 
before engaging in l»odily exendses), .Gymnastic games 
may lie said to be preliistorie; they arc mentioned in the 
seeond and twenty-third hooks of the Iliad. The rewards 
given to the conquerors in these games were called athla^ 
W'liicli gave- origin to the won! athlete, as applied to those 
who contended for lliem. Before tlio time of Hippocrates 
gy'mriiistics w'ere nia<le a ])art of medicine, ns a means of 
counteracting the bad effects of iiicieasing luxury and 
indolence. The various exercises were gradually reduced 
into a complete system: public buildings called Gymnasia 
were erected for the purpn.se, and superintending officers 
appointed by the state. 

The first gymnasia were built by the Lacedfoinuniaiis 
(Plato, “ Xomoi," lib. i.), and after them by the Athenians. 
Those built ity tbn Ituumus were on a more magnificent 
scale, and from the exlenaivo baths which were attached 
to tliem are n<*t uiifrequently culled Thermae. 

The exercises practised in the gymnasia were—dancing, 
WTehtlinp, boxing, ninning, leaping, quoits, and hurling the 
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javelin or some similar iiistrament. Since the infroductimi 
of gunpowder scicncu and skill have liail more to do with 
war/aro Gian mere strongtli of muscles and consequently 
gyuuiastii's went out of repute in iiiililai'y lifts and wero 
soon little tliouglit of ill civil life. During Gie presont 
century, however, the practice has been revived, and in 
]*russia, Sweden, France, and I'lngland is daily gaining 
more attention and iniprovouicnt. 

In the Knglisli army reci’uits have to undergo daily 
gymnastic training for two months instead of musketry 
instruction, and young onicors while at recruit drill the 
Kutiic. Weak and awkward mc'ii aro kept at it for six 
months. As soon as they Jiave passed all the courses of 
gyinnaslie exercises, it is left ojilional witli them to fiirtiier 
improve thcin8elv<‘S by voluntary practice. Thu object 
aimed at is to hnnlen and strengtlien the trained soldier, 
BO as to enable him to eover 100(J or more yards of ground 
at a rapid pace, inul leave him in good wind and able to 
use his bayonet elliciently. A medical iiispeidioii of liie 
veeruils Is made at the g^'iimasium once a fortnight, and 
of tlie traiiusl soldiers rmee a month, 'illiu men aio also 
measured and weigiied at stated periods, in order to ub^erve 
the progress made in developing iimscle, height, breadtli of 
chest, anil weight. TIjc cavalry oflicers and privates luxe 
to go through a course of fencing drill, and swimming is 
also taught at all statioiiN where facilities for it exist. 

The priue.jjdu on which gymnastie exercises act is evi¬ 
dent; tlK'lr immedjale enTeet is an increase Ixdli in the i>i/.c 
and power of the parts exeieised, in consequence of an 
admiiablc laxv xvhicli obtains in living bodies, tliat (within 
certain limits) in proportion to the exertion which it is 
reqnireil to make a ]iart increases not only in strength 
and fitness, hut also in size, lustauees of llic application 
of this law may be si-en daily. A person is culled on to 
onguge in some iii'W avoi'atiuu in which imiscnlur exertion 
Ik required, iind every day lie is not only improved in 
strength and dexterity, but tlie muscles, brought into unusual 
action, increase rapidly in size and vigour, so as soon to 
surpass those of the rest of the body wliich have heuu less 
employed. Nor does the hcueficlal inflin*nce stop lierc. If 
tlie exertion hu not carried so far as to produce i-xccssive 
fatigue, all other parts of the body sympathize willi tlio 
improving condition of that which is chiefly exerted; the 
circulation, being excited from time to time by the c.xcrcise, 
acquires new vigour, and the blootl being throw'n witli 
unusual force into all parts of the system, all Die functions 
aru earned on with increased activity, linpruvemunt in 
the general liealtii is soon manifested ; and the mind, if at 
the samu time judiciously cultivated, acquires strength, 
and iH rendered more capable of iirolonged exertion. As 
instances of the bud effects of u deficiency of cxercisi*, it 
will bo Kuflicient merely to allude to the condition of (hose 
who, being compelled to a Bcdcntary occupution during the 
greater part of the. day, neglect to occupy a part «f their 
leisure time in some active exertion, sucli os walking, 
riding, &c. 

Excessive exercise, on the other hand, siiould be care¬ 
fully avoided; for, though less frequent, instanccK aro 
not uncommon where undue exertion has produced eifectH 
scarcely less injuidoim tlmn those which result from in¬ 
activity. The existence of eltlier class of c^iis Ik suilicient 
to prove that gymnastics should form u jiart of the educa¬ 
tion of youth, OH much as ^Mitcrary instruction, music, and 
(lie art of design,” which with “gymnastic” arc mentioned 
by Aristotle (“ Polit.,” lib. viii.) as the four branches of 
instruction recognized in his day. In order that gym¬ 
nastics may produce tlieir proper results, some general 
system should be established in all scliools. by which one 
sox may be preserved from the evils of di-nciciuy, and the 
other from those of excess in exertion; and the beneficial 
influences which g}’mnaBtics exercisi: on the mind os well 
us on the body may tlius be secured to botlu 


Gymnastics, properly so called, arc simple exei'cises 
whose primary and direct aim is muscular development 
and health. They should cominciico with elementary and 
special niuvcmoiits, with a view to render every part of the 
body supple, and proceed to the exercises of luaping,^8U8- 
pension, standing and walking on beamN, walking on stilts, 
climbing, swinging, vaulting, dec. 1'hu games that bring 
the greater niimbur of muscles into siiccossive or harmoni¬ 
ous piny are thu best to strciigtlicn the systiMu during 
infancy anil adulcsrcncc, and to maintain it in vigour and 
health during manhood. A few of the must appropriate 
are cricket, football, rackets, tuunis, lawn tenuis, golf, 
battledore and shuttlecock, dancing, rowing, skating, bicycle 
and tricycle riding, idimhing, and swimmiDg. Reading 
aloud and singing are also admirable ugimts in expanding 
the chest. 

GYMNOCAR'POUS is a term in botany used in 
describing the fructification of cettain fungi, such un Gio 
common jiczizn, and also of some Hcliens which, according 
to SchMcndener, aro essentially fungi. When spores ai-o 
foviiiud the tlircads containing llicm (nuci) may remain 
covered by flic stoiile tissue, allowing the spores to escapu 
by a ]u)ru (angiocar]inns), or tlie asci may grow outwards, 
and remain free on the surface (gymnocarjious). 

GYMNOC'lfADUS. a genus of plants belonging to the 
order Lkuitmixos.,!!:, tiibc Euca'salpinicai. Tliere is hut 
one species, (t t/ninocladfin cUHfiflcnsis (the Kentucky eoflce- 
trcc). It is a tall, slc'iidcr tree, reaching the height of »() 
or (»U feet, though only l*d or 15 inches in diameter. Up 
to a licigiil of 110 feet it is frequently without branches, 
wiiieb are larg«* in pro])ortion to the stem. This during 
the winter gives it. the aspect of a dead tree, and hence the 
Ficiiclj-Canadian name Chicot (slump-tree). The loaves 
iU'c o feet long, doubly-compoiind (bipinnate), whicli makes 
the tree a valuable one for planting in parks and gardens. 
The flowers are while, and Die ]M)ds are thick and of n 
durk-brown colour. 'I'he wood is liurd, compact, and of n 
hue rose colour. In Amciica it is used in cabinetmaking 
and cai'pcntry. It has the ]iroperty of rapidly convert¬ 
ing its sap-wood into heart-wood, so that the smallest 
trees may lie niqdled to usefii] purpo.ses. This tree grows 
well in Great llritain, but duos not ripen its seeds. The 
name is deiiveii from the circumstance that the seeds w’cro 
used by the earJv set tiers us a substitute for coflee. 

GYMNOGBAM'MA is a genus of Ferns wliicli is 
remarkaiile for containing muuy handsome species, and 
especially the original gold and silver ferns. This singular 
appearance is causi’d hy the fronds being coated beneath 
with white or yellow powder; it occurs in one soctiou 
(Ccroptcris) of the genus, but is found also in other genera. 

This genus is known from thu veins being occupied almost 
entirely by the si>oruiigia, which form linear, nuked son. 
Ot/mnoyranima ado-mrlanoa (beautiful black) is a fine, 
strong-growing Kjiecies, with tripinnatifid fronds from 1 to 
o fi'ct long, dark green above, silvery white below; tho 
stipes and rnchis are shining black. Gymiio^ramma chryso- 
jdiylla (golden leaf) is considered by Hooker and Baker 
to be a variety only of the above. The fronds arc smaller, 
light green above, arni golden below. These are both 
natives of the West Indies. Gyimwyramnia javaiiica is a 
beautiful stove fern, requiring plenty of heat and moisture. 
The fronds spring from a creeping rhizome, and are from 
I to 4 feel long, pinnate or bipinnate. The pinna' ase light 
shining green with broad stripes of yellow running across. 
It is a native of India, Japan, Malay Archipelago, and 
western tropical Africa. Gymnttyramma jUxuo»a^ a 
native of tropical America, is au elegant fom; the fronds 
are 0 or 4 feet long, very much divided. 

Hooker and Baker enumerate eighty-four epecics, whieh 
arc chiefly found in the tropics. One species, Gymno^ 
yramnm It-pto-phylla (scale-leaf), is found ns near our 
shores as Jci>>i y. It is very widely distributed, extending 
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from Jersey along the Mediterranean sliores to Australia, ! AvoAnACiCii*:, and GNii.TACE£. All flowering plants are 
New Zealand, and tropical Amerieu. This is one of the i divided into the two great groups, Gymnosperms (Gr. 
very few annual foms. \ gymnns^ naked; ftptvma^ seed) and Angiosperms (Gr. 

OTBINOS^OPHISTS (Gr. gumnon^ naked, and so- | aro/ios, vesHel); and, as the names imply, one great differ- 
phiMii^ a sophist), a sect of Indian philusophora frequently \ ence consists in the ovules (or young aeeds) being in tlie 
mentioned by the Gn?ek writers, and so called from their ! one case contained in n closed reiteptucle (or ovary), and 
habit of going almost naked. Their Tnanners and iuihits | in the other being placed in an open nKuptacle, such as 
were not unlike the Cynics of the Greeks, as pcrsoniliud by ! tlie scale of a cone. Other diflerenecs are that the pollen- 
Diogenes, They were frequently consulted by the highest i grain of gymiiospcrms is composed of two cells instead of 
personages in cases of diflicnity or importance, and gi'e:it j one; that the endospenn is formed before fertilization, and 
reliance was repoeed in them. They would not, however, ! not ns a result of it; and that in the endosperm is formed 
w«ut ni><>n Ihcir inquirers, but obliged them to send their “ corpuscula," in which the genn-celLs (embryonic vesicles) 
raessages or to come themselves. They lived upon tlie i originate. 

natural productions of the eartli without culture, and did | Gymnosperms form a link between the angios|>ennH ami 
not form themselves into sonieties, as other sects did ; but the higher iluwerlcss piants (cryptogams), the corpuscula 
each one had his particular place of reiin*ment, where ho con‘esp«)ndiiig to the archegonia of the llowcrless plants, 
studied ill solitude and performed liis devotions. They , and the futniation of tlie ]>olIeii-tubc to the foimation of 
were very strict in their freijuent examinations of tlieir the micro^pores of Selaginella. 

disciples or scholars, in order to oscerlnin tiie improvements GYMNO'TIX)^ is om* of the tlirce families of Ashes 
they had made in the different branches of learning, or the belonging to the suborder Apoda, of the order Puvso.s- 
spccial virtues or good deeds tlicy hud practised since the , T(>Ml. Tim suhoidcr Apod.'i eoulains lishes witli uii 
previous examination. They believed in the immortality • elongated herpenliforin body and no ventral fins, such as 
of the soul and its niigratiun into din'erent bodies. Tlie are included und<*r the geiii'r.at luiuiu Eels. In this family 
Gymnosophists are mentioned and juirticulaily de.senhed dorsal tins are ahsi-nt. In tlie genus Sternarchus (see cut) 
by Diogenes T.aertiu.s, According to St. .leromc and tlie dorsal tin is repiesented by a long elastic adipose band, 
Clemens Romanus, their great, leader was one Ruddus, or lying in a gr<Mm* running along tho back, wherein it is 
Butta; but SuUlas classes him among the Ilruchinans. from generally glued doun by mucus. It is easily detached, 
whom the modern Bralimans have doubtless originated. and th«‘n iqipcars as a long whip llioiig fixed in front, lu 

GYM'NOSPSRMS, in botany, is the ii.mio given to thu tignro it is shown ])artia)ly di.senguged. In all the 
that group of plaiil!i which inelndes the (hiNU-Eic.i;, j geneia the anal tin is well developed, and edges the whole 
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under surface, eummencing close behind the vent. The ' 
oiudalflnis usually absent, the tail tapering uvvuy t<» a 
point. The vent is never situated further back than be- . 
neath the gills, and sometimes has u more forward position, j 
The skeleton is in advance of that of the true ocIk, forming ‘ 
the family Muramidir, the humeral arch being attaciied to i 
the skull. The Gymnotidai also possi'ss jiejfect ventral ribs. 
The air-bladder is double. The eggs of the Gymnotidm 
arc contained in ovarian sacs, and do not drop into tin' , 
common cavity of the abdomen, as in tho case of the i 
MurKnidffi. Tlio stomach has a ca^cii) projection, and . 
there is a papilla behind the vent. Teeth are present on 
the upper jaw and mandible in some species, but wanting 
in others, and none exist on tho vomer. In some genera , 
the faces of the flsh are elongated and tulmlur, with small | 
terminal mouths; in others tho jaws arc abbreviated and ^ 
the gape wider. ; 

The Gyinnotidfc are all fresh-water fishes from the | 
rivens of tropical America. There aie five genera, Gym- ; 
notus, Stcmorclius, Rhamphichthys, Sternopygus, and j 
Carapus. Gymnntus contains the Ki.Krruio Eel, tho ; 
most powerful of electric Ashes. Sternaichus is ri'inark- 
ablo for tho mdimentary dorsal An noticed above, and , 
the presence of a small caudal An. The species flgnrcd, ; 
/SternarchuB oxyrhynvhwty from the river Esseqaiho, has 
tlie snout produced into a long tube. 

OYMNO'TVS. See Elbctuio Eki.. 

OYMNU'BA. See Bulau. j 

GYKiB'cnna, in botany, is n name given to the por- j 
tlon of the flower which contains the ovules (or unfertilized > 
seeds), togethor with tho portion adapted to the reception 
of the poIleiL 


GYP. a ni.nn-servant In a college at the University of 
Cinihridgc, llie corresponding term at Oxford being $coui. 
One gy'p ut lends upon a certain nninher of students. The 
gyps form a very peculiar class, highly characteristic of 
university life. The origin of thu word is lost in antiquity. 
The favourite etymology is from the Greek a vulture; 
for, say his young masters, lie preys upon us like a vulture, 
'i'he ^arious means of profit lying to the hand of tho dex- 
ttMoiis gy|i me evident, since he docs all the errands and 
makes most of the purclinscs required by the students. 
GYPA'IETUS. See I.ammkugmeu. 

GYPOGS'BANUS. Sec Seckktaky-biujl 

OYP'SIBS or GXPSnES. a word cormpted from 
Egyptians, is the name given in England to a wandering 
race of peojile who urn found se.attercd over most of the 
countries of Europe, parts of Asia and Africa, the United 
Stales, Brazil, and in smaller numbers in the various British 
colonies. The date of their first ajipeuranec in Europe i.s 
very uiu’crtain, but they aro described in a work written 
by an Austrian monk about 1122 os a jieoplo well known 
in Austria at that time. They do not appear, however, to 
have reached tho countries of Wuslcm Europe before thr 
early part of the Aftiamth century, when wandering troops 
scum to have visited Germany, fSwitzerlund, Italy, and 
Franco between the years 1417 and I4H3. Thu fu st comer,. 
were well provided with money, liorc letters of safc-conduot 
from the Emperor Sigismund, and professed to he travelling 
for a fieriud of seven years by way of jicnanco in expiation 
of thuir apostacy frant tho Christian faith. It is generally 
supposed that these parties were really spies sent out by 
the gypsy eommuniti(‘s of Austria and Uungar}' to examine 
the condition of the countries through which they passed* 
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and to note wliat induccmonfR were ofliovd to more ('sUn- 
hive inlj:^ationB. It is certain that s<M)n after this period 
wandering trihes of gj'pslra were to be found in all the 
countries mentioned, and by the beghinin;; cd the next 
(teiitury they had reached Sweden and CriMl Ihituin. J.ike 
their successors of more modern times, they practised the 
occupations of cojtpcr and iron smithing, tho making of 
Jiorsc-shoes, and dealing in horses. They were also good 
musicians and dancers, while the women practised peddling 
and fortune-telling. They soon gaiiH*d u bad diameter on 
account of tho real crimes of clienling. jiilfcring, and horse¬ 
stealing, and also from tlic imaginar}' oflenees included under 
tlio title of “ tmthc with the devil.” Very soon edicts of 
tremendous severity were issued by most of tlie Kurojican 
states agiiiust them, and the gypsies were ordered to le.avc 
tlic various countries under the jicniiltles of wh)]i}nng, 
branding, and the punishment of deatli. Such laws arc to 
be found in the statutes of Germany, Spain, France, Kng- 
iond, and Scotland, and largo numbers of the gypsies were 
cruelly tortured and put to^deatb. In sonic parts of the 
<’ontincnt tlicy we»c accused of cnnnil)alisni, and wild 
(‘oufessions extorted under severe tortuie w<‘ri* m.-ule the 
•'xense for wliolesale executions. Many of fliesc laws 
unnained in force until the latter part of llic eighteenth 
<'entury, but though unrepealcd, they had practically eilher 
given way to milder measures or had juissetl altogether 
into disuse. 

With respect to the present nuinbeis of tlie g\psies it 
is very dilKcuIt to amve nt any necurufe estimate. The 
oflicial statistics published are hardly to be relied on in the 
<'OuntTie8 of Kurope, and it is impossible to arrive at any 
general reckoning f<ir other e-ountrie.s. 'J’hey are f<>und in 
the largest numbers in 'I’urkey, Koumnnia, and Hungary, 
these three countries being supposed to Imve now about 
.i00,000 between them, while tlicieare bcliev<'d to he about 
•J00,000 more seattcred tbroiighout tlie otlicr eountiies of 
Kurope, Spain having about 40,1)00, and Knghmd and 
Scotland about 18,000. They an* very numerous in Kgj jit, 
and also in Persia and Armenia, bnt in these countries, its 
in Kurope, tliey are everywhere regarded as strangers. 

Tho gj’psics c:il] themsches Iiornany and Xincali, and 
speak of the peoples among whom they duel] as Gentiles. 
They have no traditions of tlieir own ns to tlieir origin, and 
they have been variously identified with the ligyptians, 
Mongolians, Kubians, and Bohemians; hut it is now tolei- 
ably certain that they migrated originally from India, but 
rlin part from which they came and the time of their 
migration ore alike unknown. A very jirobable supposi¬ 
tion ).s that they startl'd on their original journey nt the 
time of the great Mohammedan invasion of Timur Beg, 
and that in their own country tliey belonged to one of tbe 
lowest castes, which resemble them in their appearance and 
liabits. Their language has been conclusively proved to 
be a dialect of India, but in its present form it sbows not 
only traces of Persian and Annenian iniluciice, countries 
through which they have passed on their road to Kurope, 
but also of every other countrj* in which they have so¬ 
journed. It ia almost entirely eonfined to speech, as 
they have no literature worthy of tlic name, but they pos¬ 
sess a number of ballads and songs in tlie Romany diah'ct, 
■‘tiid they have also a large tmmber of folk tales, resembling 
tlioso of other Aryan rac(*H. I'hey seem to have iiu religion 
of their own in the ordinary acceptation of the term, but 
they readily adopt the outward forms of the people among 
whom they live. Some investigators have believed tliey 
were able to find in their ideas and customs traces of a 
primitive worship including in its obsei vances the adora¬ 
tion of the serpent, tlie moon, and of certain phallic 
nymbols, togetiier with conccptioii.s uf Christian and ilo- 
hammedan origin. Other inquirers have denied that the 
gypsies have any religion at all. Kverywhere they exhibit 
the same roving habits, a dislike to a fixed settlement and 


(o husliamliy, uncleauncss in tlieir food, ignorance am! 
intellectual a{yrthy, a dlsposilion to pilfer and to impose on 
(he credulity of others. 7'liey certainly despise the jieoplvs 
among uhum tliey dwell, and euusidcr the Gorgius or tho 
Gentik'.s as enemies whom it is quite lawful to cheat <1 it 
can be done safely. They arc generally of a quick and 
jiasslonate temjier, and very ready to resent a wrong; hut, 
on the other Inmd, tliey are ready to forgive when repara¬ 
tion is utlured or recrmciliatiun suugiit. Among (heinsclvcs 
they are reinarkubk* f(»r stnmg family uncctioii, courtesy, 
faitlifuIno.sK to eueli other, and generosity to such as are 
pooler than thoinselves. Further, it Iww been ivpealodly 
proved that where they have been treated willi courtesy 
mid consideration, where they have been received wIlIi 
open coniidenee,' tluw have been quick to respond and 
honourable in eaiTving out their engagements. 

In appearance tliey arc usually of middle stature, being 
well pruportioiicd and possessed of eonsiderahle slrengtli 
and eiuluranee. They are also capable of sustaining gieat 
fatigue, and pay but little attention to tlio weather. They 
Innc* lawny skins, slightly projecting cheek bones, black 
hair ni»l eyes, white teeth, and bin.all IuuuIk and feet. Tin* 
>>oini n an* ofien singularly heantiful wljen young, but tlicdr 
mode of life causes llicm to age prematurely. In Gient 
Biitaiii they are fast losing many of their distinctive elmr- 
ncteustics. The increased cultivation of the land, uiid the 
changes in the customs of rural districts brought about by 
ruihviiys, have gieatly diminished tlieir iijijiortunities for 
w.indning. Many of them are now found regularly settled 
in the towns, am! they have mingled to so great an <‘xteiit 
with others that gypsies of jmre lilood are comparatively 
few in number, aiul tills number is becoming less every 
yeai. 

'I'lie ebief woik on tin* gipsy language is that of 1‘rofessor 
A. F. Pott, entitled “ l>iu Zigeuner in Kuropa mid Asieii” 
(two vids., llnlk*. 1844—17). For infonnntion respecting 
Knglisii gypsies the “ Dialect of the Knglisli Gypsies,” by 
1!. tSimirt and H. T. Crofton (l^mdnn, 1875), and the 
Axirks of Charles G. Lelaiid—viz., “ Knglish Gypsies and 
tlieir Language” (London, 1873), and “The Gyjisies" 
(I.undon, 1882)—may be consulted with advantage. 

GYBA'TION, CEMTBS OF. Wlieu a system of 
heavy bodies, or any system possessing weiglit, ha.s a fixed 
axis of revolution, llic centre of gj ration is a point nt any 
such distance from tbe axis that the moment of inertia 
would notbealteied if tin* whole mass were collected at 
tluit point. 

GYR'FALCON oi J3ERTAI.CON is tho name given 
to a group of large Falcoks inhabiting liigh latitudes. 
This group contniiis live species; it is sometimes separated 
from the genus FMco under the name Uierofalco. Thu 
Norway Gyrfnleon {F'aho gyrfalcd) is a native of Scandi¬ 
navia, occuri'ing also in Northern Asia. This gyrfatcon 
measures from 20 to 28 inches in length. Its plumage is 
of a white colour, while tlic whole of the back is marked 
with grayish-brown spots; the bill is bluish, tho cere and 
feet yellow, and the claws black, exceedingly sliarp, and 
much curved. The young birds are brown, and the white 
colour gradually encroaches upon this at eacli moult, until 
in the adults the whole brown surface becomes pure white, 
while the feathei’s of the back and wings retain the spots 
above mentioned. 

The Greenland Gyrfnleon (/'o/co candxcani) is a native 
of Greenland and Polar North America, occurring occa¬ 
sionally during migration in Britain. The adult plumage 
is nearly pure white; tlie bill and cere is of a light yellow 
colour. According to Sir J. Richardson, in the Hudson 
Bay Territory its Imhilual prey is tho ptarmigan, but it 
also destroys plovers, ducks, and geese. The nest is built 
on rocks, and is composed of sticks, seaweeds, and mosses. 
It is remarkable for great strength and courage. The Ice¬ 
land Gyi'falcon (Falco ulandieus") inhabits Iceland and 
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Soullicrn Groeiilaml, oecuri'in;; raifly in llio Riitish Tslrs. | 
In tlio days of Falcionky this pyrfalcon wiw liifilily prized j 
on account of its rarity, as well ns on account of its 
stnMi|;th and courarjc and tlie swiftness and boldness of its j 
flifjlit. Tlio otlicr species of gyrfalcon aro ITolboll’s Oyr- | 
falctm (T^rt/co lailbolli) iind the J,nbrador Clyrfalcou (/o/co ! 
labi'ntiorvH). i 

GYRIN'ZD^ is a family of ^:ater hectics, fimVnig 
their nearest allies in the Dyticida^, The common Kiig- 
lish name for these beetles is whirligigs; lliey arc xso willed ■ 
from their liabit of swimming in circles mi tlie surface of ! 
the water; and the velocity with which they execute their j 
€Volnlit)US is really surprising. The Freiieh have given ; 
t^em the name of tourniquets. | 

The Gyrinidin agree in general form and habits with the , 
Pyticidm. Tim hinder legs of the whiiligig beetles are, , 
)iow(sver, very short and broad, fomiiiig wondeifully eflieumt 1 
paddies. Tiiesc limbs are umeh compressed; tlie joints of 
tlic tarsus form when expaiuUsl a thin seinicircniar disc. 
The anterior j).»ir of legs are long. I'lie anlennm ar(5 very 
short. Fnch eye is divided into two, by liurny ]jrueesses, 
ho as to give the appearance of f<jnr {'ve.s, one pair directed 
upwards, the oilier downwards. In diving the whiiligigs 
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carry with them a large air-hulihle. Tlie eggs are deposited 
on tliu leaves of aquatic plants. 'I‘hu larim aie aquatic. 
The species, tliongli not numerous, are widely disti ihuted. 
One Bpceies, (jt/rbm vatafor^ a little black insect, is very 
common in Rritain. 

GYROCAR'PUS, a genus of ]t1niits containing only one 
s])ecies, (!proc,arpm asiaticus^ wididy distributed in the 
'tropics of Asia and America. It grows to be a Inrgi* free, 
with cordate leaves, wliicli fall about the eml of tlie rainy 
scfisnn; after whieb tlio llowers inake their appearance in 
tlie cold wwatlicr, hnt are shortly followed by the new 
leaves. The wood of tins tice is wlutish-eoloured and very 
light. It is prefeiTcd whenever iirocurable for making the 
catamarans, or rafts, on wliich the natives como off to ships 
tlirongli the liuavy surf of tlie Madras const. It is also 
used for making toys, mid takes paint and varnish well. 
This genus belongs to the order (kiviniiKTACKAC. 

GY'ROSCOPE. This remarkable instrument dejieiids 
for its working upon tlie pennaiiency of the direction of 
tho axis of a rotating body. A hoop, a ritle bullet, a top, 
ai‘c instances of this axial ]>ernmncney, especially the last, 
and the gyroscope is a sort of top. 

The central part of the gyroscope is a heavy disc or 
fly-wheel through wliich a spindle passes; the ends of 
.this spindle rest in a ring, so lluit tho disc is suspendt'd 

VOI,. VI. 


porpoiidicidavly in the ring, and if a cord be wound rouml 
the fijiiiidlo the di^e e.in be rapidly rotated lop-fashion. 
The ring is fnniislieJ witli two knife edges resting iu de¬ 
pressions eait to receive them in a circular frame, and these 
kiiifo edges arc in a line at light angles to tho axis of 
the disc. 

Now here ive have u body (the disc) r.apidly rotating 
round an axis (the spindle), and not disturbed by gravity, 
for the outer frame is suspended by a fine wire and also 
rests upon a pivot. The centre of the disc, too, is the 
centre of giMvity of tho whole apparatus, w’hich therefore 
lias all thu (Jements of pnrinanciice. The disc being very 
rapidly rotated, and its ring being then set in the frame 
upon its kniftt edges, the frame liaving been so arraiigeit 
that Iho axis (the spimlle) is in tlie line with any ti.xed 
star, the nMoarkable result fullows from tlio law of tho 
perinaiicnc*' of an axis of rotation, tlnit the axis of tlie 
gyro.seope continues to |)olnt to tlial ^tar so long as the 
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gyroscope disc contiimes rapidly tovutate, anaffalrof ueeuruto 
pivoting and good lubrication. But the cartli is turning 
all the time in its daily rotation; tlierefore the axis of the 
g)Toseope, which is really t»f course permanent, appears tn 
turn from east to we.st. The stars also appear to turn, and 
for the same reason—namely, the rotation of the earth— 
ill the opposite direction to their aiqiarent movement. 

In tliis heautiful manner did FtH’rAi7i.T in 1851 demon¬ 
strate the rotation of the earth. IV.ateliing the gxTosccq.e 
axis ill its .slow revolution wo actually see tho earth turn 
before our eyes, so to speak. If a gyroscope bo made to 
turn for twenty-four hours its axis performs a complete 
revolution. This was tirst accomplished by Mr. G. M. 
Hopkins, an American, in 1878, with the help of electro¬ 
magnetic motors. Rut even without electiicity enough 
duration of mnveiiKMit cun be obtained to clearly .show the 
astonksliiiig effect above diwribed. The vividness of the 
demonstration upon the mind is excelled only hy the 
kindred pendulum experiment. Sec Pknui'm m. 
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H is Die surd aspinitidu of tin* pilturiil sov5<*r, and is a 
flint ]>ioniiU(;iution of Din true asjiirute sduinl, wliicli in 
Dmnan is dciioled by ch. Tii our oldist I'ini;lis]i, //. i-ven 
in tlic niidille of ft word, had tliK piltural suinul. Tims, 
liht WHS pronounced Hald^ tis it still is in the mirth, and it 
was not until thu pronunciation hoeaine wcalvcned that r 
or f/ was put hefore th« A, as licht or to reinforce it. 
lint the ffh is now in the soiiDi of Kn^i^land tjuite mute in 
the ninhlle of the word. 1’his deeuyof the pittnral sijinul 
of// made the Old Knpjlish words //w‘f,///ro7. sound 
almost like ?/•//, tnit, &e., and an alleiaDon of spclliie^ 
eonsequently took pl.are,///r/, fiivat, i<o., heeoiniui; W///, 
'//•/,of. i'ce. Tin* sound is still letaincd before the w in Seot- 
liiuU hut transformed into a labial aspirate, and this is very 
mueli soflein-d ill most parts of Kn^land, and allo^etluT 
ilropped in Die remainder in fa\our of tlie bate ir//, v'nt^ vVe. 
'J'he final // In Old Kuijlish, of course oiJjjinally palatal (or 
f,mttnral) like the rest, as in the words hnrfi, iX.c., has 
hecome^/, as fmroh vr bonntffli, &c.; and this/;// or «/;//. 
by a furtlier inodiiiration of time, sounds sometimes as u 
or w, as in plovt/Ji, ihrmnih (for Ihurk)^ sometinn's 
asy, as in c//«w////, rtivf/b, for ruh. In fin* earliest 

alphabets, as the (b'euk and Dehiew, the symbol wiicnee 

the modern cliaiacler is derived denoted the syllable r//c 

• 

or/n'. Hence tlu* llehreAV name was vlu ili or hitli\ and 
tlio Grci-k jirobably nt first //cfa, as it was aftcrwanls dti. 
As tile f^uttnral sound disappeared in tlic latter Iniipnigi*, 
tbc letter finally denoted the simple aowcI r;, and the lirsL 
halt of the old vowel si*jn, h, beeanie * (Die rouph biciiDi- 
iii"), wliile the seeond half, H, herame * (tla* smooth 
hreatliiny. In llio Latin aljiliftliet it was retained as the 
syinhul of tlio aspirate. 'I’he 1‘aielish name luUh was 
jiryhablv at first ccA, with the vowel prelixi-d, us in r J\ <■/, 
live, 'riic ^ttural sound of ch is often ronfonnded with 
the sihihuit r/i, as heard in chwch. The character Jl is 
must ancient. It comes to us fimu the Vlia'iiiciaiis, who 
hail it from the hicro^lyjihics of ]’.;:ypl; and it was at first 
a picture of a Bicve, now dimly jirescjited in Dm cross line 
of the letter. The IMirtmiciau cheth had the sliapc B, the, 
same as in c-arly (Ireek insciiptions. 

The h'tter h is liable, to the followin'; cliamjes in Uifi'eicnt 
dialects:— 

1. ]J is interchangeable Avilh r. To the ex.'imjiles given 
in the aitldc C may be added tlie Latin /Acm compared 
witli Die (jennan uhen. 

2. H is inb'i'ebnngcablo with vlt. ThustbcGreek fonns 

f'hehuun, cheuiii rinos^ chainni^nrc severally eoiniccted with 
tlie Latin hicwi^y hibenunt^ humi^ but these may Iiave been 
/iriginnlly rough, as cluens, &c. iS<-e the reniaiks uliove. 
In like manner, as above indicated, it. lieconies ff or ////, and 
ricr rtrsu. Examples: the Geiinaii «4ew, com¬ 

pared with the Knglisli suhstanthes,////////, .•'/'//Af, or tlicse 
with Die Old Jhiglish .///A/, «/A/. ()n Die o'tlier hand it 
has hardened into /* In the Scotch woid iV/. foi OldKngilsh 
cohl. We have boDi the h and tlic A in tlie form of a 
jKilatal or sibilant ch in sucli words as (//n/ZA uiid< A/;m//cr, 
catlh and chalUL 

3. II with /». Compare the Latin nub^ sc/i/ew/, s///j, 
with the Gieek A?/;///, Afx, hepiOj bust. 

4. 7/ with y. Hence the Liiliu words A(w^/V,//o.<f/r/, 
says Febtus, were sometimes written fudUt^ foditu The 
French word Aor/r is derived from tlie Latin forh» I’lie 
Spanibli language abounds in examples of tliis change, as 


in hcruwsOy from the Latin yon/jo.m; the Portuguese 
retains the form JoruumK 

5. // with u\ Many Greek wonls which had originally 
Die dIgumma (another iiaiiio for the letter re) a1 the lieghi- 
niiig, took a inert* asjnration afterw’ards. In Knglish the 
woul v'ho h.as nearly cxcliuiigcd Die ?/' for what is sounded 
as an A; and the relative adverb hue is no d<>ubt dcilved 
from Die iclalive itself. 

0. ^^llell anv <*oiison.nit or eonsummts in the middle of 
words had iicaily bisi all sound, iJic letter A, n]i]iear.s to 
Inue been employed as a repre.^cnlntive of the vauisliiiig 
sound, ilenee in Lalin for what would appear l»y 
analogy to have been nneo vdbi; and in Geiiiiaii dchca 
:md piltciu for wliat must have been stumkn and /;//////«*«. 

7. The letter A is often drojrpcd nltogetlier in in'oimnci- 
atiou, and henee in wiiling also. In Lalin many woriI>. 
aio wiilleii iiKlitreieully with or wiDiont an A, as arena, 
harena; homisius. Tlie Italians for Dn* most 

]inrt aie averse to all aspirates, but the ]ieopIe of Tuscany 
still maintain tlieir ancient cliaractcr for tlie strongest 
pronunciation <•{ lliese Jiarsli soinnls. 

X. II luts disappeared fioni bcfoie many l-ingliili wonls, 
es])eeially before /, ?/, r; as it, haf, rlntp foi Old Kiiglish 
A/7, AAf/’ Iirlitf/, I'ke. it has been Dirml into irbaf/\ 
ivlichn, iSic., but it has fallen out from (ahr, JM, now 
writti'U as 1cfir,Jt€, ^v, 

U as ii mmier.’d in old l*’itin inseriplioos deiioli's 201 ), 
and with u lint- above Die H it diaiotes 2 (K), 00 (). 

Ht in music, is u.sed uiiJv in Germanv. wbeie it stands 
for tlic note we <al[ !•, the German 1 > being our 'J'lius 
tlie great Bach w.is able (o wiitc figures njioii bis own 
name (Bj?, A. B 7 ). It is ]irommiiced 7 /a. The v/msoh 
for the use of JI for B is given in Ai’inUKSTAts. II 7110 U 
(li iniuor) is a favourite key with s/mie (lerinan compo.'.erb. 

HAAR'LEM, HTWERLEM, or HARLEM, a city in 
tlio Ihiteh piovhiee of Kuith Holland, stands 4>n tliu 
Sjiaareii, which runs from the Lake of Ihuirlcm into Die Y, 
4 miles from the Mioie of the Korth Sea, and in 1SS3 had 
•12,083 inhabitants. It is coiiiioeted !>v canals witli ail tlio 

w 

chief towns ill Holland, and by railway with Amsteulam- 
.nml Le 3 diu, fioni which it is rei-neetively 12 and 13 miles 
distant. Hnuriem is famous for its resistaiirc to llio 
Spaniard.^ in In72, and for the cruel tivatment of its citi¬ 
zens by Die son ol tin* Hnk<' of A!\a after their surren¬ 
der. The town is well built; Die street.s mo clean, planted 
willi trees, wid travorsi'd by numerous eanals. H contains 
several Itoinan Gatliolic climcbe.s, ot wbieh llio Cutliedral 
of St. Bavun, built in Die. fifteenth coutuiy, is one of tho 
largest cliurches in HfdJand, and is celebialeii for its groat 
organ, which has bOOO j»ipes, sixty slops, ami lour rows of 
keys, and w’as for a long time the largest in llie world. 
Thcie are also f'alvhiistic and J.utheian clmrcheH. The 
finest hiiihling in llio town is the Stadhuis, or fowii- 
hoiis/*, which Blands on one side of Die market*pluec. 
The Priiizenhof, in wliieli Dm slatcH-gcneral of Holland 
fonncrly met, is now converted into a museum of ftrl.s 
antiquities, medals, and pictures. Tlio public walks 
on the site of Die ancient ramparts are excisdiugly apee- 
ablo. Haarlem, besides many benevolent institutions, has 
numcioiiH jmblic schools, an aeadomyof scionces, a botanic 
garden, a public libroiy, a national normal scliool for 
Hclioolmasters, mid the Teyler Institution, wliich compre¬ 
hends an establishment for tho poor, a society of natural. 
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history, valuable collections, ami an filwcnutory. The 
librwy boasts of the early jmxiuuliuns of Laurence Coster, 
a native of this town, for whom tho Dutch claim the in- 
vcDtiuu of tiic art of printinf'. [See Cosmii.] Tlie iicigh- 
honrhuud of tho town is studded with handsome country 
sudlB, and laid out in gardens. In the southern Ruburb of 
Ifoarlem me the fumoiis nursery flower-gardens, in which 
are raised the flowers and flower-seeds wliich form such 
im])oilnnt articles of Dutch eounnerec. Ilaurlem is the 
centre of the trade. They consist prineipnlly of hyacinths, 
tulipHf and other bulbs. There are extensive bleaching 
establisljincnls here, w'lilch formcily supplied large quauli- 
lies of linen to England, whence the article came to get 
Uie name of Hollandy as coining from that country. Silk, 
caipcts, ribbons, lace, mid soap are among the jiriueipal 
inamifaptnres. 

'I’lic large lake culled Jlaarlenier /re was drained in 
1803-54, and there is now only a small Rlreiini of water 
meandering througli tho lich land (nice covered by Us waters. 

HAB'AKKtDEC, one of tile minor Hebrew jirophcts, 
and tho eighth on the list in the Massorctie text. The 
in‘o]>bet Is the only jicrsoii mentioned iu tiio Old T«‘slament 
as having Ibis name, the meaning ot which is lather un* 
certain. Nothing is known as to Ids history, as Seiip- 
tnre is silent u]>ou it, and the rabbinical tiudilions that 
c\isl are untrustworthy and mvtliieul. Nor can the tinn* 
during whieli he propliesied be determined, and it is vari¬ 
ously assigneil )>y inoilern erities to the periods e.overed by 
the ivigns of Manasscli, ot Josiuli, and of Jehoiakim. Dr. 
Davidson assigns the book to tin* reicni of .losiab, ubieli 
lusted fiom Oil to GIO n.c. 

Tiie book t»f the prophet may be divided into two 
parts, tile former of wbiedi is termed tin; “ buideii wliieb 
llabakkuk the piopbet did see,” extending to the end of 
the second chapter, and the latter ciililled “npraverof 
liubakkuk. the prophet,” wliich extends to the end of tho 
l»ot»k. The. opening portion eoiisists of a dialogue betwi'en 
.lebovab and Ibc ])ro])Iict, in wliicb the latti'r bewails tin; 
evil slate of the times and receives a warning of tlir coming 
iiiYAsiun of the Chablcans os a pimishmeiit ior tin; iniquity 
of tlie ])C 0 ])|e. The prophet then ap]>euls to the justice 
and pity of .Tebovah against tho pride* and madly of lln'se 
invaders, and receives a reply in whleU they me tlirealencd 
witli destruction. Against the cnemic*s of liie ]icople of 
tlie Ijord a fivefold woo is proummceil, and lliis .sei*ti<iu 
(oiicludcs by asserting tin; majesty of debovab. Thu 
seeoud ]>or(ion of tin* liouk I'oubists of u hymn of ]ualsc, in 
which tin* U’riter dwells with cMiltation upon tlie jiower 
and majesty of (lod, and declnies bis uiislmken trust in 
Iho divine power and love. This pintion of the jnojibecy 
is Btyb'd by Ewald “ILabakkuk's Tindaric ode,” and is 
universally admitted to be one of the linest spi'clnn us of 
Hebrew poetry. Tho whole book is marked by pmity of 
language, grandeur and sublimity of eonce^dion, a ]iei*nllar 
richness ot im.'igcry, great vigour of expression, amt biidi 
poetic skill. Ila c.auoiucal aiitboiity has m-ver been dis- 
])utcd, and it is quoted se\eral times in tlicNcw 'i'estament. 

BA'BEAS GOR'PUS is a wiit at tho eonmion law- 
used for various purposes. It deiives its name, like other 
Wilts, from tho formal words contained in It. When tho 
writ of Habeas Corpus is spoken of without further explaua- 
tiuii, it always means the important writ whieli will pie- 
seiitly be described; but it is also used for certain ]mrpoM‘S 
in tho courts of common law, as for reimiving inisoners 
from ono court into another, and fur compelling the attend¬ 
ance of prisoners as witnesses, &c. But the great writ of 
Habeas Corpus is that which, in cases of alleged illegal 
confinement, is directed to tho person who detains another; 
and tho purport of tlic tvrit is a conunaud to such person 
to produce the body of the piisoncr, and to state the day 
and the cause of his caption and detention, and further to 
do, submit to, and receive {mlfaciendum^ suijickndum^ ct 


recipiendum) wliatsocvur the judge or court that awards 
the writ shall direct 

It is issued out of any of the superior courts, both iu 
term and vacation, and runs into any part of England and 
Wales and tho Channel Islands, and also to Ireland, its 
place iu Scotland being taken by tbe Wrongous Iminison- 
mont Act of 1701, c. (1. Uj> to J8(>1 tho provisions of 
tho Habeas Corpus Act extended to all foreign and coin- 
jiial dominions of the crown, but by Ibc Act 25 & 2t> 
Viet. c. 20, it was enacted tliat “ no writ of Habeas Corpus 
shall issue out of England by authority of any judge or 
court of jin^liee therein, into any colony <>r forcigu dominion 
<if the crown whciHj her Majesty has a law'fully established 
court or courts of justice having unthorlly to grant and 
issue the said writ, and to insure tlic due execution thereof 
tlinmgljont su<;li colony or dominion.” 

Aliy inisoncr may move for his ll.abeas Corpus, and it 
miiy also bo ii.mmI lor ihe purpose tif remo>ing any unjust 
restraint, of ]»isoiiuI freedom in private life wlien imposed 
by a husband, a fiilher, or any other person. All persons, 
wlietlier natives or aliens, are entitled to this writ. 

The statute ."1 Cur. II. e. 2, wiiieh is called the ll.iheas. 
Corpus Act, deelaies llm eases and mode in whieli this 
writ mav be olitalneii; and lest tliis fatatute should be 
ev.adud by demanding mireasoiiahle t»ail or sureties fur thn 
prisoner’s anpcaiaiiee, it is deelared by tbe 1 Will. & Mary, 
stilt, ii. c. 2, that excessive bail shall not he required. The 
provisions of tin* .‘U Car. II. c. 2 are extended to Irchuni 
by the Irish Act, 21 & 22 (.Ivo. III. e. It. 

It has been customary in times of alleged danger to 
susjieiid Ihe Habeas Corjius Act. A suspension is cllectcd 
by an Act of Parliament, which empowers the crown, for 
a limited period, to im]iri8uu .snsjiectcd persons without 
staling any reason for tlie imprisonment, ns was tbe case 
in helaiul in ISHfl-titb “The i-flect of a suspension is nut 
in itself to enaldc anyone ^to im}trison suspected persons 
without giving any n ason for so doing.’ But it prevents 
persons who are eommitted upon certain charges from being 
hailed, trii d, or discharged fin* the time of the siispemsion, 
cxi'cpt imder the jn'ovisious of the siisjicnding Act, leaving, 
however, to tin* mugislvnU* or pinson coniiniltiDg all the re- 
spoiisihility atlemling an illegal imprisonment. It is very 
comnum, thcieforc, t»» pass Acts of Indemnity subsequently 
for the piotectioii <if tlio.se who eitlnreoiild not defend 
themselves willioiit making iitijiroper disclosures of the in¬ 
formation fiu uliieh lliev acted, or wlio have done acts not 
stiletly deieusiide at haw, tlnuedi justified by llu necessity 
of tlie moment. See 57 tJeo. 111. e. 3 and e. 57) for in- 
Ktaiiees of Suspi'iiding Aels, and o8 Ceo. JI. e. b for oiio 
id an Indemnilying Act.’’ 

Tlie .‘)fi Geo. 111. e. whieli was ji.T-sed ‘‘for more 
eflcetually securing the liberty of tlie subject," after rceit- 
ing lliat the existing Acts only apply to eases of imiuison- 
nieiit oil criminal cluuges, euaets that if any ]»eisou is 
inqiri.soiied, e.xeejit for crime or debt, any baron of the 
<*xelieqiur, as well as any judge of eillicr bmieh in I'ingland 
cu* Ireland, sliall. on comj)lainL on belialf of tlie ]iarty con¬ 
fined, if reasoiialde eansc apjiear to them, awaul in vaca¬ 
tion time a writ of ilahens Corpus, retuni.dde immediately 
before the judge awarding the ^anu, or .any other judge of 
the s.anie eoiut. 

The statute 31 (^ir. II. c. 2 iiilrodiiced no new ]»rin- 
clplc into the EiigUsli hw. Eroni lla; date of tlie (iroat 
Charter at. least, if a man was eouDned in jn'ison <*n a 
criminal charge, he could apjily to tho court of King’s 
Bench for the writ of llabea.s Corjms od gubjiricndum. 
This writ conlil nut he refused, 'rhe object of tlic statute 
of Chailea was to prevent the almsva wliieh hud grosvu up 
to the detriiia’ut of ibis important. pri\ilegc. 

The Act of Habeas Curjnis, ns said above, does not nm 
in Scotland, but the s.ame rp.sulijj are more effectually 
ulUincd by the Act of 17U(, c. b. 
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HABIT is tlic term lor an or n series of volitii- | 

tary actions porfurined without detiiiilc volition, diiTerin^ 
thus from reflex actions, whieli uro entirely involuntary. 
Halufc may, however, be so confirmed ns to come to have 
quite an automatic or reflc.v character. Considering the i 
physlolo^ieal side first, it appears that jnst as the. iii^her ! 
Tctlex actions occur without any refenMicn at all to tho 
brain proper (the cerebral licimspliercs), so liahilnal actions, 
if very tirnily acquired, arc ordered by the Rivat Kaiipha at | 
tho base of the bruin. * It is, indeed, a inatler williiii ev<*ry- i 
one's obsciTation that to endeavour to assist a hahitnal , 
action, by thun^rht is quite in«*fi'cetU!il; persons repeating | 
poetry or playin" music l»y inemury, if they break dt>\vn 
find it far better to try hack aiuii;.j the usual li.iiii of aeti(Jii, ! 
TepeatiiifT the previous plirascs, jJtc., and tin-'tin;; 1«) habit | 
to curry them over the i;aj)», tluin t<i exeit. the j>uwcis of 
'memory or reasoning. 

The first element of hal>it is a great readiness of ]K*r- 
fonnauco of some particular action, hej'oltcn of e'ontiiin.d ; 
performance of it. The seeond is the association of this 
action with some external stimulus; so that the action 
being already jierfcctly easy, tbe stimulus will readily 
suflico to call it forth, liepelilions of the htirnulns until | 
the action follows iuhtantaniumsly, and without conscious 
volition, give tlic simplest f(*i'iii of habit. Kxaniples are 
the soldier's movements at drill, i^e. 

From such simple e.ascs the complex cases are linill up. 
A M*ries of sueb actions, forming a train of cunneeled 
movement, arc 80 inleruoveii by the <»peration <»f the m<'ntal 
law of the AssinnATioN <m'' that a stimulus which 

acts the train going is siitTicient to cause it to operate in its 
entirety. And us was said before, when once this habit of 
associatinl actions is estahlislied eonseious thouglit is aetn- 
ally a hituliance. Tlie violinist who thinks lunv liis huvv is 
moving at once hegina to play falsely,and peilmps there is 
no more hi'antifnlly romplex series of inovcineiils than those 
of a violinist’s how, arm. ami wiisl. Again the light-rope 
tlauccr nho stops to think about her balance will ]ii'o- 
hahly fall. It is a matter of everyone’s knowledge tlmt if 
a man g(jes upstairs in his own house in tlie dark the feet 
find the way quite securely, passing the. landings and turn¬ 
ing the corners, unless he begins to think alxjnt it. If 
that occurs the mutter turns dilVirult .nt oner, and the 
■climber gropes and stumbles the rest of tJ»c way. Walk¬ 
ing, swimming, dancing, easy enougii by Inihil, are very 
ditlieult when they have to be thought out. 'J'he f.imill.ir 
case of learning to walk after recovery from illness illus¬ 
trates tills completely. So linidy at lust do these hahitnal 
U'uhis of movement hecoino linked together that n skilled 
muhteian can play an oft-ropeated e.xereiso, or brilliant 
piece, or dance tune (anylbing not reijulring expression, 
that is, thouijhi and and hold .a eonversation at 

tlic same time; .and a man cun read a book nliile walking 
along a diflicult patli or a crowded street if they are very 
familiar to him. 

In point of i.ict it is not too great a Ktiefrb of language 
to say that nine men out of ten become cieatnies of habit. 
Who has not seen tho fatal effects of the retirement of the 
.active man of business, who for tens of Nears Ingel her has gone 
by the same train to the same olliee, pored over the same 
hooks, woiked among the siime eleiks, and returned at the 
sumo hour, until having made a eompetenoy, in some un¬ 
lucky moment he resolves to retire? All his springs of 
action have been taken away, and in far too many cases lie 
is too old to seek out new inodes of llf(>; and so he drags 
w'earily along to the end, wondering wliy, new that Ids 
life's aim has been successfully aecomplished, he is unublo 
to enjoy his vletory. 

This brings us to another point. In youtli habits arc 
easily formed, and are also, we may thankfully add, not 
impossible to be broken; but in older life tlie nen'c-traeks 
ai'c Lard to distuib, the currents of thought have ploughed 


their channels; old connections hang together indissolubly, 
new connections can hardly be made, for lijc material is no 
longer pl.astic. Often, too, a new habit necessitates tho 
^•radic^Uion of an old one at the saine time to make wav 
for it, and tin's not only doubles, it increases by twentyfol»l 
the difficulty for older persons. Persons who feel thtiin- 
Hclvcs growing to be the slaves of a bail habit should reiul 
of Coleridgi-'s trouble vvith opium-eating, or Hlionld read 
the actual confessions, harrowing but dee]dy interesting, of 
his friend l)e Qniiieey (*• Confessions of an Opium-eater”). 
'I'he comparative ease with which a youlli of vigorous will 
can give up smoking or drinking intoxicating Ihjuors, &.v., 
is very remarkahli^ compared with the dilHcnlty felt by his 
senior.s in the same eftbrls. So also the ready acquiremei.'L 
ot tin* lialiit of eaily rising by children (if indeed it he not 
inilural to them, ns it usually is) eoiUia.Ms painfully witli 
till! inability to wake except at tlni accustomed hour of 
those who are older, and who perhaps would give much to 
h(5 .ilile to neqniri* that liabit. 

It follows therefore that tlic task of 1!jo ednealor and of 
the parent is a very important one as to tlie control of tho 
hahils t f rliildren. To enrourago them In good habits and 
to eliri k t lein in evil habits is nut only to tiuiii them well, 
but If* use a wisi* (>einiomy; for an ucthm ])erff)niied by 
lialnt (‘u.sis tbe hiain no effort, and the available; brain-forco 
remains fiesh for real woik. Tbo brain-force wliich ill- 
trahicfl boys spend over the effort to fix tho attf'ntion on 
tlieir lessons is force for the well-trained hoy to apply to 
j learning t)io lesson itself, since his attention, by long habit, 

I fixes itself at tlie proper lime without any effort of his. 
It heroines, tlieii, of the highest importaiiee to speeify the 
cfiiiilitions of ae(|uirhig ol of eruflicating a Jiabit, 

Ilahii U arqviretly according to the psychology of it given 
I .above, l>y first of all gaining perfcclluii and case in the vol¬ 
untary and eonseious performaneo of the action. We thus 
aeqiiiie the first clement of simple habit, as wlien we tcaeU 
.a cliild to perform the netiuns of walking wiiile its body is 
j snppoiloil, or as wlien, in order to Ic.arn l»y heart a [ileeij of 
music (to take a case of a complex habit), wo first get 
absolutely ]ierfect in playing it fnmi notes. Wlicii llio 
action desired to ho converted Into a habit is thus made 
easy, we lake the second step towards a habit by constant 
repetition; repetition continued until the legs walk as of 
tluMiiselves. or the violin how tra\els in one long siveep, or 
the piece of music plays itself, so to sjieak, almost uncon¬ 
sciously. But we must .at tlie same lime, for a long while in 
the eaily slages of habit, refuse to ulhno the action to be- 
etme spontaneous, lest it he wrongly learned, for an ern>- 
neouB habit is far more difficult to niileani Ilian a true 
habit is to acipnre; therefore a tliird element in tlie forma¬ 
tion of halnt is eandul watching over tlie early stages of 
the constant repetition to ensure absolute and unvarying 
correctness. And the final condition is the unfailing recur¬ 
rence of the action .at its proper time. To make this clear 
we might say roughly that it takes ten performances (or 
twenty or thirty it may be) to overcome the effect of a 
single omiHsion in tvorly stages. PerbapK the greatest 
fault of pari'iilB with their children is the neglect of attend¬ 
ing to this fact. Say it is the finishing of lessons before 
play begins, for instance; a wise parent will never, on any 
uecusiun, give way on such a matter, because he knows that 
hut a few infrae.tions of the rule, and these at compara¬ 
tively w'ido intervals, will suffice to check the growing 
habit, which on the other liand will one day prove invalu¬ 
able, if only it is allowed to firmly establish itself. It must 
be noted tliat, for two reasons—(1) plasticity of tbe mind, 
uud (2) absence of distracting thoughts and cares—far less 
repetition is necessary to onablo a child to acquire a finn 
habit than is rcqaii-cd in tlic case of an adult. 

Habit is properly an affair of action, hut it extends 
largely into thought Tho habits of speaking the truth, 
of facing opposition when oue feels iu the right, or of 
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jnomptly and p'nrpfully violiliiii; wljon one is in Uie wrong, 
juid in fact tlic opcratioiiH of “ characlrr” in gciicrul, arc 
largely composed of mental elements, tljotigh, as willi most 
liubits, tliey cvoiiluute in action. In fact tliei'G is snch n 
tiling us tlio liidiit of striking u certain mental attitude. 
One can cultivate tbo habit of riaidincss to consider a new 
view, or that of resistance to all things fresh, in just tho 
same wav and hv the same f(»ur conditions as one can cul- 
livate bodily habits. Even the habit of clicerfulnesH may 
he cfTcctually oldaiiicd with care, and who docs not know 
liow (juicldy the habit of gloominess or of carping criticistn, 
of seeing the w(«rst side of things in fact, gwiws up in a 
neglected and iii-ovdered mind, like foul weeds in a sun- 
swcltcrcil marsh. 

JIaUt in vradivatedhy X\\Q converse proce.ss. First, at 
any cost, ho^\c^el• great, ve must break the habit; tlicii 
hruuk it jigaiii at an early time; then continue to diminish 
the int«T\als, until the habit, tliongli by groat and Ountinned 
force of will, is fully broken. 8<‘Condly, we have to guard 
with the entire strength of character sigainst a single reltvpsy 
heyomi uhat has already been jilaimed in the eaily stage.s, 
against any relapse at all in tlie final stages; one relapse 
will iieutrali/e the enVet of a hundn-d successful attacks, 
it. may b«‘. Thirdly, we must watch, even when the chain 
begins to hang loosely, to make sure that on <‘acli oecasinn 
tin* habit has been actually and completely hr<)ken tlirongli; 
and lastly, we h ive simply to keep on, and on, and on, ' 
until the habit tinds its old jdaeo so linnly iieenjtied by ' 
other Ihonglit*. and actions that the door is barred against 
it for e\er. It is sunich'iitly difticnlt for the Noung. Imt it j 
is a terribly iiaid, and long, and wearisome tusk for the | 
iiijitnre; hut when it is once perfonncd, he who has gone j 
through it, tliough it may he he is a sadder inan^ is com- i 
inonlv a wiser and a better inun tiinn his fcdlows. 

«r 

The funelion exercised by a selth-il gt»od habit has n(»t 
inaptly lieen eomjiared to tlial which a fly-wh<*el exeieises 
over the action of machinery; it lends steadiness and equi¬ 
librium to the vaiious motions, it serves to quicken adion 
in times of lethargy and dcpiession, and to moderate it .at 
periods of exeiteiTieut and laitlmsiasm. Oil the iinportanee 
cf good habits it is indeed almost unnecessary to enlarge 
here; for it has been reeognir.ed and imforccd by teaehors 
and moralists in all ages; and with the utterance of one of 

the latest and most eminent of tliesc this article niuv fitly 

• » 

• onchulc;—“ Habit is our primal fundamental law; Habit 
and Imitation, tliero is nothing more perennial in us than 
tlicso two. 'riicy are the source of all Working uiui all 
A)q»renti<’eRhip, of all l*racticc and all l.carning iu this 
Woild” (Carlvle, » Past and Present*’). 

HABIT AND REPUTE. In Scutch law this phrase 
nignincs n condition of thingH in wlileh the public belief is 
so stnmg ns to h<; taken ns a legal proof of the matter. Its 
most important application is in regard to marriage, which 
may bo est.ablished where the parties live together and pass 
among their neighbouTS as man and wife, by the mere /.act 
of their doing so. In such a case tlio law jiresumes that 
there has been a mutual consciit to a marriage contract, 
hut the coliabitation must have been regular and con¬ 
sistent, and for a reasonable period, and the r<>pnte must 
liave been gein*ral, uniform, and undivided. Tf the cuha- 
hitatioii began in avowed concubinage, a clc.ar and uiicqui- 
> ocal change of purpose must be sliuwn in order to establish 
a marriage by habit and repute, Wlien the cohabitation 
began in adultery the matnmonial consent W'as in one case 
presumed to have been given as soon us the parties bccamo 
free to marry. 

The phraso is also used in connection with the criminal 
law, and where a man has for a period of not less than 
one year been a thief by habit and rcpxitc, ».c. an ** old 
offender,” J)o becomes on conviction liable to a sentence of 
extm severity. A Bimilar practice prevails in the criminal 
law of England, but the phrase is not used as a legal term. 


BABlTUAIi CRIMINALS ACT. This was the title 
of nn Act of I’arliameiit passed in IhtiO (the 32 & 33 Viet, 
c. Oil)* It introduced the novel feature into English crimi¬ 
nal hiw’ of depriving erinilnals of the presumption of evi¬ 
dence, and placing upon them the onus of proving they 
were living honestly. The Act was repealed, but its jiriti- 
eiplo extended, by the Prevention of Crimes Act of 1871 
(.‘M .'Ifj Viet. e. 112), under which any pcifion holding 
a ticket-of-leave license must report- himself to the pollen 
moiitJjly, and also report any clmngc of residence, on pain 
of forh*iting the liceiisi* and being imprisoned for a year. 
Kegistevs of erimiimls have tu ho kept, and all prisoners- 
must be photographed. Where a person is convietwl after 
a former coiuielion the court may direid that he he subject 
to police supervision for seven years or less, and ev»*ry per¬ 
son Miliject t<i sneli supervision has to report liiniself to tlic 
j)oliee in tlie .same mannei as a convict luaving a liceri'-e. 
Wlien .a woman has lieim twice convicted, any of her chil- 
dieii under fourteen, being under her care and having no 
visible means of subsistence, may he ordered by the court 
to be Sint to an industrial school. The Act also containn 
very sliingent provisions ag.ainst persons who harbour 
thieves ami receivers i>f stoltMi goods. 

HACK'BERRY. See Ni:rnJ>TRFK. 

HACKNEY COACH or CARRIAGE. The deriva¬ 
tion of the w'ord Imekne}*, as applied to a idass of public 
convevauees, is tincertain. {Pvohahlv it comes from the old 
Dutch h(if:lcn, to eiiop, peihaps to jog or jolt, and 
a nag.) It was applied to horses let for hin\.iiid then, by 
a very natural tmiisition, e.xtemled to coaches employed 
in a similar w\ay. 

Ilaekncy-coaehos .'ippenr to have ojjginatod in Eoinlnn- 
Tt was in lf»2o that they began to jily in London Mrects, 
or ratlierat the inns, to be called for as tliey were wanted, 
and they were at. tins time only twenty in number. It> 
Hiri2 the number of hackney-coaches daily plying In the 
streets was liinitod by the government to 200; and an in¬ 
crease w.-is at different times allowed till 1771, when the 
numl'cr of coaches was further increased to 1000. They 
wne long assailed as ])ublic nuisances. 

Ihe first liackncy-eoach Maud wa.s estahlislied in 1(534, 
by onu Captain Bully, near tlie Maypole in this Strand, 
'riie moiKipoly long enjoyed by tlio London hackney-coach¬ 
men ]iroduec‘d great indifference to the wants of the com¬ 
munity. While this was the state of thingvS in I.ondon a 
ligljter kiinl of vchiele, called cahriokls had been 

brought into extensive use in Baris. In 1823 lieiaises ivere 
obtained for eight cabriolets (or as move commonly called 
for brevity, cabs) to he Rt.arted in liondon at fares one- 
third lower than those of haekney-coachcB. With the rapid 
extension of this lighter class of vehicles, numeroiiR varie¬ 
ties of eonstmetion Imve been introduced, in wdiich com¬ 
fortable and B.ifo accommodation, with complete, shelter 
from the weather and separation from the driver, is pro¬ 
vided for tw'o, three, or four persons. The name cab is 
hlill commonly applied to all haekncy-carriages dnwn by 
one horse, whether on two or four wheels. During the first 
few years of the employment of such carriages their num¬ 
ber was restricted to sixty-live, but in 1832 all such ro.stric- 
tions were removed. 

Within tlie last few years the cabs of I..ondon have greatly 
increased in number, and have decidedly improved i« 
quality, as well as in the general character and conduct of 
their drivers; but they still furnisli subjects for complaint to 
those who love to exercisii the privilege of grumbling, and 
occasionally even to those who do not grumble without a 
cause. 

I’rior to 18(51) the control of hackncy-carriagea was 
vested in the board of inland revenue, but in that year it 
w.as transferred to the commissioners of jiollce, and at the 
snmo time the taxation of the proprietors was greatly 
lightened. The number of cabs has since nearly doubled.. 
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Tho secretary of state for tlie home department 1ms 
power tu nmko such ro^ulations with re;;anl to cabs as lie 
may consider most conducive to the public conveiii(‘iic<i; 
ami the chief coinuiissioucr of police is required by Act of 
rurliamcnt to see that cnbs are umiutained in n stale *Mit 
and proper” for the public service. He disclmrj;cK tin* 
duty tlius iini>used upon liim by means of an annual 
inspection of every cab, and by a jiolice Mipcrvisiou of cabs 
in t;eii(>ral. 

lu a few eases the cabman is ibo owner of llievcbicle lie 
<h*ives, but generally speaking a proprietor lets out Ids cabs 
by the day to licensed drivers, wlio undertake to pay Iiim 
a sum agreed upon between lliein. This sum, for a well- 
appointed “ haiiKOin,” witli a good liorse, and in a busy time, 
limy be ns much as a guinea a day, and Is coininoiily 1 iSs., 
while for an inferi(»r ‘‘clarence,” and in a slack lime, it 
mnv he as little as ().y. 

HAD'DXNGTONSHZBE is one of the three comities 
of Scotland included under the general name of tho 
i/)thians, and is very commonly called l'M»i JjothUin. 
Tt is lioundcd S.W. by Ediiiburghsldre, S.E. by the Lam- 
nuTTimir Hills, and N. and K. by the I'ritli of Forth and 
the Gorman Ocean. It is comprised between dd' 
and 5' N. lat., and 2^ 20' and .T 2' W. Ion. Its length 
from E. to AV. is about 27 miles, and width from N. to S. 
less than l(> miles, 'j’hc area is 17.‘1,(I37 acres, or 280 
square miles. Tho population in lH8l was .08,'172. The 
county returns one memhor to Farliainenl. 

Soil and Surface .—Tho surface of the county is ex¬ 
tremely diversified, though nut mountainous. Tin* priiicip.d 
hills arc those of the Lammeinmir. The g<‘neral inclination 
is from the foot of the L.nmniermnir range towards the 
north-east, hut the descent is far from uuiform. From 
the shore of tho Frith of Forth the eountv consi-^ts of a 

m 

series of paivdlcl ridges running from nest to «‘ast, and 
successively increasing in altitude until they rrach the 
J.ammcrniuu* Hills. Tlie soil is very varied in quality in 
dlfiercnt parts; about four-fifths are under tillage, and tlic 
remainder consists of w'oods, plantation.^, pastures, and 
w.astcs. The elimalc varies extremely for so small a 
county, and the ]ienod of harvest is a moutii later in 
some spots than in others. 

'J'ho geology of the county presents m;my points of 
considerable interest. The tract <d countr}' lying between 
Tr.apraiift Law and North Ucrwick on one side, .and (jallane 
JVmt and Whitberry Point on the. other, is composed 
chietly of porphyries and tnip. 'Die f/ammiTiniilr Hills, 
on the south-east of the county, consists for the most part 
of thn Siluiian rocks of tlic south of Seoll.md. NG.ar 
Dunbar, and Btreteliing to tlie south-west in the direction 
of the low slojies of the I..amincrninir rang(*, tlic old red 
sandstone formation is well developed. The rest of the 
county consists of rocks belonging to tlio eo.al im-asures, 
in which coal, ironstone, free.stone, Jiiul limostoiio occur. 
PateliCB of stralified rocks crop out on tiie coast in the 
neiglibonrhuod of North Rcrwick. These luivu generally 
been set down os the old red samlstone. l>ut this (tan 
hardly be tho ease, since some slight indications of e:ir- 
honiferous plants have been found in tliem. 

Tho source of tl»c Tyne is in Mid Lolhinn, .a few miles 
west of Haddingtonshire; and its mouth is about S miles 
westward of Dunbar. The river abounds with large trout, 
cel.s, and small salmon. The other riveis, or w.aters, 
as they are provine.iully termed, arc—the Goals! out*, Biel, 
Whitewater, and Fastna, to the south of the Tyne, uiul 
tho Peffer to tho north, by menim of which and their 
trilmtarloB nearly the whole eownly is well watered. 

Affviculture .—Tho farms are generally l.'irge, and tho 
farmers men of cnpiUl, skill, and intelligence. In fact, it 
!s from Haddingtonshiro that the improved system of agri¬ 
culture has been diffused over Scotland, and this county 
continues to Jiold a high rank in respect of ngricnlturc n>id 


produce. Great .'itteiillon is paid to the drainage of the 
soil, and the best agricultural imjilemcntK am used. Tho 
first stcam-plough used in S(>ot!and was introducod in this 
cminty. The turnip v.ro})8 are very large. Sinc.e the in¬ 
crease of paslur(!-laiul the hrtssting of sluM'p and cabllo 
has hueii extended, l}nt Inceding in tho lowland and inid- 
hiiid distiic.ts is e.irricd on upon a very limited scale, tlie 
more usual pr.actic(5 being to ]>urchaso, chiefly from the 
Highlands, and fatten for ilio Kdliihurgh market. In 1884 
there were 117,000 acres under cultivation, 4o,000 acres 
being thwoted to corn, chic'fly barley and oats; 25,000 
acres to green crops, and 47,0t)0 to clover mid oth(!r 
grasse.s and permanent pasture. The mimhcr of cattle in 
tin* county at tho same time was 40,000, .and of sheep 
120.000. 

Goal is worked in tho west, .and limestom' ahoniids 
everywlicre. Near Dunbar are sonm extensive fisheric.s, 
and that town has a largo tiiide in both sail ami cured 
herrings. S.dt is also m.aimfactmcd tlnuc. 'J'licre arc 
several extensive distilleries in the county, and also some 
pottery works. 

Circular mounds or cnc.'iin[imciits are 
uccusionally met with in conspicuous situations. Some 
years since the proprietor of .Se.aclifT, near Nortli Benvick, 
discovered on a low .skerry, west of Scaelitf House, urns of 
the Kotiian and Celtic periods, a botu' comb, a bo}i(> lu'edh*, 
:i flint implemtml; and many bones of oxen, sbeep, goats, 
dogs, foxes, birds, tishi’s, (&c. With these one or two 
fragment.s of iiunmn bones occurred. Some of tlie boin-s 
of tin! oNeii >Ycrc evidently those of the marsh cow {Hits 
hnffi/roiis). There are mmierons old ciLstlcs, some in a 
tolerable state of preservation. Gf these it will be sufiieifiit 
to mention Dunbar and ihules, Tantallon, once the rcsi- 
(iciu'c of the Douglases, which stands closu to the sea, 
l)irIetou, and Ltiilhcss. 

JlADDiNUTOiN, the capital of the above county .and a 
very ancient roy.al burgli, is situated on Ibo Tyne, wbieh 
is liere crossed by four biidgcs, 18 ndle.s from Edinbuigli, 
and 8IH from London by the Great NiTtbern and North 
British R.ailways. 'J’be parish com])risc.s 12,ll.‘l acres, 
which arc in tlio liighesl slate of cultivation. The town 
b.'is p.'irisb and collegiate churches, a town-honsc, ccumly 
buildings, corn exeli.auge, an ngriculluml and a hoilieultuial 
society, several ])ublic libraries, and in 1880 a haiidsotne 
town cross w.%s presented to it. Tho Knox Memorial 
Institute, which imw eontuhis tho cdebmlcd gr.'immar 
.school, must also be mentioned as un important building. 
It w.as finished in IHHO. The iiidusliial acthity of the 
town is ijuw small, but tbero xro still some w’ool-mills, 
brcw(*ries, and agiienltunil implcTncnt factories, am* it 
i.s iKubaps the hugest market m Scotland for corn and 
other agrieuhiual produce, llmldington is a very aneiiait 
royal burgh, and Indds its lasr charter, dated 1024. It i.s 
goviirned by a jirovost, thr(*c hjiilie.s, a (h'un of guild, a 
1n*asurcr, .and twelve councillors. Its most important 
Jiistorieal event was the long siege it sustained wlum 
garri.soned by an Kngllsh lorco after the battle of Pinkie, 
and at om* time a curious custom ]m*vailed for the crir-r to 
go round the town on winter evenings and wani (he in- 
liabitants in rndc verso to see to their fires and iiglits. ft 
was called the ‘•Goal an’ Cau*li!,” and origin.ated from Ibo 
town having siifTered in loPK from afire, vvhieh arose fioiii 
the caielessness of a servant. Haddington disputes with 
Gifibrd the honour of being llio birtbplacn of tlie celobmted 
T(‘fonner, .Tohn Knox. The old abbey, a tine Gothic struc- 
lure ill partial ruin, is a very interesting object Tho 
suburb of Nimgatc, or Abbey, joined by a bridge of four 
arelicB, was nam<*d from a nunnery establisbej hero in 
1178, where was convened (1.548) the Parlkament wliicli 
sanctioned the marriago of Mary with the Daupbiti of 
France. Haddington, with Dunbar, Jedburgh, louder, 
and North Berwick, formerly retuiiied one member 



HADDOCK. 


603 


HADRIAN. 


•to ravliamcnl. Tlirn* arr* many lim; w*atj> in tin' ncigli- 
'Unnrlioori. The j>opultition of lladiilnj'lon is 4(K)II. 

HAD'DOCK (6'a(/uM a-gh-JinuiC) is a fish l)(iluii;;in;.. 
tho family GADiDiF., mid to thn Fame p:i‘nus as the cuininoii 
<k>i>. The haddock is hnavn aliovc and silvery below; the 
lattrul line is black. Abrac tliu pectorals arc blackish 
spots, tlio marks, according to tho popular legcrnl, of St. 
l‘ctcr’fl linger and thumb when lie took (lio tribute-money 
from this fish's moutli. A fatal objection to this story is 
that the luiddock Joes not exist even on the coasts of 
Pnleslim*, iimeh less in tho inland Sea of Galilee. Tliis 
fish Jh plentiful in tlie North Atlantic, both on American 
and Ih'itish coasts, and in tlie German Ocean. It docs not 
<*u1er the Meditenaiiean. H.addocks usually weigh from 
2 to 4 lbs., but a weight of 25 lbs. is recorded on the Irish 
I'oast. Rarely a length of 11 feet is attained. llnddo<‘.ks 
swim in vast sliouls. 

The liaddoek is finer on tho Scottish eonsls than in the 
Ronthern parts (»f Kngland, and is consumed in large quan¬ 
tities in Kdinburgh, Glasgow, and other important towns. 
Dried in a ])eculiar way at Fiiidhorn, it becomes the “ Fin- 
wan haJdie,” which is a northern delicacy and is exported 
to Loudon, but detevioratea greatly if kept beyond a very 
few days. Dried more perfectly, so as to keep longer, it 
is calleci “ speldroit,” a ninch inferior article to the other. 
TJic Finnan, Buckie, and Borvie smoked haddocks are the 
most prized. 

HA'DES(Gr., tho grave), in ancient thecdogv’ and clas- 
MCfil mythology, the nether w'orld or plai'o of di-purtctl 
spirits. In llio old rn* Aulliorized Version of the New 
Testament il is inei>rre<‘tly translated hrIU And .lews, 
Mnssulinaiih, and Cliristians ha\o all depicted the horrors 
and iinnisliinent c»f hell as llieir several fancies have con¬ 
ceived, ;md according to various images derived from bodily 
tortures and jiangs; whereas Hacles cimiprised the Klysian 
hihls as well ns the place of punishment. The tc*riri, in 
all probability, was derived by the (irci-ks ftom the nneient 
Kgyptiuus, who eon.sidered Hades as a ])lae(* of se)>iiratc 
abode fur the soul preparatory to judgment, llades 
tA'ides) is Hie more correct name of tlie ruler of the umlcr- 
world, or Pi.uto. 

HiLDJ, HAJJ, or HAJX» tho sacred pilpdinage of tho 
Aloltammedans. Tlio practice of undertaking long journeys 
for the sake of \i.sjting a sacred place, or llie perfnrmaneu 
of special leligioun ceremonies, is one wliieh hnsalways pre¬ 
vailed to a gieiil. extent among Orienlals. Such journeys 
wcie eommon among tho Jews, and nr<i fioquunily referri'd 
to in buth the (Hd and New Testaments; wliilc among the 
Arabs we find that pilgrimages to Jleeea, in honour of eer- | 
lain idols, were m.ade long before Hie. time of Muhamined. ' 
The prophet confirmed the jiruetiee, but destroyed tbc idols, 
and substituted observances more in nccordaneo with the 
Dew faith; and it is a fixed ojiiiiion among his followers 
that every Irno believer must at le ast once in bis life, if 
his means and health permit, make tin* jonrney to the 
Caaba at lilecca. This jnlgriniagi' entitles tlie person 
performing it to tho title of “Hadji;*’ the pilgrimage is 
called the “Iladj,” and tho pbiee of pilgvinmgo is the 
“Hedjaz.” Tho Mohamincdaus regulate tlieir time liy 
lunar months, and their ceremonies vary in date every year; 
bnt the month Dsul Uadjeh, the twelfth montli of their 
year, is the time appointed for tlie celebration of iho 
.solemnities, and tho pilgrims have to Bet out one month 
or two months cnilicr, according to tlic distance they liavo 
to traverse. Every year agents are simt out to every 
Molianimcdan country to raise contributions for tho support 
of tho Ouaba, and to draw up lists of those who intend 
making tho journey. Men of all ranks, and from all parts 
of Iho Mohammedan world, perform this pilgrimnpjo, and in 
the crowd of from 60,000 to 80,000 people which the 
Hadj brings together, men from Morocco, Turkey, and 
jKgypt meet others from Afghanistan, India, and Chijia. 


The xnlgrimage receives the sujiport both of the sultan and 
the khedivc, and these annual gatherings exen’ise very 
groat influone.o over Mohammedan tliought and feeling 
Tho pilgrims from India land at .Teddah, aiul go first to 
Mecca; those coming by sea fr«*m Suez land at Zambu 
and pass to Jlediiia; tliose wlui go by land from Egypt 
cross the Kiiiuitic penin.sula (o the bend of the Gulf of 
Ahabab, Hio Syrian or Damascus caravan going southward 
by the great Hadj mail. 

As soon UK the pilgrims arrive at a certain distance from 
Jlc'coa they enter what they believe to be holy gi’ound, and 
they then assume the special pilgrim habit. This consists 
of two pieces of white cloth, one of which is wrapped round 
the miiidle and the other aiouud the shoulders; the head 
must renwiii bare, and Hie sandals or slippers w'orn must 
not c(j\<‘r either tin* lied or the instep. The pieces of cloth 
arc tri'a’.nred afterwards very carefully to be used as wind¬ 
ing sheets for inirial. Arrived at Mecca various rites are 
l>erformed. llie most imjKivtnnt of w’bich consist in walk¬ 
ing seM'ii times round the Caaba, loncbing and kissing 
tlie. sacied stone; in vunuiug seven limes between flio 
two moiints Safa and Menva; Hie spending of a night 
in pi.iyer at a place called Mogdalifa, throwing seven or 
seventy stones at a cairn BUppo.scd to be tlic abode of the 
tle\ il; the otleriiig of a sacrifice, .and drinking unit wash¬ 
ing in till' water of tJic well Zem-Zem. The pilgrims are also 
aec.ii.stoined to shave llidr heads and cut their nails wliih; 
on the holy ground, and they usually carry away some of tho 
dust, the water of the well, &c., assaered souvenirs of their 
Aisit. Tliti returii uf the pilgiims is eelelirated in Moliain- 
incilan countries with gi'eat rejoicings, and every man avIio 
has made tho j<iurney is distinguished for tho remainder of 
Ills days. {Since the introducliou of steamhoats and r.iil- 
ways ninny of tliu pilgrims makcn.se of them to perform as 
much of tlie journey as possihh'. A good trade is done in 
tlie conveyance of pilgrims hetAveen. India and Arabia, and 
tbongli the dangers and ditliculties of Hie journey arc thus 
sensibly diminished the merit acquired is believed to be tlic 
same. Mohammedans unable to make the journey through 
age <ir bodily inlirinity may obtain the merit by sending a 
substitute, but a pilgrim Avho goes .as a substitute for 
anoHier is excluded from personal share in the lionour of 
the undertaking. 

HADLEY, JOHN, the rejmted Inventor of ihn sextant 
which hears his name, became a fellow of the Royal Society 
in 1717, and died l.HIi Febniary, 1744. II« was author 
of KPA'eral useful papers, AA’hieh appear in tho Traumetiomt 
of the society, from vul. xxxii. to xxxix. lie was also upon 
intimate terms Avith Sir Isiuie Newton, from whom it is 
supposed ho bon'owed, without acknowledgment, Iho idea 
of the sextant. It in noAv generally believed that Newton 
and Godfrey AAcre the original and independent inventors 
of that instrument. Hadley gaA'c an account of tho instm- 
the I^hilOftophical Ttamttictionft for 1731; bat 
Newton, previous to his death in 1727, had given a descrij^ 
tion of the instrument to Dr. Halley, by wlumi il Avas, for 
Mime unknown reason, suppressed, though it was communi¬ 
cated to tlie Royal Society in the year 1742, after Ilnllcy’s 
I death by his executor, Mr. .lones. 

HA'DRIAN, the great Roman eniperur (Publius iElIus 
ITiulriamis), son uf /Klius lludrianus Afer (a cousin of 
Trajan, and a native of Ilatria Piceiia, but of S^uinisli 
descent) and of Dornitia Paulina uf Cadiz, avus born at 
Rome, in .January, a.d. 7(1. He aaah left, mi orphan at tea 
years of age, under the guardianship of Trajan, afterAvards 
cmi»eror. He- made greiit progress in literatuic, fKjiecially 
ill the study of Greek. Trajan gaA'o him his grniidnioee 
Sabina in marriage, and bo accompanied the emperor in liis 
Dnciiin and Eastern enuqinigns. When Trajan died at 
Sclimis in Cilicia, in August, 117, Hadrian, whom he had 
left in charge of the army in Syria, was proclaimed emperor 
by the boldiers at Autiucli, and after inakiug pence with 
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tin* I*artliiaus aiiJ tlic Arinc-nians sot oft* for Romo. IIo | 
n’fiisrd to n]»i*roj)ri:ito to himself the triumph which had ' 
Imm-u dcsthuMi for Tiujao, and Jjo oauacd the image of the ' 
il< ( (*aM*d emperor to he carried in the triiunpli. He burnt * 
in Ilje roriim of Trnjiin the seliednlcs of all dt'btB due to ; 
the treabury, which are said to have amounted to several | 
millions sterling. Medals were struck on tliiu occasion ' 
with the figure of Hadrian holding a torcli ainl setting fire i 
to tlio heap. In I H> ho repaired to Mcesia, and drove back 
nerosH the Damiho the Sarmatians and Ituxolunl, who had 1 
invaded llie Roman lerritorv. 'Die Year after Hadrian ' 
l>egan his travels tlirougli all the vurious parts of the 
<'mpire, which occupied, with few intemiptions, the ro- j 
inaindcr of his reign, lie was the only emperor who really j 
vihileil the whole empire. AV«‘ have memorials of liis travels 
in numerous medals, hlriicK in tljc various pioviuces on the ' 
oc.ca.siou of his visit. Hi* afTcctcd no pump nr state in his . 
tiavcls, luit lived Hke a boldier among tin; soliHers. ' 

In tlie cum so of these journevs, iu 1 10, he crosstMl over 
to Hritaiu, whw Ik* reformed many abuses. 

^^^nll5 ill Dntaiu lie eoustriicled a rampait of 
e.irlh, extending from tlie Solway rrith 1«> the 
(ierman Oeean near the mouth of th(‘ Tyne, a litllu 
to tlio south of th<f more bubhlautial wall after¬ 
wards raised by Sej)tiinius Severnb. In fact lie 
had u passion for aichitecturo as a jniblic. woik, 
and his army was always uconnip.'inie<l by a stall' 
of architects atul builders under the military organi¬ 
zation of a legion. 

lie rctunicd !•) Romo iu 12d, having visit<*il 
all the Roman ]iroviuces in Ruiupe, and in 
he set oir for Afriea, where he distinguished him¬ 
self, iis he had done on liis previous travels, by 
his munificence and cure for his subjects* wel¬ 
fare. J'lautina, Trajan’s widow, having died 
meantime, Tludriaii returned tcj Rome, and celcbnited her ' 
funeral with great ceremony. In the following y< ar (IfiOj ^ 
\w raised a magnificent double temple in honour of Venus 
and Roin.a, some remains of which arc still seen near the | 
ai cli of Titus. In that year Hadrian set ijfl' again for the i 
Hast. He visited Cappadocia, Syria, Palestine, and Kgypt, ( 
in which last <5ouu(ry ho remained two }e;irs. Th<*rc is a 
lettt*r of Hadrian, written from Alexandria, to Servianus, ' 
IjLs brother-in-law, iu which he describes tlic* state of the 
])opulation of Kgvpt and speaks of thci'urious sects, Jews, ; 
Christi.'ins, and Samaritans, who were numerous iu that j 
country. He says that they all adored but r>ne god, their | 
own interest. He restored the palace and museum of ; 
Alexandria. About this time his favourite Aiitiiious died, i 
and Hadrian lowered himself by the apotlicosis and other 
absurd honours wliich he paid to his memory. In loll 
Hadrian repaired to Syria, from whence ho set ofl* for | 
Thrace and Macedonia, and lastly stopped at Athens. He 
had raised a new city on the ruins of .lerusalem, which he 
called ACliu Capitolina, and peopled it with a Runian 
colony. Jews and Christians were forbidden to enter the ■ 
now city. Circumcision w'as also forbidden. As a result | 
the Jews had revolted undi'r Rarcochebas, and In 132 had ! 
taken Jcni.salem. So fiercely did they liglit in what they ' 
held a most sacred cause tiiat Hadrian saw it was necessary 
to put forth the whole strength of the empire. Julius 
Scvonis was recalled from Britain and the revolt was got . 
under by a.p. 135. It is said 580.000 Jews perished. ' 
Hadrian meantime made another long residence at Athens, ' 
and lie greatly embclUshcd that city, a district of wliich was 
called by the name of HudrianopoHs. He also completed the 
temple of Jupiter Olympius. lie returned to Rome again 
iu 135. Soon after, falling ill, he thought of choosing a 
SDCcessur, and he fixed his choice upon Ceionius Oornmodus 
Vems, whom he adopted and appointed Caisar by the name 
of JElius Verus, In the following year Hadrian retired to 
tlic neighbourhood of Tibur, where be built u magnificent 


villa, many remains of wliich still exist. 1‘lic grounds 
were 8 miles iu circuit, and wort* filled with representations, 
on a small stude, of famous buildings and landscapes. The 
emperor sufierud gi'catly during the latter years of his life, 
niui was, indeed, only withheld from suicide by tlm good 
Antoninus. Tlic same noble influence often restrained liVna 
wlu'ii the irrilubillty of the siek-bed overcume his kindly 
nature; but enough severities were experienced at lladriuirH 
hands to make the senate pause before di'creeing Ibo usual 
divine honours to him. A^lius Verus having <licd in tlm 
second year after his ap])oiutment as Ctesar, Hadrian fixed 
his choice u])Oii Titus Aurelius Antoninus, on condition 
that he should adopt Lucius Verus, son of AJlus Verus. 
Antoninus (aftcrw’ards called Antoninus I’ius, because of. 
his respect to Hadrian's memory and the devoted w'ay 
in wliich lie beset the senate till his “father” received 
divine honours) ucce])ted the ^iroposal, and the double 
adoption was solemnized in February, 137. Hndriaii still 
tiudiug his illness increasing, at last removed to Buite. lie 
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died in July, 138, in his sixty-third year and the twenty- 
first of his reign. Ills maguifieent mausoleum, now tunicd 
into tlic forticss of St. Angelo, is even in its mutilated 
slate one of the glovicH of Rome. Hadrian was a man of 
great abilities and large acquireinciits, an eneourager of 
arvliiteeture, a great lover of painting and sculpture, a good 
administrator, and very attentive to business. But he was 
not free from vices, if we may trust the evidence (jf the 
liisturiaiis. it. is said tliat he* was the firsL cmperiii* who- 
allowed lii.s heard to grow, in order to conceal some blemislk 
on his fa(‘e. Under Hadrian the distinguished jurist Sal- 
viu.s Jnlianus compiled tJie “ Kdictum Perpetnum,” or fixed 
code of laws. It is always lield that under lladiian, and 
greatly owing to his watchful cure over every region of the 
vast realm he governed, the empire waa at its happiest 
and most floiirishiDg point. 

The busts, statues, and medals of Hadrian are veiyr 
numerous. 

HADnXAK (Popes). See AnitlAN. 

HJEM'ATIN or HiEMAT'OSIN. the red colouring 
matter of the blood. It can be obtained fnan the clot of 
blood in small drnk crystal.s, of a rcddisb-brown colour, 
it is insoluble in water, alcohol, and other, ll is soluble 
in alcohol when acidulated, and is precipitated from the 
solution by the addition of water. It coDtains iron, and 
Is difiienlt to obtain in perfect purity. Thu formula ia 
eN303. 

'iaSaiATOX'YLm or BXM'ATXN, the red colouring 
matter of the commem logwood (IlcematoxyloH cavipechi^ 
anum^ natural order Leguminoste). It is usually obtained 
iu yellow crystals, containing either one or three equivalents 
of water. When quite pure it is colourless. It is best 
extracted by ether, in which it is very soluble. It is like¬ 
wise Boluble in alcohol, and slightly so iu water. It is 
more soluble in solution of borax, from which it is pre¬ 
cipitated by the addition of an acid. The taste is very 
sweet. The solution is not altered by exposure to air. 
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fiiit tho presence of uiiunoiiia ut oiieu turns it red. The 
colour IS due to tlie forn)uti(»n of ha'inutente of uimnunuu 
The formula is Cj«nj 40 |{. It fonns u number of coloured 
halls vrith mordants, and hence is much used in dyeing; 
tho compound ^Ilh tin is ruse-(;o1uured, with lend blue, 
lu^l with iron violet or ncuily black. 

H^ffiMODORA'CS^. nil ord(>r of pluuts nearly allied 
to tho Iris and tho Amaryllis families, and bclon^in;:; to 
the same series, Kpif^yna*, of tlio Monocotyledons, fSco 
IloTAHY.] They differ from Aiiiaryllids in their usually 
woolly perianth, the ovary sometimes superior, and root 
never bulbous; and their anthers, splitting towards the 
centre, separate them from the lilds. 

' Lachnanfhes tineforia^ a native of North America, 
affords a i-ed colouring matter, used occahioiially for dyeing. 
Otlier plants of this order also yield a red colour. Thu 
root.s of species of Anigozmithus and lliomodoruin are 
roasted and eaten by the natives in Australm, An iiifu- 
hion of Alftris farhwm yields uii intensely bitter and 
nstringent priuciple, whiuli is usi’d in small doses as u tonic 
and Ktomaelnc. The llowers of many gem-ru are small; 
others again are showy and ctinspicuous; for iustnncc, 
liiosu of Anigo/:4inlhos and WacheiidorHa. Rarhacenia and 
A'ellozia, which used t<» be included in this order, are now 
lemoved to Amarvllidccc, There are 120 species distributed 
among twenty-six genera, natives chietly of Isonth-W’est 
Australia, South Africa, America, Mid and East Asia. 

H^UI'ORRHAGE C<ir. kaima^ blood, and to 

break). The must cumiiion cause of liuimuirhagi* is ex¬ 
ternal vlidenee, by which tho vessels of a part .are divided, 
and the blood escap(*s fnmi their cavities. When nn arteiy 
is wounded n briglit seat let stream of blood is emitted in a 
current, continuous, hut increased in force at intervals cor- 
lesponding with the pulsations of the heart. If a vein of 
some size be divided a stre.im of dark crimson blood is 
projected in a ]>eifeel1y eontiniions and u<]uable ennent. 
In wounds in whieli no vessel of moie than u lino in 
diatnet(‘r has hetu) divided, the hloud flows in a constant 
more or less rajild oozijig. 

When a Iarg<* artery, as one of the m.ain trunks of the 
limbs or bead, is <livided, tho blood rushes forth with such 
iniyictuo.sity tliat life is often destroyed ulmust instantane¬ 
ously. When an arterial branch of the second magnitude*, 
as one of the primary divisious of the main trunks in the 
leg or forearm, is wouuded, tho How of blood is at tirst 
])rofu 80 , and a large quantity is won lost; but after a 
time the patient faints from extreme exbauslioii, and then 
the heart, ceasing to act, the blood no longi-r tlows, but 
begins to coagulate both within and around the vessel, 
whoso extremities conlract, and further loss may thus bo 
prevented. From arteries of smaller sizi*. Jis those about 
the lingers, &c., tho bloial tiows at first in a ra])id little 
stream; but after a few iniinites, if they are exposed to 
the cold air, they retract, their orifices contract .and close, 
and the bleeding altogether ceases, without much danger 
of returning. 

lliemorrlmge from wounded veins is of less importance. 
It is much more slow, for the blood is prevenled by the 
valves from flowing from that part of the vein which is 
between ll>e heart and the orifice, and in the part which is 
beyond tlie orifice it has only the force of that in the smaller 
arteries. Plcnce it is seldom immediately fatal; and when 
tho patient becomes faint the edges of tlio vessel fall 
together, instead of remaining open, as those of arteries. 
Thus n coagulum forms within and round them, and, except 
from the largest trunks, prevents any further flow* 

Of the means of arreM'mg Ummnrrhage. —The bimplest 
of these is pressure, and if tho flugur be placed with mod¬ 
erate firmness over the mouth of a small bleeding vessel for 
a few minutes, on removing it the orifice will be found 
closed and no more blood will flow. Whore the vessel 
divided is too largo for this, it will be necesHary to observe 


whether it is an artery or a vein that is divided, and in the 
former case to ap]>ly presMiro betw’cen the wound and the 
heart, ami in tho latter below' tho wound on the side 
furthest from the heart. A good temporary tourniquet 
limy bo made by binding a strip of bandage or even a liand- 
kercliirf round tho limb, and lightening ii by mcaii.s of a 
stick passed through tho knot. A wine cork placed under 
the bandage in the situation of the vessel fonns a valuable 
addition to tho baiidagi;, us it exercises a mure ufllciuut 
pressure. After tlie flow of blood has been arrested, tho 
patient should lie down with the head low and remain as 
quiet as possible. Where, bleeding has been at all siwero 
hurgieal assistance should be obtained as soon as possible, 
for though the flow may be cheeked by the means indicated, 
more important me.'isurcs may be required if life is to be 
preserved. Where tho important operation of tying tho 
aileiy is required, it will be neecssary, if it be completely 
divided, for ligatures to be placed upon both exlvcmities; 
and, if only ytartiully cut, then on both bides of tbe open¬ 
ing, for from the numerous communications of the artoricH, 
w hen the main current is checked another in a retrograde 
(iueetion is always established into the part beyond the 
ligatun*. Soimdiinea astiingent applications, as alum or 
Rulj>li.ato of copper, will ancst slight bleeding. Spongy 
Rubstances, as lint, agaric, &c., act meclianically in arrest¬ 
ing huMiiorrhage. 

Sucli aic the piiiioipal modes of treatment apjillr.aljle in 
ease.s of extemal or surgical hajrn<OThag»', in whnli vessels 
are dividi'd by cxtt'rnal injury, and are within tlio reach of 
the eve or fingers. In internal hasmorrhuges, however, it 
is obvious that mechanical means can rarely bo em{iloyed. 
From the varied naliiie of the causes from which they arise, 
it is eviilent that differi*nt means will bo required, aecordiiig 
to tlie several conditions of tho system. If astringent 
leinedies be deemed advisable, and in many cases they arc 
highly useful, tho acetate of lead will generally bo prefer- 
itbie, and next to it tba different vegeUbic compounds of 
gallic acid. 

H./EM'ORRHOXDS or PILES. The terminal portion 
of tho bowel, the rectum, is a part of the body tliat is sub¬ 
ject to many serious d<Taiigeiiients, and one of the most 
common is that which is caused by the veins hocoiniiig 
dilated and varicose, and thus forming hannoriholds or 
])iles. When these are situated iiibide the anus they arc 
termed inttirnaly and when they occur outside the opening 
they are termed external piles. Sometimes the internal 
piles grow so largo as to protrude through the anus when 
any pressure from aliove is applied, ns at stool, and occa¬ 
sionally they come down even when the |Kitient is standing 
or walking about. External piles commonly give rlso to u 
feeling of heat and tingling, and when the bowels aro costive 
the excrescence becomes swollen and tender, and cuusea 
considerable discomfort. Tiiternal piles give rise to slmilai* 
symptoms, with the frequent addition of itching and irrita¬ 
tion, a feeding of weight and fulnuss ut the ]>art affected, 
while considerable pain attends the iiiotioiis. Another 
common symptom is the ])assing of blood, which is suine- 
times lost in considerable quantities. 

llirmoiThoiils occur in botli sexes, and arc usually not 
met with until after puberty, but they are exceedingly 
common among those who liave reached middle life or tho 
period beyond it. They arise finm a variety of causes, tbo 
principal of which aro sedentary habits, rich living, insulli- 
eient exercise, habitual constipation, tho frequent use of 
irritating aperient medicines, and a prolonged residence in 
hut climates. They are frequently present during preg¬ 
nancy, and sometimcfl remain during the whole period in 
spite of treatment, though after it they will often get well 
of themselves. 

Tho treatment of litcinorrhoidH must of necessity ho 
varied, according to the natuie of tho complaint; hut m> 
many useful remedies arc known to medical beience that 
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in I lie nifijnvity of oaRos they may either he cnnsidcrahly 
relieved or wliolly cured. It nniRt be remombored that 
tliev are chiefly n symptom, and when the emiso is removed 
the efiect will disappear, ilcncc attention most he paid 
to the f^cncral liealth, the stulis of the liver and bctwels, and 
the diet must b« earofnlly regulated. Somotiines liieiiior- 
rhoidsare only troublcsonic when tlioRystein has l«*en unduly 
cKcited, and in such cases alcoholic stimiilanta should be 
avoided, and also all highly seasonc'd and stiimilatiug foods. 
Laxative medicines arc often of great si-mce, but violent 
or continued purging is hnnnful and often increases the 
uuRchlef. lawal treatment consists in tlie use <tf lotions, 
oiidmentK, tbo use iiijctdioiuj, hut fumeutatiouK, hip 
baths, and poultices. Where there is a (liscl>:irge of blood, 
one of the best remedies known is found in th(5 tiiieturc of 
TInmumdU virginwa. 'J’liis is administered internally by 
mixing a teaspoonful of tho tincture with eight ounces of 
water, and giving a dose of three t<*JLspooufnlR every tJirce 
liours. An external application should be used at the same 
time, a lotion being made by adding two teJispoonfuls of 
the tInctun!‘to half a pint of water. If the Imunorrliuids 
are external the lotion may be applied by means of a fold 
■<jr two of linen covered with oiled silk, ancl if iulernal !>}' 
means of an injection. TJie injection of half a ])int of eohl 
water every moniiiig before the usual motion is oficui of 
gicat service. Where the lurnioiThulds are of lajgo size 
and cause much irritation, or where tliev cause a serious 
loss of blood, their removal by a surgical <ipi‘riitiou may 
bewtmo necessary. 

HLaS'Bn7I.ON is a gj*nus of il.shes of the perch family 
(IVrcidaj), of the order AfANTiioi-rKUYcm. The gL’iicric 
charaeters are—a single dorsal fm, with twelve or thirteen 
spines; seveu branchiostegal inys; the vertical fins par¬ 
tially covered with scales; deft of the mouth horizontal, 
gencndly wide, with tho jaws equal in length anteriorly; a 
central pit below the chin; the jaw.s armed with tine conical 
teoth; tlic palate toothless. These fishes gcnuTnlly approach 
to an elougate oval form; the body is moderately compressed 
and covered with ctenoid s(‘a1es; tin* tail Ls forked; the 
dorsal fm, wliich occupies the greater portion of the distanec 
between the back of the head and the tail, although eon- 
timmus, has a considerable indeulutiun at that part where 
tliO spinous rays join the Ilexible. The portion of the under 
jaw which is covered by the upper when the mouth is closed 
is invariably of a bright red colour. The sp(>eies of Ihemulon 
chiefly inhabit the Caribbean Sen, and are eaten by tin* 
inhabitants of the West Indian Islands. They are of 
■inodcrate size, varying from G inches t<» 1 foot in length, 
and generally adorned with longitudinal or oblique dark 
mai kings ou a pale ground c<dour. 

HATZZ» MOHAMMEB SHAMS-AB-BIN. the 
greatest lyrical poet of Persia, was horn at Shiraz in tins 
beginning of the fourteenth century of the Cliristlan cm. 
At an carh* period of his life In* devoted himself to the 
study of theology, philosophy, and poetry, Ids pvineij*al 
teacher heiug tlie chief of an Older of dervislies named 
Mahmud Attar. To this ordc*r Hafiz attached himself 
while a young man, and he remained a member to tlie end 
of his life. Ho was patronized by two of the ruling princes 
of the house of MuzafTar, one of whom founded a ezillcgi* 
in order to appoint him professor. It is probably from 
this cireumstance that the poet derived his name Ilatiz, 
which literally means “one who lemeinbers," and was 
applied to all those who leanicd the Koran by heart. His 
fame as a poet caused him to receive pressing invitations 
from several important Midinininedan inonarehs; hut he 
refused to leave his native place, and died at Shiraz at a 
ripe old age, in the year 7t>l of tlie Hegira, or 1388. 

Although a dervish and a professor of Kov.anic exegesis, 
bo seems to have disregarded the rules of nsc<‘tleism and 
io have been given to wine and tho pursuit of pleasure, 
tiis mode of life drew upon him the severe censure of the 


more rigid meinhors of his order, who‘^G hostility he repaid 
with merciless satire and i idicnle. lie was further accused 
of heresy, and after his death the usual prayers over tho 
dend body W(*r(! refiiseil, and liis right to burial in conse¬ 
crated ground was denied. Tlic coiitrov(;rsy, however, was 
deeiiied by an appeal to the works of tlie poet, which Inft 
already begun to he employed for divination, and which 
gav(* a venlict in his favour, and he was buried at Shiraz, 
and a beautiful tomb erected over his remains. This was 
visited and described by numcrouK European travellers, but 
it was tlirown down by tho earthquake of 1853. 

The poems of Ilatlz eonslbl of a series of short odes or 
Ronucts Celebrating chiefly tho pleasures of love and wine. 
They have always been greatly admired in Persia and 
widely read throughout the East, where they have found 
numerous editors and commentators. Hy many Moliatii' 
mednns they have been emideinned as Imviug an irreligious 
and lici'iitlouK tendenev, which certuinlv must be udmlLtHd 
if they arc interpreted iu a literal sense. The admirers of 
Haliz, however, maintain that his poems are not to he 
nuderstuod literally, and that they express in emblematical 
language sjnntnal truths of tlie lnglH*.sl inijawtanee. Tin; 
system of Sufism developed among the Persian shiahs, to 
nhieh Hafiz belonged, has always |K>ssessed a s(‘ries of 
esoteric dnclriiies, whicli have found cxpressiim cliiefl}’ iu 
symbolical langunge, and they possess many jan-ma wliieli 
are undoubt c'dly of this description. Such a method of 
ti'aehing has always found favour iu the East, mul most 
(Miristian commentators regard the Song of Solomon in the 
Old Testament as a ])oeni of this character. 

Tlie poems of Hafiz wero arranged after his death by 
Said Kdsem AnvAri, in a (.olleetiou called tli<* “ Divan.” 
This euiituins, according to the best MSS., 5V1 odes or 
ghazels, but there arc about eighty more poems in cxisteiiei* 
which are attributed to Hafiz. The “ Du slii” was publislied 
in the original IVrMaii at Calcutta (one V(»I. folio, 17tH); 
tliis edition contains only 5.'i7 ghazels and svven ca.ssidc'h.s 
or eh'gies. The whole “Dfvan” W’as translated into German 
by Von Hammer (Tilhingen, 1812); and several of the odes 
have been translated into English by Richardson: “ Specimen 
of Persian Poetry, or the Odes of Uailz, with an English 
translation and paraphroM*, clnefly fnmi tin* Specimen 
PoescOH Asiatieic of Haroii Rewnski” (London, 1774H Nott, 
‘‘ Select Odes of Hafiz, tran.slatcd into Englisli verse” (4lo, 
London, 1787); Hindloy, “Persian Lyrics, or scattered 
poems from the Diwah-i-Hafiz” (4to, l.ondon, 1800). 

HAG (Myxine) i.s a genus of fishes fanning with the 
lampreys the order MoNOitiiiNA. Tliis ord(*r contains 
fishes of a very low organization. 15y many ree(*nt autho- 
lities it is sepai’atcd altogether from the class Fishes (Pirci'r) 
and ranks as a distinct elasR of Yertebrat;i. 1'hc Glutinous 
Hag or Rorcr (A/gxiin". glutinotn) is an inhubilant of the 
norlhcni seas of both heniisphores. It is a true parasite, 
making its way into tho bodies of fishes, especially tho end 
and haddock. Ah many a» twenty of thcae parnsites have 
been found in a haddock winch had died ^Yhen suspended 
to a hook. They had consumed all tho flesh to w'ithiii 
2 or 3 inches of tho gills. When from any cause a series 
of hooks have not been visited for a week or so, the fisber- 
iDcii on taking them up often find merely skeletons of fish 
hanging to thi'in, the borer having picked the bones clean. 
The luig secretes a thick glutinous slime in cnormons qnnn- 
tilies. It lives in dee]) water, preferring a clayey or muddy 
bottom. It is sluggish in its habits, but swims like an cel, 
wliicli fish it resembles in form. There are no limbs, and 
tlie mouth has no lips. The nasal aperture is single. Two 
other species are know'n. There is also a closely allied 
genus, Rdellostoma, of wliich two species are known from 
tlic; South Pacific^ 

HAG'GAHA (’ITeb., from nagad, hogged^ to say), an 
element in tho «lowi.sh Talmud distinguished from the 
authoritative Halacah as being made up of free iuterpreto*- 
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tioiiB (>f Scripture, and including a vast series of lepemls, 
ulleporics, parables, stories, wliicli, tboupli valued for their 
moral and instructive clmra<‘.ter, are not to bo received as 
ins]iired or infallible. A coinpilallon of these materials, 
>v^ich had been nccunmlatiiip from the time of the Baby- 
Ionian captivity, was commenced about 70U a.t>., and was 
roneludcd about two ccnturieH later, bcinpcalled the “Mid- 
rash llahboth,” and this formed the basis for the compila¬ 
tions of later rabbis. The objects of the Hnppada were to 
explain the literal meanings of the sacred text, to fill np 
those portions of hiatorj% &.C., that are omitted there; to 
show, by methods of interpretation peculiar to itself, the 
iiiniiirold my.stevies which it was supposed the Scriptures 
•concealed; and to draw practical ap]>lications from its 
precepts. It has always enjoyed considerable popularity 
among Iho Jews, and tlie influence of its teachings can be 
traces! in tlio religious systems of both the Easteiu and 
Western woilds. iSce MimiASii and Talmud, and also 
the obhorvtitioiis <*f Emmanuel Dcutsch in his Liler.iry 
lleiiiaiiis” (Uindon, 1871). 

HAG'GAl, the tenth in order of the minor prophets, 
:iinl the first of flu'se who prophesied after the return from 
Huhylon. Tlie Bibli- is silent as to his tribe, jiareiitagc, and 
jiersonal history, hut according to one tradition lie was 
born at Babylon of a priestly family, and w/is one of the 
exiles who returned witii Zcruhbabcl and Josliua; nhile 
another theory, partly .suggested by the proj>hct’s own 
words (chap. ii. Ji), icgards him as being one of the few 
nlif> renu'inbered the iirst temple, and regards bis propbci'v 
as b<-iug dflivered in exlreine ohl age. 

'fln5 book conlulns four sliort jiroplieeics delivered be¬ 
tween tlu! lirst day of tlie sixtli mnntli and twenty-fourth 
<hiy of tlio scvcntii month (between S»*plcinbcr and Decem¬ 
ber) of the second year c»f Darius the king, who must be 
Darius llystuspis. The return to ralestino bad been 
.attended with much tronbi(% and many difHcultics and dis- 
.appointmeiils had beset tlio few returned exiles, who, in 
their struggb's ag.'iin'.t poverty .and the hostility of their 
neighbours, had neglected t(» rebuild the temple. In Ins 
lirst message the pioplict ascribes the tlicn existing famine 
to lliia iiegb'ct, and urges the people to the work; lie llicn 
exhorts them not to bo dishe:irtened at the inferiority of 
tile second teiiijde to its prwlccessor, promises a removal 
of the famine and a time of plenty, and finally pronounces 
a l»lesNing uj>oii Zerubbahel, the governor. 

The slyle of the laiok is very tame and prosaic, and It is 
marked by such poverty of expression and frequent repeti- 
lion of terms, that some critics have suggested the idea 
tliat the book as wo have it Is but uii abridgment or out¬ 
line of the original discourses of the prophet. 

HAGUE, THE (in Dutch, Grarfubatje; in French, 
T.a //o.ve), a large and beautiful city, the capita! of the 
Dutch province of South llolinml, stands at n distanee of 
‘2 miles from ilie North Sea, 37 S.W. fi-om Ainsterdani, 
and 13 N.W. from Kotlcrdum by the ruilv\uy wbicli coii- 
iiccls those cities. It is not t<irtiticd. but is sunounded 
with a moat crossed by drawbridges. It is ranked as one 
<if the finest cilies in Kuropo on necoiint of its handsome 
Imildings, ils broad and regular streets traversed by canals, 
.'iiid il-s pleasant, dry, and healthy situation. Many of the 
streets are planted with rows of trees and paved w'itli 
colounal hrii’ks. The lincst parts of the town are the 
Voorlmut, which is lined with trees and contains scveial 
huge hotels, and the \'yvorherg, a sort of square with 
a line avenue of trees on one side, and on tin; other 
a spaeiouH basin of water, hacked by fine buildings, 
.\mong the public buildings are—‘the royal palace, a build¬ 
ing of little pretension; the former rcsidenco of the stadt- 
holdcr, in which Iho Slatcs-gcncrjil now hold their sittings; 
the palace of the I’lnicc of Orange; the nuitcnliof, which 
contains a gallery of ])icturcs; tho town-hall, the brass- 
cannon foundry, tho theatres, and the state-prison. The 


Biiinenliof, on oin* side of the ^’^Terhc^g, contains a 
fine Gothic hall, the only lemalning portion of the 
original residence of the counts of Holland. The Maniitz- 
huis contains the finest collection of paintings by Jlntcli 
masters in tho world, a vast eolleetion of (Munese and 
Japanese products and curiosities, besides mim(*rt»us his¬ 
torical relies. The Hoyal I.ibrary in tlio Voorliout enn- 
tains 10(1,000 volumes and a eolli‘cti<in of 3'1,0(l0 medals. 
Do Witt's bouse in tbo Kneuterdyk, and (be Govangepoort 
(prison-gate), from wliicli Comeliu.s and John do Witt were 
dragged by the populace and torn to pieces in 1752, ore 
historically interesting. There are numerous chnrchoK— 
the must notable being that of St. .Tames, with its lofty 
hexagonal tower and peal of thirty-eight bells—several 
.Tews’ synagogues and Protestant chapels, numerous chari¬ 
table and scientific institutions, and tine jirivate collections 
of pictures. There an* a royal country scat and nuim’rons 
eli'ganl villas in the environs, 

Tiu! Hague owes its origin to a bunting-seat built by 
the counts of Holland in 1250, and the Dufrli name, 
’s (Iravenb.'igc (counts’ hedge), is said to be* taken from 
the circumstance that lumses enme to be erected along 
the inelosurn smTOunding the counts’ park. In ibe hix- 
teenth century tho Hague became the residence of tho 
States-general, the sladlholder, and the foreign ambassa¬ 
dors. Tlio Hague ranked only as a village till i.uuis 
Bonaparte, during his reign, conferred on it the privileges 
of a city. The population in 1880 was 127,*.I31. 

Gannon easting, printing, and various manufactures are 
carried on, but the Hague i.s not important ns a commercial 
or manufacturing city, depending for its prosperity almost 
entirely on the court and noluliiy. William HI, of Eng¬ 
land, and Huyghens tho mathematician, wore born at tho 
Hague. In tho immediate neighbourhood are Kyswick, 
cch‘hrnted for tho treaty of peace signed there in 101)7, 
and ScliGvingen, a faiiions bathing place on the sea-coast, 
2 miles from the town, with which it is eoniicrtcd by a 
broad euusewny, planted with rows of trees. 

KAH'NEHANN, SAMUEL, founder of the system 
of medicine called HoMOsorATiiY, was born at Meissen, 
in Upper Saxony, on the 1 Oth April, 1755. His father, Gott¬ 
fried itahnemann, who was an artist of considemble merit, 
was employed In the painting of China in the eelcbr.aied 
porcelain mauufaetory of KTeissen. Tho boy was placed 
at .‘JU elenientaiy' school, the director of which, Dr. Miiller, 
reinaiking talents that only required cultivation to raise 
him to eminence, persuaded Ids father to place Idm at 
the High School of Meissen, into which they obtained him 
a free admission. Ualinomann gladly availed himself of 
those increased facilities; he made himself master of Latin, 
Greek, and Hebrew, and evinced a decided bias for tbo 
study of tlie physical sciences, natural history, and medi¬ 
cine. Botfiuy was also a favourite pursuit, and Lis hours 
of leisure were devoted to the collection of plants and their 
systematic arrangement. 

Having chosen medicine for bis profession, at the com- 
mciiceniciit of 1775 be left tbo High School of Mclss(*n, 
and entered the University of l.elpzig. 

llo sii]»ported himself during Ida residence at Leipzig by 
giving lessons in German to foreign students, and by tlie 
truTislatinn of English and Fieiieh medical authors. Hav¬ 
ing passed two years in llie study of the theory of medicine, 
and saved a sm.all sum of money, ho departed for Vienna, 
there being no clinical lecturer in the University of I.cipzig, 
mid entered himself at the Hospital of Oharitablc Brothers, 
with a view to the completion of his studies and to acquir¬ 
ing a practical knowledge of his profesKlun. 

His moderate pecuniary resources were alm<i.st exhausted 
wlicn Ids talents and inA\kud attention to his duties gained 
for him a finn friend in Dr. Quarin, physician to tho 
Emperor of Au.stria and chief physician to tlie hospital, 
through whoso rccomuieiidation, aitliough he bad nut yet 
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grudualt'd, Ifalincmann obtained the sltuntion of family 
ini'dieal attendant nn<l librarian to Jiarun von BrUckenthul, 
governor of »Siebenl>Urg(’n, tlien residing at llermannstadt. 
lie remained liero for two years, and being allowed to attend 
]»rivato praetieo hu saved a small sum of money; with this 
he removed to Krlangen, wliere, on the lOlh of August, 
177!), ho took his degree of M.D. In 17Hl he was np- 
]>ointcd di.strict ])hybician at Goinern, near Magdeburg, 
where ho married. 

In the year 1784 ho removed to Dresden, where lie 
gained a high reputation in the hospitals us a judieious and 
bkilful practitioner; but, struck with the absence of a 
guiding principle in tlierapenties and the gn'nt nnrerlainty 
of the healing art, he gradually witlulrew himself us much 
;i.s possible from practice, and endeavoured to support his 
family hy his old resonroe of translatums of Knglisli and 
French medie^l authors, pursuing at the same time Ins 
favouiito study of olieniistry. 

In the year 17!)(), wliib; engaged upon the translation of 
the “Materia Mediea”of Cullen, Ijh was struck with the 
tUfferent explanations given of the mode of operation of 
J'ernvian iiark in intiTinitleiit fev<-r; and, dissatisfied with 
them, he determined to try its c*ffeets upon iiimself. On 
tinding that ]K)werful doses of this sui»stanec produced 
svm]itoms strikingly analogous to those of tliaL form of 
iuteimittcut fever for wliieh it was an aeknowledged 
s]K‘cific, lie determined to try fnrtlier experiim'iits >vith 
other modiciiml substunei's ujiun liiinstdr and upon some 
medical friends. He obtuIiH'd similar results; that is, he 
produced by these agents far! itioiis or medicinal disorders 
resembling the diseuses of wliieii they were esteemed cura¬ 
tive; and thus the first dawn of the law of SiiniUn ximili- 
hu8 gleamed upon him. Further cxjieiiments conviiieed 
Jiiin that in order to obtain the best results it was iiecessaiy 
to administer medicine in miinit<* doses, and this idea he 
jiursued until it led him to neommeiid the use of buch 
infinitesimal quantities us the decillionth of a grain. 

In ItfOl he jmblishcd a short treatise on the etlicacy of 
holladumiii in the prevention and euro of scarlet fever, and 
adinned tliut its curative properties wore based upon the 
hoina*opathic law. In 1810 ho brought out his groat work, 
“Tlie Organon of the Healing Art,” in wliieh lie dovclopocl 
his now syalein of treating diHeasc, and for the first time 
gave it the name of “ Jlommopatliy,” hy wliieh it lias since 
been distinguibhod. 

In llie year 1812 he returned to Leipzig, where he was 
uppoint<>d Magister Logons, At Leipzig he had an exten¬ 
sive practice, and was assisted by a gi eal number of friends 
and pu]>il8 in the proving of Jiis medicines. Tlio ajiotln*- 
eaiies of that city, however, rose against him, and njipeal- 
mg to an old luw long dormant tliut forbade a physician to 
dispense his own })rcscriptions, tlioy eventually, after eomo 
litigation, succeeded in 1820 in obtaining a decision in 
liicir favour. Hahnemann, unwilling to risk his own rejiu- 
latiuii and that of his system by inedicincb prepared and 
dispensed by individuals avowedly liostllc to Itis medical 
tenets, had determined to retire from pruclice, when the 
Duke of AnhalL-Kothcn offered him an asylum in his 
duiiiitiions, with the enjoyment of those privileges of which 
ho had been deprived at Leipzig. 

Having been a widower for some vears, ho married in 
18I15 a French lady, who hud visited Koflien fur the 
honefit of his advice, and witli her removed to Paris. Ho 
remained there in the exercise of bis profession, and sur¬ 
rounded hy numerous follow'crs of his system of all nations, 
till the time of his decease, which took phico cm tho 2nd 
July, 1843, in the eighty-ninth year of his age. On the 
centenary of his birth, in 1855, a statue was erected to his 
honour in Lolpsig at the expense of his diaciples in Eng¬ 
land, France, Germany, and other conntrii'R, with the con¬ 
currence of tlio local authorities, who supplied the site in 
one of the best places in tho town. 


HATt.- “ ITall—frozen rain " was the quick and sum¬ 
mary fosliinn of describing this extraordinary natural ]n’o- 
duet in the old-fashioned spelling-liook. Hut the tnitli is 
we know as yet nothing about hall until wo see it before u» 
on the ground. It at once divides itself into iru^ kail and 
8oft hail, Tho latter is what fails tolerably frequently in 
winter and spring, and is made of little lumps of suftiKli 
ico more or Jess rounded. It may perhaps really be frozen 
rain drops. 

Tme kail is irre.gular in shapr, its stones frequently 
bhowing a congeries of ice-crystals on the outside, and 
when cut open revealing alteinute luyers of hard and soft 
ico. As they tJinw' in falling the slinpc of huilstuncs is 
frequently roughly spherieal. Tlie size of true hailstones 
varies from quite a small Hjdieroid to masses us large aa 
liens' eggs; but examination leads us to feel almost certain 
that Ihe larger stones are formed by the coalescing of 
several small stunes during falling. Often a eoncentric 
hinndlar btructure forms a core, sunounded hy iiumlK-rs 
of ^'rystalline pyramidal forms, mure or less hliintcd by 
molting hy Ihi* time they reaeh tho earth. The bhowers 
of wedgc-bliaped or pyramidal hull which boinelimes occur 
are helie\ed to bo produced hy tlie bursting asunder of these' 
large crystalline masses. Sec Plate Sx<»>v and IIait,. 

The ihcortes of iiait are very various. Volla liased a 
theory upon tlic constant association of hail with tiiundi'r- 
btornis, and supposed the hailstones wore Jiuiig to and fro 
between the opjaisiiig electrical clouds until their gmwing 
size overcame gravity and they fell. OlluTs, struck with 
the alternation of linrd and soft layers, snppobe tliat hail¬ 
stones are made in a cyelone whirling round on a horizontal 
axis, so tliat the watery particles are alti'nmtely exjvosed 
to a low wanner stratum and a cold higher mn*, until 
they grow Jieavy and full. There is (peiliaps happily) 
very little chance in our country of arriving at a trm* 
tlieory, for the equable temperature which we owe to tho 
fact ot tlie sea Rurroimding our country jUTvents this 
disastrous form of storm from often visiting us. It is 
prubaldc lli.it hail is formed sometliing like rer///f/s (glazial 
frost). Tliat is, tlic water always suspended in tlin atmo¬ 
sphere is by some means chilled below freezing-point; and 
in this st.ato it reseinbleH the w'ell known emnlitioii of » 
saturated s(dutioii of a cry.stal, ready at once to throw itself 
into the solid form if motion be given to it, even hy touch¬ 
ing it with a needle. If, then, particles of ice-cold moislurn 
at a leinjM'raturc below zero, yet nevertheless still remain¬ 
ing fluid, are exyiosed to wind they will .at once congeal, 
and naturally those near one another will run together 
into a mass. Hut the complicated structure and the rapid 
formation of the larger stones iin{di<‘s somctliiiig fnrtiior 
not yet cxplaiiieil. All other crystals that we know are 
very slowly laid dow’n. 

The must remarkable hailstnnn on record is tliat which 
occurred in Franc** on tho l.-Uli of July, 1788. It was 
divided into two distinct bands—tho western one 420 miles 
long and 10 miles broad; and the eabtorn one 500 miles 
long and only 5 milc.s broad. There was a mean intcn'al 
of 12 miles between them, in which space rain fell. Tho 
Ktonii moved at tho rate of »2 miles per hour, the hail 
falling for not mure than seven or eight mhuiti'H at the 
sumo place. The wcbtern brand) begun at Tourainc, near 
J^ochob, at half-past six a.m., passed over Chartres, liam- 
bouillet, Pontoisc, Clermont, Douai, entered Holgium, and 
passed over Courtrai, and finally died out beyond P'lushing' 
at half-past one p.ni. The eastern branch began at Orleans 
at half-past seven a.m., passed over Artheiiny and Andon- 
villc, reached the Faubourg St. Antoine in Paris at half¬ 
past eight, Cressy-eu-Valois at half-past nine, Cateau- 
('umbresis at elcvim, and Utn^dit at half-past two p.n). 
Tliough the hail fell for such a short time at each place, 
the destruction of property was immense. Ko loss than 
1039 communes in France suffered, the damage being 
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found to amount to about 4)I,<K)0,000 Rtcrliu;;. Some of 
the liail.stoiK'K weijihod inure thun half a jxiuud. 'rii<3rc 
are buveral very remarkable features in this hailstorm: Us 
oxtraurdiiiary lenj^th, its comparatively llan•^^y width, and 
its short continuance at one ]»lace. These peculiarities 
iRight bo conveniently aceounted for by hupp<jsiug an | 
immense cloud or hodv of eloinls eaiTit'd along hv a stejitlv 
<!nrr(*nt. of wind, and disehaiging ns it moved in its course, 
lint how can w« conceive a single e.lond hearing along in 
its bosom nearly 2i!i,000,000 toiib of iceV—which wan about 


sainfoin arc cultivated. Horned cattle, horses, nnd bheep 
of exe<‘]lcnt breed arc numerous; poultry, game, and bees 
ahouml. The Scheldt enters the province from Tranee a 
little below its conllucnee will> the Scarpe, nnd flows north¬ 
west to Toiirnuy; then changing its ewursc to north it forms 
the boundary line lietween ll.iiiianlt and West I'laiuleis, 
niul quits llic province at its north-western angle. Tin 
Saiiibre entei-s tlic province also from Franco, to tlie cast 
of M.’iubcuge, and flows north-east jjxst Chaiileroi to join 
th(5 M«-nse at Namur. The llianler rises within the pro- 


thc quantity, estimating it at one pound per square foot, 
tliat fell to the earth during the storm. 

Tim liaiist(»nn whieh orenrn'd at Jlichniond, very early [ 
on llic moiniiig of 3rd August, 1871), is the woist Fnglish 
welbautlieutieal<*tl example. It exivered a belt 7 miles 
long by 2 broad, and destroyed inueh pro[)erty. Glass 
was hrok(‘U, to mention tint worst item f damage, to the 
value of .t30,0()0. 'J'he storm laste unlv .about ten 


viuee, flows efistwnrds to Ath, whence it turns almost due 
north, quitting llaiuaiilt at (iniinmont, nnd, having crossed 
a gjeat part of East Flanders, enters the Scheldt at Tcr- 
monde. The llaine, from wliieli the name of tlie provinee 
is taken, is foinied by tlirei* brooks, whieh rise a little to 
the west of Charh'ioi; it flows west past Alons, below 
wbieh it is navigable by means of sluiecK, and joins the 
JScIicldt at Comic in Fianee. Tlio Tronilli? rises im the 


minutes, but iho stones weic some of them loo big tn go 
int<» a wineglass, and tbo average size was over iueli in 
diameter. It would seem probable, as said above, that 
thi's*‘ stones arc formed by the coalescing of smaller stones; 
and this woiibl also nceonut for the pecnliar erae.Kling 
noise alwavs immediately ]»reeediiig a severe hailslonn. 

BAXNAN% uu island m (lie (.diinesc Sea, u])posite the 
soutlurn e\lrt‘mify of the pro\iiK’e of (,)nan tnng, r»r 
<'anlon. fiom which it Is divided bv the Giianne! of the 
Junks, a stiait only lo or IG miles wide. It lies between 


IH‘ in'and 20*^24' X. lat., and 10H"*jr>'nnd nT'K. Ion., 
and cltises the Gulf of T<*iiqiiin on tlic east. Its length 
from south-west to north-east mav b<* about 200 miles, 
and its aviu'age breadth ptahajis not less than 100 niili>s; 
its smfaee is estimated to cover an area of 12,000 square 
miles. 


’J'lie inti'rior of tlm island is oeeiipied by an extensive 
inoniitain mass (some parts of wliich lisi* above the snow- 
Iniej called Ta Flsbi Shan, or the tlient Gtslii range; 
from this tIuTe issue a great munber of ollsets, wliieii are 
separated fioin the soutli-eastiTii and north-western shore 
bv a level traet of considerable width. The extensive 


forests whieh cover the sides of tlu5 nuiuntnins fonil the 


piineiiial weallli of the ihland. 'I’lie climate is imt vitv 
being exposed to the wind wliieh blows fiver a large 
expanse (jf se.L, I'ogs nnd lieav^ dews are fvcijneiit, ami 
maintain a \igoious vegetation. 

The population ]>v(diahly comprises 1/100,000 Chinese. 
CNcliisive of aboriginal wild tribes in the inteiior. who me 
jiraclieally indipemlent. In the south au* wwer.il good 
liavbonrs. Exports—rice, sugar, wax, pearls, roial, salt, 
gold, silver, ami timber. There nve large rivers, bnt tin* 
soil is not fertile, timlier being llie ]irineii>al product. T‘lif 
island is divided into thirteen districts. Kiong-t(dioii, the 
enjiital, is a populous city on the norlhern coast, contuin- 
hig, it is estiniatcd, 100,000 inhabitants. It is inclosed 
by blioiig walls, and has a trade with klaeau, Assam, 
tSiam, and Singapore. Its port, Kinng-ehow, is one of 
Ihose cqiencd by the treaty of Tientsin. Near the island 
whaling is pursni'd with great success by Chinese fishermen. 

HAINAULT (IJene-ffoutveH)y a province of llelgiiim, 
is hounded N. by East FUudevs and South Urahaut, E. 
by Namur, S. by France, nnd W. by West Flanders; its 
greatest length is 03 miles, and its breadth 32 miles. T'iic 
area is about 1400 square miles, nnd the population in 
1881 was 077,6(12. This province is extremely rich in 
coal, nnd e-ontaiua the three principfil mines in the kingdom. 
The suifaei* is for the most part level, but there arc some 
hills towards the south and east. The soil, excejit in the 
nrrondihsement of t^hurleroi, in the south-east of the pro¬ 
vince, is very fertile. The chief ci-ops an* wheat, rye, oats, 
barley, beaus, rape, flax, hops, and potatoes; tobacco and 
chicory arc also grown. Much of the laud near the rivers 
is laid out in meadow; in other paiTs trefoil, luceiiic, and 


KontlaMU frontier, ami flowing west enters I'ranee, but 
li'aves it again almost iinn.edialely, and falls into the 
llaine near .leimqipes. 

The province is travi-rsed by several good roads and 
nuiueions canals, and is well sujiplied with railw.ays. 'I'iie 
c«»mmeiTe of the jircivincc is c^tiuposed of its varied in¬ 
dustrial pursuits—glass, p<»re<-lain, pottery, salt, spirits 
distilled from grain, beer, madiiucry, woollen stuffs, linen, 
biee, llrus.'els carjiets (^tlie. gieat nmmifjudurc of which is 
in Touriiay), i^.e. The most eousideiable cU’ticlcsof export 
are eoal, iron, and lime, wbieh are transported by cmnils 
nml railways l<j France* and the neighbouring countries. 
Slates, niaible, ami building stone are quarried. The 
province is divided into three arromtisseiiicnts, Muus, 
Tournav, and Chaileroi. Tlu* jiriiieipul town is Mo^s. 

HAIR is a modiliealiim of llic epidermis or horny layer 
of the skin of animals. Hairs are eoiiipusud of long delicate 
processes of a horny siihstance, whieh grow from bulbs 
situated in or beneath tlic skin. Eaeli hair is contained 
at its lower pait in a deliLiUc blieath or follicle, wliieli 



passes obliquely from flic surfaec of the skin on which it 
opens to a greater or less depth, and at its base dilates 
into a pouch containing the bulb of the hair. The bulb of 
the hair cunM.>tK of a small cone-shaped body or papilla 
of the true skin. On the whole surface of this papilla tho 
substance of tlie hair is secreted, and ns each layer which 
is d(‘posited pushes tliat pieviously formed onwards, the 




HAIR. 


510 


IlAIRDRESSmO. 


whole f^railtmlly advances aloii^ the Kht'nth till it projects 
beyond tiu* skin, and thence continues to prow free. Into 
each hair-folliclc there open the ducts of one or two little 
phuids, by wliith the oily matter is seemted to lubricate 
tlie hair nnd keep it su])])1e and linn, and wliere these ore 
deiicii'nt the same ])nrpohe seems to be performed by the 
base of the follicle itself. Kxternally a liaii* is i'overcd by 
a layer of finely iml)ncated sctilcs with the free cdpes 
turned upwards, culled the cutiede of the liair; and within 
the cuticle is a mass of close horny scales, nsnaliy solid in 
human hair. In other huivs, esp<‘uially llie coarser kimls, 
there is a central medulla or pith. The hair-hdliclc is 
lined by (ipilhelial cells continuous with those of the 
epidennis ; in fact- it is but a dtiprc.ssiuii of the skin, as it 
were the linp<*r of a pluve. Now the hair-cuitiele is im- 
bricaU’d upwards, as anyone may tell by the ease with 
which a hair is drawn ilxrouph the llnpers from base to lip, 
and the resistancu exp(‘rlene<‘d on drawdnpitin the opposite 
direction. Tlic hiwer part of the follicle, eulkal the sheath, 
})resseH tiphtly round the hair and is also imbricated, ])ut 
in the opposite directum. The luvir thereh»ru interlocks 
witli tho biiealh, and tin; hair is hold very llrmly in its 
follicle. Indeed, if hau'S are plucked out the sheath usually 
aceoinpaiiies the hair. Tlio illustration in tho precediup 
pap<> show’s n section of the skin, eoiitainhip a hair from 
the human scalp; here a is the thin cuticle,// the cutis, 
c the huhjmxmt fat, d tho cellular tissue, in whicli the liasc 
of the hair-foiliclo, e, is seen; f is the hair itself, eii- 
larped at its base, ami // y are two sebaceous plands 
openinp Into the sheatli. 

Ill limn tho bail's arc not, as bus been peiierally su]>]ioscd, 
perfectly cylindrical. They me all mine or less tlattened, 
so that a trausverse section presents an elliptical form, or 
sometimes, from one side Ix'inp prooved, has the bha})e of 
u bean. The hair of (he wlilskers, heard, and moustaches, 
and in general all short cuily hair, is most ilutfened. 
Very often ilatuess and curliness m'e dircetly propor¬ 
tionate, and both attain their maximum in the crisp woolly 
hairs of the ncpi'O, whicli arc sometimes us much us two- 
thirds bi'oader in one direction tlian in the otlier. The 
iioir of the iiepro, liowcver, thouph called woolly, diUcrs 
considerably from the wool, properly so named, of slieep 
nnd oilier animals; the latter is not s]iirally curled, but 
wavy, all its cim'cs beinp nearly in the same place; it is 
mucli more delicate, and perfectly round, and hem^e, from 
its being equally titted to curl in any diivclion, is peculiarly 
adapted for spiimlnp, while the flattened liaii's of men iiavc 
always a tendency to turn their hroadcsl surfaces towards 
the inidille of tho curl. Tho avorape diameters of hairs 
from tiic human head are respectively about l-.*>0Uth and 
l-f>00tli of an inch, and hairs often attain a length of G or 
7 feet in w’omeu. (Instance's oi'o recorded also of the hair 
of the bemd growing to a length of fl feet.) This long 
hair of women is rightly reckoned as one gi'cat element of 
their pei'sonal charm, and is uliiiosl univei sally used us 
a means of adornment. Sec IIairthikssino. 

Hairs are very clastic; tliey admit of being htrelclied 
nearly one-third of their length, and regain their original 
length almost completely: in prupuitioii to their size tliey 
arc very tough and Arm. In masses they arc impenetrable, 
except to very great violence, nnd hence one of their uses 
in tho thick covoriiips of aiiimuls. Hairs are bad con¬ 
ductors of both heat and electricity, nnd their olliness jne- 
vents tlic influence of moisture on the animal body. In 
fact, affording protection against blows by its elasticity, 
against extremes of heat and cold, dryness and moisture, 
or electrical disturbance by its insulatii.g power, against 
each and all of them, huh- is the most vuluablo covering of 
nature. 

In chemical properties hair resemhlcs the outer skin or 
epidermis, horn, nails, &c. It Is soluble in water at a very 
high lempcraluro, ns in a I’njiin’s digester, leaving a large 


quantity of oil mixed with sulphurot of iron and somo 
sulphuretted liydrogcn. It is this oil, with the biilj/hurct 
of iron, which gives tlie colour to the hair, and by whose 
absorjition grayness is produced. The colouring matter is 
drawn direelly from the blood. Thu iron is most ubumlant 
in tho darkest liair, nnd the suljilmr is the ingredient on 
w’liieh the action of the various Idack dyes for red or gray 
liair depends. Thu rest of tho hair is gelatinous, taking 
that form of gclatiu called lerntin, 

liAiRR OK Ti.aN'iis ai o long expansions of tlie culicb*, 
chiefly intended to answer tlie doubles purpose of ee>l- 
iceting moisture from the atmosphere, nnd of ]M\)t(‘eting 
tho surfaeii of a plant from the too jwiwe'rful iiiflueiieM* of 
tho sun's rays. They also assist in tiio conveyance of 
certain kinds of seeds through the air, and in other eases, 
us in that of cotton, they arc specially adapted f<ir tlie use 
of man. Tliat the two first jim'iioses are those for which 
hairs growing on the surfaeo of jilants aie intended seems 
suflieieiitly indicated by the following fuets:* -Hairs are 
hi’ljoin found on water ])lants, which have no occasion for 
absorbing organs, and when water plants are aecitli ntally 
obliged to grow in dry places tliey acquire them; while, on 
the other hand, s]n*eies naturally found in hot dry phiees, 
or in avid climates, arc as usually piovided with them, 
unless in tliosc eases where the eulicle becomes exeessivi-ly 
thickened. If a hairy-leaved ]>luut is observed in ilrv 
weather, it will lie found that all its hairs are w^cak and 
flaeeid ; but no sooner does a shower of i-niii fall, or tho 
.atmosphere becomo humid, than the haiis aeiit.Ire a ligid 
consistence. 

In all cases hairs .are coinjioscd of lengthened cells of 
celluiur tissue, extending fr>m <mo or more of the eells of 
tlio cuticle. Must conimonly tliey arc quite simple, and 
are mc*rely formed of si'veral eells of equally diminishing 
bi/.e, jilaeed end to end. or of a single eidl . 

Ill eonsequeneu of the hails of plants being .an exteiusum 
of eeliulur tissue, w’hicli is naturally thiu-stded, ail buirs 
niemucli weaker than the tough thick-sided tubes of wliicli 
woody tissue is composed. This accounts for the well- 
kiiow'u fact that all goods niaiiufa('tur<‘d from cotton are 
far less tough and durable than those which, like linen, are 
]>veparcd from tlie tissue of hark or wooil, Wiien the two 
forms of matter urn submitted to mieroseopical examination, 
the thin sides nnd traverse partitions of the former will 
usually dislinguisli it from llio thick-sided tubes of tlio 
hitter, in which no pai‘tition.s are discoverable. 

HAIRDRESSING. The use of the hair as a cover¬ 
ing and protection has already been veferred to in this 
work I see Rkauii and Hair], but it may ho here observed 
that its vnluo as an uriiamenl has also been recognized 
from the earliest tiin<‘.s. I'lie ancient Egyptians, wliu sluived 
the iicad nnd face, yet wore false beards and elaborate wigs; 
while their women, who allowed their liair to grow, bestowed 
gri'iit ]mins upon it, nnd wore it in innumerable tiny plaits 
down tho back and the sides of the face. 'I'he Assyrians 
carefully cultivated both liair and beard, ns may he seen 
from tho representations presened on their monuments, 
and the (ireeks took great pride in their hair, and in tho 
earliest times both men and women wore it long. Homer 
fijieaks Ilf the long-haired Achaians.” Hut later, at Sparta, 
hoys were cropped close and the hair of men only allowed 
to grow’—a fashion abandoned in its turn when iiortlieni 
influences under the Aelialan lA-aguo at lengtli prevailed 
over Spaiiuti isolation; for the custom was the reveiso 
in Athens at any time after the Persian wars: only dandles 
like Alfihiades ventured to wear flieir liair falling on their 
slioulders. The dow's seem to have observed the distinc¬ 
tion of tliu sexes iu this respect, the men clipping their 
hair uliort and the w’omen allowing theirs to grow, but 
the beauty and length of AbKalonrs luiir is carefully noted 
by the historian in his description of that prince. Certain 
religious ohstuTances also were connected with the hair, a 
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ccr^i method of being prohibited (Lev. xix. 27), 

nnd the Naxurites y/evo. commanded to allow theirs to grow 
unrestrained. The jiurt played by the locks of Samson is 
too well known to need repetition. The descendunts of 
tljeso ancient Jews, or at least the fairer half of them, 
.‘^])ear to have given grt^at tronblo to their religious gulde^ 
by their inordinate liairdrcssing. In vain does St. Paul 
jdead that Iho hair of women is meant ns a veil or covering, 
or does St. Peter warn them, as in J Pet. iii. 3, wlieni we 
rend, ‘^Wiioso adorning let it not be that outward adorning 
of plaiting the hair, but tiie liidd<-n,’’ iC e., and so in many 
other places of Scripture. The “ plaiting” hero denounced 
would probably bo in the Greek or Ituman style; and 
I never were there more beautiful inodes of hclglileuing this 
“adornment” than tliosc used by tlio ancient Greeks and 
their imitators, tin* Romans. 

in fact this question of the hairdressing of ladles is an 
inslauee of there being “ nothing new under tlie sun.” For 
we read in Greek of eosinetieii and fashuins innimn'rablo, 
and among the more luxurious Romans the tilek> jdayed 
with the hair were immmerablo, and form a favourite tojiic 
tj>r tlio satirist. Now il is the variety of styles, which Ovid 
i'ompares to tlio aeorns on a huge oak in number; now tbo 
masses of false, hair, even extending to the Halues of tlic 
4‘nipresBes in some instances—that is to say, the marble 
liah removable so as to be i(‘]>!aeed In the fashhiii as 
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required! Dyeing the hair began with tlio Roman diimi*» 
ns early as Cato the Censor, wlicn reddlsh^yullow was the 
“only wear,” a colour obtained from the use of caustic 
soap imported from Gaul. I^ater on other colours prevailed 
each in turn. Itiblions, threads of gold cord or strlugs 
of pearls, wreaths, and uarved combs were regular parts of 
tiie toilette; lists of special pomatums,kept closely secret, 
.are presenvd. The Empress Piotina hud iive-and-twenty. 
'I'bu Jong fair hair of the German slaves captured iu the 
later wars pleased tlicsc Roman ladies, and a rage for wigs 
set in. Among the Romans the men’s hair was woru long 
U]) lo about 3ti0 ii.c., when sliort hair heramo fashionable 
and slia\ing the face, was also praetised. Scipin Africanus 
was the first Roman who sliavcd. The barbers were Greeks 
and eanie from Sleily. 'i'b<> fashions of nieirs hair under 
tlie emperors were almost as tiiileal as those of the ladi(*s. 
Poitrails of ^laric Antony sliow him with rows of curls 
carefully arranged in lines round his head. False Imir was 
liKcd even by men, or in other cases bald pates were p.aiiited 
with tictitious lucks, wliicb looked vt'ry well at a distance 
(Marthirs “ Epigrams,” vi. f)7). Tbo ICmperor Gallicnus 
used to have his liair powdered with gold dust. Ry 
lladrbm’s time full beards and short liair came again into 
vogue, and continued so to tbe end of the empire. The 
Teutonic tiibes aie described as weniing tlieir hair long, 
ns did tlie aiieient ]>rit(<iis and Gauls. The pint of ti.uil 
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furthest lemoved from Roman intiuenee was called from 
this reason (JitlUa vomuta (long-liuircd Gaul), as dis- 
linguished from the Jjalf-Uoman (JalUa togatu (gowned 
tiaiil). The Mnxons and Danes also wore long hair and 
allowed their beards to grow, hut tlu* Normans bhaved 
tlieir chins, and bomelimes tlio hack of llieir li(*ails 
also. In tin* reign of Henry I., arcordhig to an ancient 
<‘bronicler, tbo gontleineii vied with the ladies in the length 
of tlieir hair; hut us the latter sometimes had ])]uits that 
veaeheil to their knees, they innst imve in this, as in most 
otlicr contests, como off victorious. The wearing of long 
hair by men seems to have pri'vailed until the time of 
Henry VHJ., when short huir cainc into fashion in l^iig- 
land. During tho reign of Charles 1. the wearing of long 
ringlets or luve-Iocks became very fashionable among the 
Cavalier.s, while tho Puritans, by way of testimony against 
such extravugaiiees, cropped their heads closely. About 
the close of tiic seventeenth century the ladies wore tlieir 
huir ill ringlets, and tho wearing of elaborate perukes 
became fashionable among gentlemen. The latter custom 
continued to exist until about 17G0, lasting nearly a 
hnndrcd years. Tbe female fushiuii of wearing the hair 
leached perhaps its highest pitch of absurdity during the 
latter half of the oighteentli ceutury, when tlie custom of 
raising it above the head was introduced from France. Tho 
erections worn at first were comparatively itiuderale in 
8i/.e, but they rapidly increusi'd in bulk and extent, until 
a fully fashionable head-dress towered quite 8 feet above 
the crown of the head! As the hair had to be plastered 


logetber by means of n mixture of pomatum and meal, 
and blretehed over a in.ibs of tow or wool, the discomfort 
of the wearer can be better imagined tbuu descrilHJtl. A» 
the* liairdrcssei s at this period were at the zenith of their 
])]os])eilty', the cost of a dressing became a serious matter, 
and not to be Incurred mure often than once a w'cek or 
oiu'o a fortnight. One result of this was that polsunouB 
compounds designed for the destruction of certain parasitic 
insects became in gre^t request, and many such were freely 
udvei Used iu tlic journals of that period. It is also recorded 
that ow’ing to the length of time required for the operation 
of dressing a huly’s hair, it was often necessary to have it 
done two or three days before any important bail or public 
gutiiering, the services of th'* fashionable hairdressers being 
in such great request. To preserve the results of their art 
unblemished tlic ladies had to remain up during the nights 
that intervened, and get W’hat sleep they could in such 
positions that the hair was not disturbed. Before 178C 
the size of the head-dress had begun to abate considerably, 
niid a year or two later a new fasbiou of wearing tho hair 
in long curls had come into vogue. Subsequent foshiona 
must be passed over without special notice, and the modes 
in use at the present day vary so poatJy nnd so frequently* 
as to rcndiT any description impossible. After tho French 
Revolution short hair became common among mules, and 
at the present day close cr(q) 2 dng is almo»t universal. Many 
Eastern nations shave tho head. Thus Buddhist priests 
rejoice in complete avtiticial baldness; and nil Moham¬ 
medans shave the whole scalp except one tuft of imir— left^ 



ilAIR MAKUFAOTUUES. 


612 


IIAIR-WOUM. 


lljoy 8.ay, to enable tbc of death to nold by as he con- | 
veys tliL'in up to paradise. As to the Toxsmm of lloiimn 
Catholic priests, see tliat article. 

For methods sometimes adopted with a view to strength¬ 
ening and preserving the hair sec I3 ali>m:sh; but as yet 
nutbing very definite is knovvn on tliis subject. 

BAIR MANUFACTXJRKS. Tliere is a considerable 
amount of industry Imstowcd upon immnn hair and t)ic 
hair of certain animals in the ])rodnetion of tTiainifaelurud 
arlieles. These consist of fabrics woven or felted of 
various kinds of l»ur, brushes, and ornannuital hair-work. 
Tlio latter arc chielly wigs, false eurls, nuinerona con- 
triv.sueos for supplying a deficiency 4if hair, or giving an 
app(>sirnnce of greater ubiindauce to the natural sn])ply, 
chains, guards, and hair-jewilry. There arc liair iner- 
clmnts in Fr.'inc(! wlio collect it from Iluj varions deparL- 
incnls, nml also from lluHand and (lermany. In the 
spring of tlie year ijulte a harvest of hair is raised, chielly 
in tli<5 country districts, ut an average price of about 
6 fr.ancH per lb., Imt cboice tresses hdeh more. 

TIair brushes are of many kinds, the coarsest being made 
of pigs’ bristles, of wliich 2,000,00(1 lbs. arc annually im¬ 
ported, nearly all from Uussku They are cbi<*fly used in 
the manufacture of hair and dollies brushes, tooth and nail 
brushes, brooms, and coarse brushes. The liner sorts are 
made of tiie hair of the camel, goat, hadgtT, dog, &<*.. 
These require great care In sorting into tlic diflerent lengllis. 
The value of artists’ and painters’ bruslies consists in their 
fine points. 

Horse-hair fonns nn important article of eommerce, and 
is imported in large quantities from S4)ut,h America, Unssia, 
and Germany. The shorter kinds nio used for stuffing 
sofas, clmirH, 4^-0.; and horse-itair dolli Is woven of hair 
tiikeii from the tail. If the hair bo white, a» in Russian 
Itorses, it admits of being »lycd green, crimson, &c., by 
<uirefully couduelful proci'sses; but black or gray horse¬ 
hairs only admit of a black dye, which is done by logwood 
and copperas. The pnicess of weaving is a tedious one, 
for each liuir usually cunstitutes only one tlirow or tliread 
of weft. It can only be* used for tlio w’cft, except for 
hieve-cloth ; the warp being either worsted, cottJm, or linen 
yarn. Hair-cluth is used for covering scats of cliairs, 
conches, and as a material for making bonnets, llorse- 
Imlr is also made into ropes, sacks, and bags, Cow-luiir is 
worked into a I'ougli yarn and woven into carpets in Ger¬ 
many, made into socks in Norway, and nsed for stuffing 
furiiitui'c and mixing with mortar in lirit.'iin. 

In the coarser mniiufaclures various subbtaiieos are used 
08 substitutes for hair, such ns aloe fibre, dyed lieinp and 
llax, and China grass. One peculiar application of liair 
may be briefly noticed. The Kiis&ians work up (he hair of 
rabliits and hares into a kind of felt, press or fashion it 
into bowls, dishes, plates, and other articles, and varnibh 
it thickly. The materials thus made have the appenranee 
of papirr machii or rarnishod leather, and are strong, light, 
and durable. 


BAIR-POWDBR is made from starch, and srvnted 
with a dry perfume. In the seventeenth century* the 
fiishion of powdering the hair was almost universal among 
both sexes of the higher ranks of society. It originated in 
France, in what manner is not exactly known, and gradually 
became fosliionable in Knrope. The hair was well grea»*d 
with pomade to make tlie powder stick. In 37i)d hair 
powdiT was taxed, and yielded about X’iO,000 per annum, 
but it lind tlio ell'eet of alt<*riiig the fashion by a r<*turn to 
unpowdered hair. Some of the nobility and gcntiy of tlie 
jiresent day oblige their footmen and wrfichineii to wear it 
us part of tlieir livery, for which they formerly luul to p-ay 
a tax of XI fix. (Irf. each. The tax bitterly yiehlnig le.ss 
than XlfiOO per nnnnm, it was ubolishod in 1800. 

HAIR-STRBAK is the common name giv<>n to species 
<»f IluiTKKFiJFS belonging to tlie genus Theda and the 
family I.yco'nidsc. The liair-strcaks are small graceful 
butlcrllies, dihtinguisliod by a short tail-llko projection to 
each hind wing. It is from the pale liair-like lines on the 
under snrfuee that lliese butterflies lone nequired their 
name of hair-strcriks. The Brown Hair-streak {Th-rhi 
hetnlo'^ is tlio largest sj>eeie.s, measuring more than ineli 
aerobs the expanded wings. The male is of a deep brown 
colour, but tlie female 1ms a deep large, patch of orange on 
the front wing. I'ho under surface is tawny and marked 
with one white line on the front wing and tivo on the hind 
wings. This Imtferfly appears In August; it is not very 
eommon in this country. Tlie White Lettiir Hair-streak 
(jriiecla W (ilhnm) is also a rather uncommon species 
here. This hutterfiy is brown above; the under surface 
is orange with u wavy white line across tin* wings, forming 
a <listine.t W at tlie lower eorucr of llie hind wing. The 
Green Hair-streak (^Thwht rvhl) is found ratlier abun¬ 
dantly tbrouglumt this eonnlry. It is donblo-brooded, 
appearing first in May and .lime and again in August. It 
is found in open woods and lieatlis, settling <m bramhly 
hedges. It is distinguislied iiy the bright giei'ii colour of 
the under surface and by wanting the tails to the bin*! 
wings. Tho Furple Tluir-streak {Theda or /xpUjirm 
quercuf(\ the commonest of these -bulterllies, is found In 
oak wood.s. The male has the uppeo* surface of a dark 
brown colour, but with a <diimgc of position a rich purple 
lint lights up all the wdngs wdth the exception of a narrow 
black margin. Tho female has a vi-ry lich purple patch 
nn tho fore wings. 

HAIR-TA]^ (Trichiurus) is a genus of fishes belong¬ 
ing to the order At'ANTiioiTKitYfiTi, the type of the family 
Trlchiuridos. The huir-tails inhabit tropical seas, Imt 
extend also into tliosc of tho temperate zone. Tlio Silvery 
frair-tail(7r4t7if«r«x teplurtti)^ • oinmoii in theWe.st ludie.s. 
is also found on our own coasts. Tlio hair-tails Imvc u 
long, band-like, tajieiing body without a caudal fin. Tlie 
dorsal fin extends along the whole back. The anal fin is 
rndiinentary and tho vcntrals absent. The hair-tails, six 
species of which arc known, attain a length of about 4 feet. 

HAIR-WORM. See Ooui>ium. 
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